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REPORT FROM THE AI COORDINATORS ON WORK PROGRESS DURING CPM15-2

Update: 30 March 2015


Progress of work is reported in the sequence of Agenda Items provided by the Agenda Item Coordinators.

Agenda Item 1.1: (Coordinator: Mr. Zhu Yutao (China))
CPM15-2 WG1 at its first meeting on Monday established Sub-WG 1a, Chaired by Dr. Hiroyuki ATARASHI from Japan, to develop CPM report on Agenda Item 1.1. SWG 1a met two times (period 1 on Tuesday and Wednesday). After the introduction of input contributions, SWG 1a considered the working method. One drafting group was established to for Section 1/1.1/4.1, the drafting group will be chaired by Mr. Michael KRAEMER from Germany.
SWG 1a started the discussion on spectrum requirements in the CPM report on Wednesday. Similar to the discussions at JTG 4-5-6-7 meeting, the debate is how to conclude the study of spectrum requirements of IMT systems. It is decided to take off-line discussion on this issue to see if it is possible to find a way forward. 
So far, SWG 1a met five times with two additional periods for DG. There were extensive debates and a lot of off-line discussions, especially on the spectrum requirements, sharing studies, methods to satisfy the agenda item for the bands 470-694/698 MHz, 1427-1518 MHz, 3400-4200MHz, 4400-4990MHz, 5925-6425MHz. 
DG for Section 1/1.1/4.1 completed the discussion on the sharing studies part on Saturday with efficient off-line negotiations.
SWG 1a will continue the discussion on the AI1.1 CPM report on Sunday period 4.

Agenda Item1.2: (Coordinator: Mr. Amir Hassan Nafez (I. R. of Iran)

DG on A.I 1.2 had 3 meetings so far. all input contributions were introduced. then a consolidated document including all modifications proposed in input documents, was posted on the share folder. discussion on issue B(MS to BS) is still ongoing and the issue C(MS to ARNS) yet to be discussed.
Today afternoon, two more meetings of this group is scheduled

Agenda Item 1.3: (Coordinator: Mr. Bharat Bhatia (Singapore))

Agenda item 1.3 is being handled by SWG1c under Amy Sanders of USA. So far two meetings have taken place and four more meetings are planned this week. There are three methods in the draft CPM text and APT preliminary view is to support Method B. So far the SWG is working on the revisions to Method B and the work is progressing slowly. In addition, there are three contributions on a new Method D and there have been some discussions on merging method D with Method C, both in the SWG and offline consultations. CEPT has proposed a draft merger document that will be considered in the 2nd meeting today. While we are working to keep method B intact with new option proposed by Republic of Korea, it is also  important  to make sure that the new method D or merged method C+D is also as much aligned as possible with APT members views.

SWG1c on agenda item 1.3 has completed its work and the final document is now available on the server. Although there are still some open items that are to be addressed by the WG-1. The key changes proposed in the draft CPM text include a new Method D as well as a new option 3 under Method B. The new Method D is supposed to address the main disadvantages of Method C. However, the proposed new global tuning range in method D still remains vague as “700/800 MHz frequency tuning ranges” and may be problematic in the resolves part of a WRC resolution. On the other hand Method B option 3 is quite clear and could meet the needs of APT countries.

The issue would be further discussed in the WG1 meeting on Tuesday morning.

Agenda Item 1.4:  (Coordinator: Dr. Dinh Chi Hieu (Viet Nam))

DG 1.4 met once on yesterday, 25th Mar., chaired by Mr. Glass (USA). All the contributions were presented and discussed extensively. 
The group reached agreement on the revision of CPM15-2 text, section 1.4. The added text related to:
· Measurement result interpretation;
· Working of Amateur Stations in case of emergencies or disaster relief;
· Compatibility studies, including transmitted power and protection distance;
· Method: new sub-solution is added to Method A3 called Option 2, proposed by China (People’s Republic of), to specify the required bandwidth (15kHz);
One relevant ITU Report has been deleted due to week relevant to the AI1.4.
With this, the Chairman of DG1.4 prepared one temp document (TEMP/12) for approval in plenary meeting. The document is also uploaded to the SharePoint folder for other to consider. 
The work of AI1.4 has been completed at the Plenary with the Input Document 202. There is no major changes to the original CPM text. The main modification is: new Option 2 was added to the Method A3.

Mr. Arasteh made comment that ARS was abbreviation of country. Should in the document we used the full terminology Amateur Service? Chairman had referred this issue to the Secretariat for further consideration.

Agenda Item 1.5: (Coordinator: Mr. David Murray (Australia))

Sub-working group 3a on Agenda item 1.5 has met 4 times. Introduction of documents was completed after the third meeting.

At the fourth meeting of SWG3a (Period 5, 25 March) there was no consensus on a way forward for the treatment of input contributions.  In particular there was no consensus on a way forward for the development of section 4 of the CPM text, analysis of the results of studies.  This issue will be further discussed at the next meeting which is currently scheduled for period 5, 26 March.

Sub-working group 3a on Agenda item 1.5 completed its work in the afternoon session on Sunday 29 March.  Proponents of differing views were requested to develop text prior to this meeting, with three views submitted to the chairman.  The views contribute text to section 4 of the CPM Report, and also provide options for the resolution contained in section 6 of the CPM Report. It was agreed by the meeting that these views would be included in the text as submitted (as available on the SharePoint site at 12:00 Monday 30 March) and that no further meetings of SWG 3a were required.

This text will be considered at the meeting of Working Group 3 on Tuesday 31 March.

Agenda Item 1.6: (Coordinators: Ms. Onanong (Thailand); Ms. Vicky (AsiaSat))

So far three SWG meetings have been taken place.

The SWG is still going through the AI 1.6.1 of the draft CPM text and have not started reviewing AI 1.6.2 yet, the plan is to transfer the changes they’ve agreed on AI 1.6.1 to AI 1.6.2 after agreement has been reached.

In this meeting, France and Italy has submitted new studies regarding the sharing between AMS and FSS in the band 14.5-15.1GHz, a drafting group is established to discuss this matter. They met once yesterday and will meet again tomorrow.

Due to the complexity and the large amount of material to consider, many of the proposed modifications to the draft CPM text cannot be agreed in the meeting and there are many offline discussions between the interested parties work out the text for the SWG to consider. Those issues will be discussed again when the text is ready. 

The SWG will meet again later today and tomorrow.

SWG on AI 1.6 met 8 times and has finished reviewing the entire draft CPM text twice.  Although AI 1.6.1 and AI 1.6.2 are addressing different ITU-R Regions, the sharing situation is generally applicable to all three Regions and AI 1.6.2 could make use of the materials in AI 1.6.1. The SWG has first focus on updating the CPM text on AI 1.6.1 and then addresses most of the portion of AI 1.6.2 by transferring the agreed text and making reference to the relevant parts on AI 1.6.1.

Modifications have been made to the draft CPM text to further address the protection of existing services like EESS, AMS, SRS and FSS for AP30A use. Among these, there were extensive discussion regarding the sharing between FSS and AMS, a drafting group was set up to deal with this particular topic.

The drafting group dealing with sharing between AMS and FSS met two times during the weekdays plus the entire Saturday to work out the compromised text. There were extensive debate on how to interpret the sharing situation and the sharing studies between AMS and FSS, no consensus has been reached and therefore the report includes the two views on the summary of the studies. A lot of update has been made regarding the sharing with AMS in 14.5-15.1GHz.

Regarding the sharing with EESS service, modifications has been made to address the protection and concern of the EESS (active) service in the 13.4-13.65GHz, such changes are in line with the APT preliminary view on AI 1.6.1 to address the protection of the EESS service.

[bookmark: _GoBack]In the meetings on 30-Mar, the SWG has managed to find the compromised text in making reference to the input documents for the sharing studies, with that, the entire draft CPM text has been agreed in the SWG level without outstanding issue, there is however some minor editorial amendments to be made offline after the meeting. The output from the SWG will be sent to WG4.1 for its approval.


Agenda Item 1.7: (Coordinator: Mr. Nguyen Huy Cuong (Viet Nam))

Work completed and approved by the Plenary with no change.

Agenda Item 1.8: (Coordinators: Mr. Paddy Costanzo (Australia), Mr. MOKARRAMI Iraj (Iran))

The SWG 1.8 completed its work on AI1.8.The SWG 1.8 met seven times with good collaboration and fruitful progress on the issue of agenda item 1.8(ESVs). We had 10 input contributions from some distinguished memberships and also a couple of information documents from International Organizations. In first session, all contributions presented in appropriate manner. 
At the end of first session we returned to a compilation document which has already been prepared by myself as AI1.8 Chair with taking into account draft CPM text of AI 1.8 to CPM15-2 by the BR and all Input contributions which had proposed changes on the draft CPM text of AI 1.8.
From second session, we continued to our works on that doc. in during 6 sessions more. We reviewed and considered all of sections of that compilation document very carefully even paragraph by paragraph, in details. 
Just to confirm that previous version of CPM on 1.8 text was really developed based on the inputs and useful discussions made by all expertise in my meetings in a friendly & collaborative environment.
In fact the aim behind this TEMP doc. was simplification/shorten the volume of CPM text and also development of previous version of CPM text. To this effect, as you can see in the last version of TEMP doc. on AI 1.8 we made some modifications , changes or deletions .Moreover, in order to avoid from the redundancy we moved up or down a couple of paragraphs to correct places and even in some potions we merged the moved paragraph with existing text(s) .
For your more information,Based on the guideline for outcomes of SWGs, we provided all changes in revision and highlighted in Turquoise color which the readers could follow up easier.

Agenda Item 1.9.1: (Coordinator: Mr. Kyungjin Yeo (Rep. of Korea))

Sub Working Group 4.1c was established to deal with WRC-15 agenda item 1.9.1.

SWG 4.1c had three meetings till Wednesday and has continued to modify draft CPM report based on input contributions.

Major modifications were related to issues of sharing between FSS and SRS (deep space).

The proposed texts for new Resolution for operational consultation for ensuring compatibility between the fixed-satellite service (space-to-Earth) and the space research service (Earth-to-space) in the frequency band 7 150-7 190 MHz were reviewed and modified.

The proposed texts for descriptions of methods have been reviewed and edited.

Sub Working Group 4.1c dealing with WRC-15 Agenda item 1.9.1 has completed its work to modify the draft CPM Report on the Agenda item through ten meetings.

There have been lengthy debates on the compatibility of the possible allocations to the fixed-satellite service with respect to space research service among several existing services in the bands considered under the Agenda item. As a result of the discussion, each Method was addressed with advantages and disadvantages as well as regulatory and procedural considerations.

SWG 4.1c will submit the modified draft CPM Report on the Agenda item to WG 4.1 meeting held in next Monday (30 March 2015) 14:00 for its consideration.

APT Members are encouraged to participate WG 4.1 meeting for further consideration.


Agenda Item 1.9.2: (Coordinators: Mr. Daesub OH (Rep. of Korea); Mr. Mehdi Abyaneh Nazari (Islamic Rep. of Iran))
The SWG 4.2a for A.I. 1.9.2 was held one time and modified the draft CPM text based on the input documents.

Major change of the CPM text is that new method C which was proposed by France was contained. The method C proposes a new allocation to MMSS (space to Earth)  in the band 7375 - 7750 MHz only and no additional allocation to MMSS in 8 GHz band.

The SWG 4.2a completed the modification of the CPM text and sent it to the WG4.2 which will approve it in the next WG4.2 meeting.

WG 4.2 approved the document and sent it to the plenary meeting. At the third CPM plenary meeting on the last Friday, the document No. 198 was approved finally.


Agenda Item 1.10: (Coordinator: Mr. Nobuyuki Kwai (Japan))

Two SWG 4.2b meetings were held on 25/March on this subject. The introduction of document have been completed and the consideration of consolidated draft CPM  text is in progress. Due to conflicting views, the review of the document is very slow.

The main discussion on Executive Summary (Section 1) was the text for the spectrum requirement study based on Re. 234 (WRC-12).  After long debates, as a compromise, the texts based on UAE contribution with modification to clarify that no new studies on the spectrum requirement have been performed were agreed.  There is still [ ] in the text proposed by USA.  The review of Background Section (Section 2) is under way.

There are two sessions today on 26/March (09:00 and 14:00).

Twelve SWG 4.2b meetings have been held through 25/March(Wednesday) to 29/March(Sunday).  After intensive discussion, all square brackets have been removed and the consensus was reached with three methods, i.e. Method A : NOC; Method B and C: New allocations.  The main difference between Method B and C is PFD limits for MSS transmitting space stations (i.e. -115/-125dBW/MHz in Method B and -105/-115dBW/MHz in Method C).  There are variations in Method B (B1/B2) and Method C (C1a/C1b, C2a/C2b) depending on the downlink and uplink frequency bands to be allocated within the range.

The discussion was complicated since sharing and compatibility studies with a number of services such as FS, MS, SRS, ISS and RAS are needed in the candidate band.  In addition, in the draft CPM text from WP4C, there were no advantages and disadvantages.  A considerable effort has been required to develop the advantages and disadvantages for the methods from scratch at the CPM 15-2.

See the latest version of compiled draft CPM text reviewed in the afternoon session on Sunday as attached.  The final SWG meeting (13th session) is planned at 15:40 on Monday where the final version of document, which DG chair is working on now, will be reviewed for submission to WG4.2 meeting.




Agenda Item 1.11: (Coordinator: Dr. Chung Hyun Soo (Republic of Korea))

APT members at the 4th meeting supported the results of ITU-R studies in accordance with Resolution 650 (WRC-12) and a global primary allocation to the EESS (Earth-to-space) in the band 7 190-7 250 MHz in the Table of Frequency Allocations in RR Article 5.
APT Members are also of the view that the allocated services in this band should be adequately protected from potential interference due to the possible new allocation to the Earth exploration-satellite service (Earth-to-space) and no constraints are placed on these services. 

Detail report in embedded file.



Updated report in the embedded file.




All mmetings of SWG2a and WG2 level related with AI 1.11 were finished on last Friday (temp. doc. # 19).  And it will be approved to the next CPM-15 Plenary in Wednesday meeting. (Document # 204)


Agenda Item 1.12: (Coordinators: Mr. David Kershaw (New Zealand); Mr. Ahmad Akhavizadegan (Islamic Rep. of Iran))

No update received.

Agenda Item 1.13: (Coordinator: Mr.Kevin Knights(Australia))

Work has been completed and document 182 have also been approved by the plenary with no changes to the original Draft CPM Report.

Agenda Item 1.14: (Coordinator: Dr. Han Chunhao (People's Republic of China))

The modification of the Draft CPM Report on AI1.14 has been concluded by Sub-Working Group 2c chaired by Mr Vincent MEENS. Five session meetings were held. Fortunately the work of SWG2c was done smoothly. A new method (Method D) was added, which is no change to the definition of UTC in the Radio Regulations. It will be discussed in the plenary meeting of WG2 tomorrow afternoon. 

Agenda Item 1.15: (Coordinator: Mr. Bui Ha Long (Viet Nam))
Agenda item 1.15 dealing with spectrum matter for on-board communication in the maritime mobile service in accordance with Resolution 358.
The original draft CPM report has single methods proposed to satisfy this agenda item. Only 2 proposal were submitted to the CPM15-2, and both of them from APT state members.
CPM15-2 Sub Working Group 3b needed only one meeting session on the afternoon opening day  to finish the modification of draft CPM report, with some minor issue is the section 1 Executive summary, section 4 Analysis of the result of study and Section 5 Method to satisfy this AI.
The APT views at APG15-4 meeting (APG4-OUT-14) and the 2 submitted proposals are fully reflected in the outcome of SWG3b.
The modification of the CPM text will be submitted to the WG3 to approve in its next meeting.

The Plenary session of CPM15-2 on last Friday has approved the submitted text for AI 1.15 without any change.

Agenda Item 1.16: (Coordinator: Mr. Huang Jia (P. R. of China))

The SWG 3b (maritime issues) met 5 times to discuss the Draft CPM text on agenda item 1.16 based on the input contributions from Canada, China, France, Germany and other international organizations including APT. This group have finished its work on Wednesday afternoon. The temp document will be submitted to WG 3 meeting on Thursday for consideration.
 
The CPM text was updated with following changes:
1) add new method A3 with Chinese proposed modification to invite administration to take appropriate actions to protect AIS channels;
2)  method C1 split into 2 methods C1-A and C1-B, C1-A is drafted based on APT, Canada and China proposals to identify secondary allocation to MMSS with hard pfd mask, C1-B is drafted based on CEPT proposal to identify primary allocation to MMSS (space-to-Earth) with coordination pfd mask and secondary allocation to MMSS (Earth-to-space).
3) updated the section 3 and 4 to incorporate with WP 5B meeting progress.


Agenda Item 1.17: (Coordinator: Mr. David Kershaw (New Zealand))

No update received.

Agenda Item 1.18: (Coordinator: Mr. Satoshi Oyama (Japan))

Agenda item 1.18 has passed drafting level and there also are no changes to the original Draft CPM Report.

Agenda Item 2 and 4: (Coordinator: Dr. Akira Hashimoto (Japan))

Agenda items 2 & 4 have been considered simultaneously in the Sub WG 6a/6b cha ired by Mr. Hashimoto, APT coordinator on these topics.

The SWG completed its work by one meeting on 24th March Tuesday.

The results of considerations are provided in Documents CPM15-2/TEMP/4 (for AI
2) and CPM15-2/TEMP/5 (for AI4).

These TEMP documents are to be considered at the next WG6 meeting this morning  and hopefully be approved before the APT coordination meeting today.

Agenda items 2 & 4 were considered simultaneously in the Sub WG 6a/6b chaired by Mr. Hashimoto, APT coordinator on these topics.
The SWG completed its work by one meeting on 24th March Tuesday.
The results of considerations provided in Documents CPM15-2/TEMP/4 (for AI2) a nd CPM15-2/TEMP/5 (for AI4) have been approved by the WG6 meeting on 26th Marc h Thursday.

The final outputs documents (CPM15-2/194 and CPM15-2/195) are to be considered  at the next Plenary meeting on Wednesday.

Agenda Item 7: (Coordinators: Mr. Phun Nguyen Phuong (Vietnam); Mr. Arasteh (Islamic Rep. of Iran);  Ms. Fenhong Cheng (P. R. of China))

Please see the embedded file for detail report on the Agenda Item.




Regarding the progress on AI 7 Issue C, D, H and I, it could be summarized as follows and please incorporate it to your report.

1. Issue C-Review or possible cancellation of API, the SWG5a meeting addressed adverse impact of suppression of six-month period and re-organized the methods as proposed by CAN, please see TEMP/30 for details;
1. Issue D-General use of modern electronic means of communications, there is only one method to satisfy this issue and APT view was reflected in it, please see TEMP/27 for details.
1. Issue H-Satellite hopping, based on input documents and further discussion in SWG5a meeting, there are six methods to satisfy this issue, two new methods are from France and Canada. Please see TEMP/29 for details.
1. Issue I- Possible method to mitigate excessive filings, input documents were introduced and further discussion is still needed in SWG5a meeting.



Agenda Item 9.1:

· Issues on Satellites: (Coordinator: Ms. Haruko S Takeshita (Japan))

The SWG 5b for Issues 9.1.1/2/3/5/8 established the DG on Issue 9.1.1 and the others were directly discussed under this SWG.

1) Issue 9.1.1 (Protection of 406.1-406.2 MHz band)
  The DG discusses the possible modification of regulatory text such as Options A and B.
  Drafting activity will end before the Friday meeting of WG5 and the revised draft CPM Report will be submitted to it.

Based on the contribution, the SWG decided to marge the two options (Options A and B) into one Option,and finally, proposed modification to the draft CPM Report was approved at the SWG level. (see Document CPM15-2/TEMP/32-E)
   
   The document will be discussed at today’s afternoon meeting of the WG5.

2) Issue 9.1.2 (Possible Reduction of CA & technical criteria)
  The revised draft CPM Report is under discussion.
  The next meeting is 2nd slot of tomorrow morning.

Proposed modification to the draft CPM Report was approved at the SWG level after several meetings.
This issue contains two items; the possible reduction of  the technical criteria and the coordination arc, which have four Options and three Options, respectively. Each item includes NOC to the RR.
The document will be also discussed at today’s afternoon session of the WG5.

3) Issue 9.1.3 (FSS in developing countries)
  SWG 5b finalized the drafting activitiy on the revised draft CPM Report.
  It will be submitted to the Friday meeting of WG5.

4) Issue 9.1.5 (FSS in 4200-4400 MHz in Region 1)
  Same as Issue 9.1.3.

5) Issue 9.1.8 (Nano&Pico-satellite)
  APT proposed the editorial modification of the draft CPM Report in its Document CPM15-2/12.
  
APT proposal was successfully reflected the Report without any objection.
  The revised draft CPM Report will be submitted to WG5.


· Issue 9.1.4 and 9.1.6: (Coordinator: Mr. Neil Meaney (Australia))
Agenda items 9.1.4 and 9.1.6 they have been approved through plenary yesterday. There were no changes from the original Draft CPM Report. 

· Issue 9.1.7: (Coordinator: Mr. Liu Bin (China))
Sub-Working Group 6c (9.1.7) met once immediately after the first plenary meeting of WG 6. One contribution from Member States, concerning on proper modification to the Method C of  issue 9.1.7, was discussed and agreed within 10 minutes.  With this, the Chairman of SWG 6c prepared one temp document (TEMP/3) for approval in today's WG 6 plenary meeting.


Agenda Item 9.2 (Issues on Satellites): (Coordinator: Mr. Muneo Abe (Japan))
 
There are two issues related to Chapter 5 under AI 9.2. These issues were discussed at the 3rd meeting of WG5 on 27 March. 
1. Analog assignments in the Plan/List of Regions 1 and 3 in AP30/30A
This issue raised in Doc. 68(J) was noted by BR. Also WG5 noted that BR would further investigate this issue with a view to updating or expanding the current description in Section 3.2.6.9 of Draft BR Report (Doc.41). WG5 concluded that no specific actions were required on this issue at CPM.
2. ESOMP: Earth Stations on Mobile Platforms
Docs. 34 (USA) and 70 (EU multi-countries) propose this issue in relation to RR 5.526. The issue had been discussed by an informal group and the result was presented to WG5 as a proposed text to be included in the CPM Report. The text contained two views: one view supporting this issue to be considered at WRC-15 under AI 9.2 and the other view strongly opposing the issue to be considered at WRC-15 under AI 9.2. As the conclusion, the text says “CPM15-2 did not reach any conclusion on the matter”.
The text was titled as “Application of RR 5.526” and agreed by WG5.


Agenda Item 9.3: (Coordinator: Mr. Muneo Abe (Japan))

APT’s proposal, which is included in Attachment 3 of Doc.12, to modify Draft CPM Section 5/9.3/4 was discussed at the second meeting of WG5 in the afternoon of 24 Mar. 

APT’s document was the only contribution for Agenda Item 9.3. Our proposal was agreed by WG5 without comments from other regions/countries and the modified text for AI 9.3 was sent to the Plenary.

A CPM text for AI 9.3 in Document CPM15-2/189-E Rev.1, which fully reflects APT’s proposal for modification, was approved at the 3rd plenary meeting on 27 March.

Agenda Item 10: (Coordinator: Mr. Per Hobstad (AsiaSat))

On AI 10 specifically, as informed by the chairman of SWG 6e at our last APG meeting, the SWG prepared one TEMP which took note of the three contributions from Member States (but not the contributions from Sector Members or other members) and give a pointer to the web sites of various regional groups for interested parties to seek more information as preparatory work on this agenda item progresses.


Agenda Item: Issues of Global Flight Tracking (Coordinator: Mr. Bui Ha Long (Viet Nam))

It’s agreed that an Ad-hoc should be established and at the second plenary the ToR of this Adhoc. The Ad-hoc met once yesterday morning, all the contributions are presented. One is from China which provides some technical issues related to the sharing and compatibility between ADS-B over satellite and non-ICAO ARNS systems. 3 other contributions show the support from those countries on the possibility of extension of satellite detection of existing ADS-B signal.
Discussions at the first Ad-hoc meeting are on:
-          Wherether there is an WRC-15 AI on GFT or not and possible deliver of the group.
-          The meeting suggests China to submit their document to WP5B meeting will be held in May 2015.
-          Establishment of a Drafting group to consider the output at this CPM and this DG will meet on Thursday morning in period 1.

On weekend and today early morning, DG GFT met twice to consider a possible course of action on CPM15-2 contributions concerning GFT issue. Two divergent views were proposed and still under discussion.
- The first view expresses that GFT is a matter for WRC-15 to consider but not CPM15-2. In this situation, any material text be included in the CPM 15-2 Report is inappropriate and inconsistent with the ITU-R Practice as well as contradictory to resolves 1 of ITU-R Resolution 2-6 and thus not acceptable nor endorsed by administrations who are proponents of this View.
- The second View express that GFT is within the mandate of CPM15-2, therefore some material should be developed for the CPM5-2 Report. Along to this View, there will be an annex which contain the summary of contributions to CPM15-2 and related discussions.
 
DG on GFT will meet again at 18:30 today afternoon to continue the discussion above matter. 

__________
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[bookmark: _Toc398218194][bookmark: _Toc398743049]SUB-CHAPTER 4.2

[bookmark: _Toc398218195][bookmark: _Toc398743050]Mobile-satellite service

(Agenda items 1.9.2, 1.10)



[bookmark: _Toc398218203]AGENDA ITEM 1.10

(WP 4C / WP 4A, WP 4B, WP 5A, WP 5C, WP 7A, WP 7B, WP 7C, WP 7D, (WP 3M))

1.10	to consider spectrum requirements and possible additional spectrum allocations for the mobile-satellite service in the Earth-to-space and space-to-Earth directions, including the satellite component for broadband applications, including International Mobile Telecommunications (IMT), within the frequency range from 22 GHz to 26 GHz, in accordance with Resolution 234 (WRC-12);

Resolution 234 (WRC-12): Additional primary allocations to the mobile-satellite service within the bands from 22 GHz to 26 GHz






[bookmark: _Toc395622254][bookmark: _Toc395622881][bookmark: _Toc398218204]4.2/1.10/1	Executive summary

ITU-R has undertaken studies of possible bands for new allocations to the mobile-satellite service (MSS) in the Earth‑to‑space (E-s) and space-to-Earth (s-E) directions within the frequency range 22‑26 GHz, taking into account numerous sharing and compatibility aspects. Resolution 234 (WRC‑12) has considered and recognized that the lack of spectrum to implement IMT and broadband applications in the range 4‑16 GHz for MSS of between 240 MHz and 335 MHzhas not been satisfied, The Resolution also recognized that no allocations were made for the mobile-satellite service in this range at WRC-12, and therefore the shortfall of spectrum for satellite IMT and broadband applications still needs to be addressed, No new spectrum requirements studies were provided to the ITU-R to examine spectrum needs for MSS in the band 22 – 26 GHz range.]

ITU-R Resolution 234 resolves to complete, for WRC-15, sharing and compatibility studies towards additional allocations to the MSS while ensuring protection of existing services.  but the ITU-R has not yet estimated the total requirements for the MSS in the 22‑26 GHz frequency range. 

A number of frequency bands in the 22-26 GHz frequency range have been assessed for possible sharing and compatibility with new MSS systems, although not all services within those bands have been studied for sharing and compatibility with new MSS systems. Some frequency bands considered as not appropriate for new allocation within the 22‑26 GHz range have had no studies. The results of ongoing sharing studies are contained in preliminary draft new (PDN) Report ITU-R M.[MSS SHARE]. [No new allocations for MSS should be considered in any frequency band where sharing or compatibility studies have not been performed (when parameters for such studies were available) or have shown that unacceptable interference would be caused to the existing services or where the existing services would be unduly burdened.]



[bookmark: _Toc395622255][bookmark: _Toc395622882][bookmark: _Toc398218205]4.2/1.10/2	Background

WRC-12 adopted WRC-15 agenda item 1.10 in order to consider additional allocations to the MSS, taking into account ITU-R studies in accordance with Resolution 234 (WRC-12). Resolution 234 (WRC-12) invites the ITU-R to complete, for WRC-15, sharing and compatibility studies towards additional allocations to the MSS in the Earth-to-space and space-to-Earth directions, within portions of the bands between 22 GHz and 26 GHz, while ensuring protection of existing services within this frequency range, as well as taking into account RR No. 5.340 and RR No. 5.149.

In some regions and countries of the world, the use of satellite communication systems for the purpose of mobile satellite telephony and data applications is increasing. In these countries, further development and advancement of these systems may require additional spectrum resources.

Certain allocated bands for MSS may not be suitable for future broadband applications. These bands may be further limited by the constraints and conditions for protection of other services. This potentially reduces the use of the actual available and accessible spectrum for MSS systems.

[Some administrations believe that as the WRC-12 has already identified a shortfall of MSS spectrum between 240 MHz in case of low growth scenario and 335 MHz based on high growth scenario. These requirements need to be addressed in the band 22-26 GHz in line with Resolution 234 of the WRC-12 in order to enable MSS Service providers to provide users with different broadband services.These Administration believe that MSS systems can offer instant and reliable global communication systems anywhere in the world together with social, economic, public safety and humanitarian relief benefits. MSS applications may include a large variety of services including road transport services, industry communications, video and radio services, services tailored to the needs of governments, national security requirements, and emergency and disaster relief services. The satellite technology has a great importance of in dealing with global threats such as terrorism, regional conflicts, state failure and organized crime. MSS systems provide ubiquitous connectivity through widespread, international coverage, with simultaneous access to the satellite service at the instant of service Commencement in the entire footprint of the satellite. Such service is an integral part of some other main markets in which MSS has traditionally provided service including maritime, (which includes distress and safety communications); aeronautical (which includes the provision of communications to aircraft for the purposes of air traffic management, operational communications for airlines and communications for passengers); exploration (for example services to the mining, oil and gas industries); and public safety. In addition, even on land there are areas where terrestrial communications do not reach, or where the service levels of such terrestrial communications systems are not sufficiently high for the needs of consumers, for example in some mainly rural areas where the economics or geography do not support terrestrial system build-out. In such circumstances satellite communications provide an important service to consumers, ensuring that they have access to reliable, high quality services and avoiding the creation of a two-tier communications society of the ‘haves’ and 'have nots’. Satellite services employ cost-effective technology to serve communities with low penetration rates, especially in remote and rural and semi-rural communities. The new MSS Service provides High mobile data speeds, which makes it another technology for wireless broadband services. MSS systems can therefore be used to provide broadband services, including content delivery, to rural areas.]



[Some administrations believe that as the WRC-12 identified a shortfall of MSS spectrum between 240 MHz in case of low growth scenario and 335 MHz based on high growth scenario. These requirements need to be addressed in the band 22-26 GHz in line with Resolution 234 of the WRC-12 in order to enable MSS Service providers to provide users with different broadband services. These Administration believe that MSS systems can offer instant and reliable global communication systems anywhere in the world together with social, economic, public safety and humanitarian relief benefits. Additionally MSS systems provide services to achieve national security requirements, emergency and disaster relief services. Such service is an integral part of some other main markets in which MSS has traditionally provided service including maritime, aeronautical including communications for passengers and exploration. In land there are areas where terrestrial communications do not reach, especially in rural areas satellite communications provide an important service to consumers, ensuring that they have access to reliable, high quality services and avoiding the creation of a two-tier communications society of the ‘haves’ and 'have nots’. The new MSS Service will provide high mobile data speeds, which makes it another technology for wireless broadband services. MSS systems can therefore be used to provide broadband services, including content delivery, to rural areas.]





Some administrations do not see a need for additional spectrum for future MSS growth beyond that already allocated for the MSS in the Radio Regulations, and furthermorebelieve that existing MSS spectrum allocations are sufficient (in particular, the range 20/30 GHz of which some portions have not been implemented). It is further recognized that some MSS spectrum requirements may be satisfied by fixed-satellite service (FSS) systems.

The success of the service of MSS also depends on the desirable key features of MSS:global coverage, small antenna size, terminal portability, mobility, fast deployment, and low sensitivity to rain fade. Some administrations think that it may be difficult to accomplish these features for frequency bands above 20 GHz due to high level of rain attenuation. However, other administrations believe that there are already FSS systems operational in Ka-band and these problems can be handled by the technological advancements used in these systems.



[bookmark: _Toc395622256][bookmark: _Toc395622883][bookmark: _Toc398218206]4.2/1.10/3	Summary of the technical and operational studies, including a list of relevant ITU‑R Recommendations

The main elements required for the studies are: 1) to establish technical characteristics of MSS systems that are proposed to operate in the frequency range in question; 2) to evaluate the possible spectrum requirements for such new MSS applications; and 3) to carry out sharing studies with the systems of other services in the designated frequency range. Spectrum requirements for the MSS in the frequency range covered by this agenda item are addressed in working document towards a preliminary draft new (WDPDN) Report ITU-R M.[MSS KA REQ]. Technical characteristics and sharing analyses for example MSS systems are contained in PDN Report ITU-R M.[MSS SHARE].

Relevant ITU-R Documents:

Recommendations: ITU-R P.452, ITU-R P.530, ITU-R P.618, ITU-R P.620, ITU-R P.1144, ITU‑R P.1410, ITU-R P.1546, ITU-R P.1623, ITU-R RA.517, ITU-R RA.611, ITU-R RA.769, ITU-R RA.1031, ITU-R RA.1237, ITU-R RA.1513, ITU-R RA.1631, ITU-R RS.515, ITU-R RS.577, ITU‑R RS.1028, ITU-R RS.1029, ITU-R RS.1166, ITU-R RS.1813, ITU-R RS.1861, ITU‑R S.465, ITU-R S.671, ITU-R S.1323, ITU-R S.1329, ITU-R S.1716, ITU-R S.1899, ITU-R SA.509, ITU‑R SA.609, ITU‑R SA.1018, ITU-R SA.1019, ITU-R SA.1026, ITU-R SA.1027, ITU‑R SA.1155, ITU-R SA.1276, ITU-R SA.1414, ITU-R SA.1743, ITU-R SA.1862, ITU-R SA.1882, ITU‑R TF.1011, ITU-R TF.1153

Reports: ITU-R M.2149, ITU-R SA.2192

The characteristics and protection criteria of services impacted in this frequency range may be found in Table 4.2/1.10/3-1.

Table 4.2/1.10/3-1

		Service
(PRIMARY or Secondary)

		Band (GHz)

		Characteristics

		Protection Criteria



		AMATEUR

		24.0-24.05

		Rec. ITU-R M.1732

		Not available



		Amateur

		24.05-24.25

		ITU-R M.1732

		Not available



		AMATEUR-SATELLITE

		24.0-24.05

		Not available

		Not available



		EARTH EXPLORATION-SATELLITE (passive)

		22.21-22.5

23.6-24.0

		Rec. ITU-R RS.515

Rec. ITU-R RS.1028

Rec. ITU-R RS.1813

Rec. ITU-R RS.1861

		Rec. ITU-R RS.1029



		EARTH EXPLORATION-SATELLITE (space-to-Earth)

		25.5-27.0

		Rec. ITU-R SA.1026

Rec. ITU-R SA.1027

		Rec. ITU-R RS.1166

Rec. ITU-R SA.1026

Rec. ITU-R SA.1027



		Earth exploration-satellite (active)

		24.05-24.25

		Rec. ITU-R RS.577

Rec. ITU-R SA.1166

		Rec. ITU-R RS.1029

Rec. ITU-R RS.1166



		FIXED

		22.0-23.6

24.25-25.25 (Regions 1 and 3)

25.25-27.0

		Rec. ITU-R F.758 

PDN Rep. ITU-R M.[MSS SHARE] (Table A1-3)

		Rec. ITU-R F.758



		FIXED-SATELLITE (Earth-to-space)

		24.65-24.75 (Regions 1 and 3)

24.75-25.25

		Rec. ITU-R S.465

Rec. ITU-R S.1329

		Rec. ITU-R S.1323

Rec. ITU-R S.1329



		INTER-SATELLITE

		22.55-23.15

23.15-23.55

24.45-24.65

24.65-24.75

25.25-27.5

		Rec. ITU-R SA.509

Rec. ITU-R S.1899

Rec. ITU-R SA.1018

Rec. ITU-R SA.1019

Rec. ITU-R SA.1276

Rec. ITU-R SA.1414

Rec. ITU-R SA.1882

Rec. ITU-R SM.1633
(Annex 13)

Rep. ITU-R SA.2192

		Rec. ITU-R S.1899

Rec. ITU-R SA.1155

Rec. ITU-R SA.1743



		MOBILE

		22.5-23.6

24.25-25.25 (Region 3)

25.25-27.0

		Not available

		Not available



		MOBILE except aeronautical mobile

		22.0-22.5

		Not available

		Not available



		RADIO ASTRONOMY

		22.21-22.5

23.6-24.0

		Rec. ITU-R SA.509

Rec. ITU-R RA.769

Rec. ITU-R RA.1631

		Rec. ITU-R RA.517

Rec. ITU-R RA.611

Rec. ITU-R RA.769

Rec. ITU-R RA.1031

Rec. ITU-R RA.1237

Rec. ITU-R RA.1513



		RADIOLOCATION

		24.05-24.25

		Not available

		Not available



		RADIOLOCATION-SATELLITE (Earth-to-space)

		24.65-24.75 (Region 2)

		Not available

		Not available



		RADIONAVIGATION

		24.25-24.45

24.45-24.65 (Regions 2 and 3)

		Not available

		Not available



		SPACE RESEARCH (Earth-to-space)

		22.55-23.15

		Rec. ITU-R SA.509

Rec. ITU-R SA.1743

Rec. ITU-R SA.1882

		Rec. ITU-R SA.609

Rec. ITU-R SA.1743



		SPACE RESEARCH (space-to-Earth)

		25.5-27.0

		Rec. ITU-R SA.509

Rec. ITU-R SA.1862

		Rec. ITU-R SA.609

Rec. ITU-R SA.1743



		SPACE RESEARCH (passive)

		22.21-22.5

23.6-24.0

		Rec. ITU-R RS.515

Rec. ITU-R RS.1028

Rec. ITU-R SA.1813

Rec. ITU-R SA.1861

		Rec. ITU-R RS.1029



		Standard frequency and time signal-satellite (Earth-to-space)

		25.25-27.0

		Rec. ITU-R TF.1011

Rec. ITU-R TF.1153

		Rec. ITU-R TF.374





4.2/1.10/3.1	Estimated spectrum needs

Resolution 234 (WRC-12) “Additional primary allocations to the mobile-satellite service within the bands from 22 GHz to 26 GHz”, in its considering part states that ITU-R has studied the spectrum requirements for the satellite component of International Mobile Telecommunications (IMT) for the period 2010-2020, and the results are contained in Report ITU-R M.2077. The results in Report ITU-R M.2077 indicate a shortfall of spectrum available for the satellite component of IMT in the Earth-to-space direction of between 19 MHz and 90 MHz by the year 2020. The results in Report ITU-R M.2077 indicate a shortfall of spectrum available for the satellite component of IMT in the space-to-Earth direction of between 144 MHz and 257 MHz by the year 2020. MSS systems which are not part of the satellite component of IMT may also require additional spectrum.

ITU-R has also studied the spectrum requirements for MSS broadband applications by the year 2020, and the results are contained in Report ITU-R M.2218. The results in Report ITU-R M.2218 indicate a shortfall of spectrum for MSS broadband applications of between 240 MHz and 335 MHz by the year 2020 in both the space-to-Earth and Earth-to-space directions. Resolution 234 (WRC‑12) in its recognizing part, also states “that no allocations were made for the mobile-satellite service in the range 4-16 GHz at WRC-12, and therefore the shortfall of spectrum for satellite IMT and broadband applications still needs to be addressed”.



[The MSS spectrum estimates resulting from Report ITU-R M.2077 and Report ITU-R M.2218 were derived based on the MSS applications in the 1-6 GHz and 4-16 GHz bands, respectively. No spectrum requirements studies have been performed to confirm whether the MSS applications driving these requirements can be met by MSS systems operating in the 22-26 GHz band.

The WDPDN Report ITU-R M.[MSS KA_REQ] is intended to address the spectrum requirements for MSS under this agenda item. Studies regarding the MSS spectrum requirements are still ongoing. To date, the MSS spectrum requirements, in either the space-to-Earth or Earth-to-space directions, have yet to be identified.Document CPM15-2/146 (UAE)



[Report ITU-R M.2077.  calculated in the band 1-6 GHZ on the basis that high mobility applications and to small, typically handheld, portable devices for data rates less than 144 kbit/s. Current terrestrial mobile systems providing very high data rates. The use of such high data rate applications in terrestrial mobile networks is a driver for demand of higher data rate services in the MSS. To provide higher data rate more 144 kbit/s MSS will probably require the use of directional antennas. That was not addressed in Report ITU-R M.2077. A further category of MSS applications which was not addressed in Report ITU-R M.2077 is for the provision of backhaul for terrestrial mobile systems. For example, terrestrial mobile base stations and wireless Internet hubs can be operated in remote locations with the backhaul provided using an MSS system. Such systems are currently being deployed to provide mobile service (mobile phone and WiFi) to passengers on planes and to passengers and crew on ships. Similar systems are also used for land-based applications, for example for provision of cellular mobile base stations in disaster-hit areas. Studies have been conducted to estimate the spectrum requirements for such high data rate using properly directional antenna in the band 4-16 GHz and contained in Report ITU-R M.2218.A short fall between 240 MHz and 335 MHz by the year 2020 in both the space-to-Earth and Earth-to-space directions is specified in the band 4-16 GHz. The shortfall in the band 4-16 GHz was not fulfilled and still need to be addressed. No spectrum requirements studies have been performed to confirm whether the MSS applications driving these requirements can be met by MSS systems operating in the 22-26 GHz band.



The WDPDN Report ITU-R M.[MSS KA_REQ] is intended to address the spectrum requirements for MSS under this agenda item. Studies regarding the MSS spectrum requirements are still ongoing. To date, the MSS spectrum requirements, in either the space-to-Earth or Earth-to-space directions, have yet to be identified.Document CPM15-2/146 (UAE)]



[bookmark: _Toc395622257][bookmark: _Toc395622884][bookmark: _Toc398218207]4.2/1.10/4	Analysis of the results of studies

To date, no sharing or compatibility studies have been performed with respect to the following services: amateur service, amateur-satellite service, Earth exploration-satellite service (EESS) (passive), EESS (active), FSS (E-s), mobile service (MS) (except aeronautical mobile) in the 22-22.5 GHz frequency band, radio astronomy service (RAS), radiolocation service, radiolocation-satellite service (E-s) and radionavigation service. The frequency bands to which these services are allocated can be found in Table 4.2/1.10/3-1 above.  Only a limited number of studies were performed concerning interference into the MSS from the incumbent services allocated in the bands under consideration under this agenda item.  For example, no sharing studies of the interference from fixed service to the MSS space stations and to the MSS earth stations have been performed in the 22-26 GHz frequency band. For the fixed service, sharing studies have been performed only for the interference from geostationary MSS (space-to-Earth) to the FS stations, and MSS earth stations to FS stations. Interference from MSS airborne  terminals to the FS stations has not been studied. .Document CPM15-2/27 (USA)

It should be noted that a number of studies were not conducted because of the lack of Recommendations containing systems characteristics or sharing protection criteria, or lack of operational systems (where relevant Recommendations were not available), specifically for the amateur, amateur-satellite, mobile (some bands), radiolocation, radiolocation-satellite, and radionavigation services (see Table 4.2/1.10/3-1 above). .The frequency bands 22-22.21 GHz, 22.21-22.5 GHz, 22.5‑22.55 GHz, 23.55-23.6 GHz, 23.6-24 GHz, 24-24.05 GHz, 24.05-24.25 GHz and 24.65‑24.75 GHz were considered to be inappropriate for new MSS allocation due to the need protect the passive services within the band 22-26 GHz and therefore few studies were performed.Document CPM15-2/146 (UAE)

Additionally, it should be noted that only a limited number of studies were performed concerning interference into the MSS from the incumbent services allocated in the bands under consideration under this agenda item.

It should also be noted that no sharing studies have been performed to assess the compatibility of MSS (E-s) or (s-E) with BSS feeder uplinks in the band 24.75 – 25.25 GHz as provided for under RR. No. 5.535

4.2/1.10/4.1	Earth exploration-satellite service (passive)

The EESS (passive) is allocated on a worldwide primary basis in the frequency bands 22.21‑22.5 GHz and 23.6-24.0 GHz. Additionally, RR No. 5.340 applies to the 23.6‑24.0 GHz band and therefore emissions are not allowed in this band. Furthermore, unwanted emissions in the passive bands must also be considered: a spectral emission mask would be needed to determine the maximum power levels that the MSS systems in operation in the adjacent bands would be allowed to emit in the passive sensor band.

For the 22.21-22.5 GHz band, to date, no sharing studies have been performed with respect to the EESS (passive). For the 23.6-24.0 GHz band, PDN Report ITU-R M.[MSS SHARE] also notes that “As a “passive band” protected by RR No. 5.340, this band is not considered for allocation to the MSS under WRC-15 agenda item 1.10.” No out-of-band compatibility studies have been performed to ensure protection of EESS (passive) systems operating in 23.6-24 GHz from unwanted emissions, as recognized in Resolution 234 (WRC-12). 

4.2/1.10/4.2	Space research and Earth exploration-satellite services (space-to-Earth)

The SRS (s-E) and EESS (s-E) are allocated on a worldwide primary basis in the frequency band 25.5-27.0 GHz. 

Potential sharing of the SRS (s-E) and EESS (s-E) with MSS is addressed in sections 3.15.2.5 and 3.15.3 of the PDN Report ITU-R M.[MSS SHARE]. The study given in that Report shows that MSS operations in the band 25.5-26 GHz will create a potential for harmful interference to SRS and EESS links operating in the space-to-Earth direction. 

The band 25.5-27 GHz is used by geostationary and non-geostationary SRS applications and non-geostationary EESS applications.

For the purposes of this sharing analysis, the technical parameters for MSS systems were gathered from Recommendation ITU-R S.1328, Report ITU-R M.2221 as well as correspondence from the responsible Working Party.

Three sharing scenarios were considered.

•	A MSS earth station uplink into a SRS earth station receiver operating with a SRS non-geostationary satellite.

•	A MSS geostationary satellite downlink into a SRS earth station receiver operating with a SRS non-geostationary satellite.

•	A MSS geostationary satellite downlink into a SRS earth station receiver operating with a SRS geostationary satellite.

In order to reduce computational complexity, simplifying assumptions related to the distribution of users were made. These assumptions reduced MSS user density from the given characteristic of 8 users/square km to between 0.0004-0.1 users/square km. 

For the specific case of a MSS uplink into a SRS earth station receiver operating with a satellite in non-geostationary orbit, aggregate I/N exceeded the protection criteria by 23 dB. This case involves interference from one earth station into another. In such a case, a coordination zone can be calculated to determine the minimum required separation distance between the MSS user terminal and the SRS earth station to avoid interference. 

Using a generic path calculated with Recommendation ITU-R P.452-14 and assuming a maximum sidelobe gain consistent with Recommendation ITU-R S.580, a coordination distance of over 330 km would be needed to avoid interference from a MSS user terminal into an SRS earth station.

In the two specific cases of MSS downlinks from satellites operating in geostationary-satellite orbit into SRS earth stations receiving wanted transmissions from the geostationary and non-geostationary-satellite orbits, the interference criterion given in Recommendation ITU-R SA.1155 was exceeded by 30 dB and 10 dB respectively. In the specific case of interference to SRS satellite downlinks from geostationary-satellite orbits, harmful interference could only be avoided if the SRS and MSS satellites maintained an orbital separation on the order of 31 degrees. In the specific case of interference to SRS downlinks from non-geostationary-satellite orbits, no methods for avoiding exceedance of the interference criterion could be identified.

4.2/1.10/4.3	Fixed service 

The FS is allocated on a worldwide primary basis in the frequency bands 22‑23.6 GHz and 25.25-27.0 GHz, as well as in the frequency band 24.25-25.25 GHz in Regions 1 and 3 only. Potential sharing of the FS with MSS is described in sections 3.1.2.1, 3.1.3, 3.2.2.1, 3.2.3, 3.3.2.1, 3.3.3, 3.4.2.1, 3.4.3, 3.5.2.1, 3.5.3, 3.6.2.1, 3.6.3, 3.10.2.1, 3.10.3, 3.11.2.1, 3.11.3, 3.12.2.1, 3.12.3, 3.13.2.1, 3.13.3, 3.14.2.1, 3.14.3, 3.15.2.1 and 3.15.3 of PDN Report ITU-R M.[MSS SHARE]. Fixed systems in these bands are deployed worldwide and used both for point‑to‑point radio-relay systems and other applications. In the case of new MSS allocations, restrictions will have to be applied to protect the existing FS systems.

4.2/1.10/4.3.1	MSS (space-to-Earth) to FS

Case 1: MSS pfd limit derived from FS nominal long-term interference protection

The interference protection threshold required to protect the FS systems, in (dBW/(m2∙MHz)), as a function of off-axis arrival angles from 0o to 90o, shown in Figure 4.2/1.10/4.3-1, is based on the nominal long-term interference power density for 128-QAM FS systems (Table 8 of Recommendation ITU-R F.758-5), the representative FS antenna gains of 12, 26, 30, and 40 dBi (at a carrier frequency of 22.4 GHz), and the FS interference protection criteria I/N of −10 dB (Recommendation ITU-R F.758-5).

FIGURE 4.2/1.10/4.3-1

FS interference protection threshold – (dBW/(m2∙MHz))

[image: ]

Case 2: MSS pfd limit derived from probabilistic analysis

The results of the MSS pfd limits are also derived using the probabilistic analysis, provided in the PDN Report ITU-R M.[MSS SHARE].

Conclusion:

Results of calculation show that with the power flux-density mask given in Table 4.2/1.10/4.3-1 (−115/−125) dBW/MHz, created by MSS geostationary space stations at the Earth’s surface in frequency bands which are shown in Table A1-9 of PDN Report ITU-R M.[MSS SHARE], the number of FS affected stations (interference exceeds the tolerable criterion) will be 0.191%‑0.314% from general number of stations that will amount to 1-66 stations registered (by administrations) in the Master International Frequency Register (MIFR) in absolute figures. With the power flux-density mask given in Table 4.2/1.10/4.3-2 (−105/−115) dBW/MHz, as contained in RR Article 21, Table 21-4 for other space services, created by MSS geostationary space stations at the Earth’s surface in frequency bands which are shown in Table A1-9, the number of FS affected stations (interference exceeds the tolerable criterion) will be 2.491%-2.769% from general number of stations that will amount to 9-638 stations registered (by administrations) in the MIFR in absolute figures. The concept of a pfd mask can be taken as hard limit for these frequency bands. It should be noted that only a small part of operating FS stations is registered (by administrations) in the MIFR, i.e. mainly stations located in frontier areas, and besides, when one station in the chain is affected, all the chain can be subsequently affected. The real number of affected stations only in Europe would be 10 times more than the number of affected stations registered in the MIFR.

Table 4.2/1.10/4.3-1

		Frequency band

		Service

		Limit in dB(W/m2) for angles of arrival (δ) above the horizontal plane

		Reference bandwidth



		

		

		0–5

		5–25

		25–90

		



		Relevant bands in the frequency band 
22-26 GHz

(if allocated)

		Mobile-satellite service (space-to-Earth)

		–125

		–125 + 0.5( – 5)

		–115

		1 MHz





Table 4.2/1.10/4.3-2

		Frequency band

		Service

		Limit in dB(W/m2) for angles of arrival (δ)
above the horizontal plane

		Reference bandwidth



		

		

		0°-5°

		5°-25°

		25°-90°

		



		Relevant bands in the frequency band 
22-26 GHz

(if allocated )

		Mobile-satellite service (space-to-Earth)

		–115

		–115 + 0.5(δ – 5)

		–105

		1 MHz





One administration has noted a contradiction of the proposed −125 dB pfd mask with the current pfd limit in RR Article 21, Table 21-4 required to protect the terrestrial services, and has also noted that there are more than 17 notified GSO satellites and more than 66 non-GSO satellites that have been operating in the frequency range under consideration without causing any harmful interference to terrestrial services. This administration has also noted that in the adjacent band, with the same characteristics of fixed stations and the same propagation environment, the mask of −115 dB is used to protect the terrestrial services without any interference.

4.2/1.10/4.3.2	MSS (Earth-to-space) to FS

Document CPM15-2/27(USA)

In the case of new geostationary MSS allocations (E-s), a separation distance would be required between a GSO MSS earth station and an FS receiving station. RR Appendix 7should be used to determine the separation distance between an MSS earth station (including land, aeronautical and maritime stations) and an FS receiving terrestrial station in relevant/selected bands within the 22‑26 GHz frequency band. Application of RR No. 9.17 could provide protection for the receiving stations of FS from the transmitting MSS earth stations.  Interference from non-land based MSS terminals to the FS stations has not been studied. .Taking into account the great number of existing FS stations in some frequency bands, for the uplink it is preferred to consider an MSS allocation where the number of FS stations is as low as possible.

Detailed assessment of the interference impact from existing FS stations to GSO MSS space stations was not performed, however, completely avoiding the interference impact from FS transmitting stations to MSS space stations require an FS antenna off-pointing from the geostationary-satellite orbit. RR No. 21.2 has envisaged small off-point of the FS transmitting antenna from the geostationary-satellite orbit only in the frequency band 25.25-27.5 GHz. Any method to provide MSS (Earth-to-space) should not require that FS stations avoid pointing toward the geostationary-satellite orbit.

4.2/1.10/4.4	Inter-satellite service

The inter-satellite service (ISS) is allocated on a worldwide primary basis in the frequency bands 22.55‑23.55 GHz, 24.45-24.75 GHz, and 25.25-27.5 GHz. Inter-satellite systems in these bands are used by operational systems having multiple satellites. 

Potential sharing of the ISS with MSS is addressed in sections 3.4.2.3, 3.4.3, 3.5.2.3, 3.5.3, 3.12.2.4, 3.12.3, 3.14.2.3, 3.14.3, 3.15.2.4, and 3.15.3 of PDN Report ITU‑R M.[MSS SHARE]. 

To date, no sharing studies have been performed with respect to the ISS in the band 24.45‑24.75 GHz.

The study given in the PDN Report ITU-R M.[MSS SHARE] shows that MSS operations in the bands 22.55-23.15 GHz, 23.15-23.55 GHz and 25.25‑26 GHz will create a potential for harmful interference to ISS links supporting SRS, EESS and non-GSO MSS applications in the 22.55‑23.15, 23.15‑23.55 GHz and 25.25-27.5 GHz bands.

The bands 22.55-23.15 and 23.15-23.55 GHz are used for transmissions from data relay satellites in geostationary-satellite orbits to user spacecraft in non-geostationary-satellite orbits performing space research and EESS applications, and between satellites in the HIBLEO‑2 non-GSO MSS constellation. The ISS allocation in the band 25.25‑26 GHz is limited to the SRS and EESS applications by RR No. 5.536 and is used for transmissions from user spacecraft in non-geostationary-satellite orbit to data relays in geostationary-satellite orbits. 

For the purposes of this sharing analysis, the technical parameters for MSS systems were gathered from Recommendation ITU-R S.1328, Report ITU-R M.2221, section 2 of PDN Report ITU-R M.[MSS SHARE] as well as correspondence from the responsible Working Party. 

Six sharing scenarios were considered: 

•	MSS earth station uplinks into a SRS geostationary satellite receiving from a SRS non‑geostationary satellite in the band 25.25-26 GHz.

•	MSS earth station uplinks into a SRS non-geostationary satellite receiving from a SRS geostationary satellite in the band 22.55-23.55 GHz.

•	MSS earth station uplinks into the ISS links of non-GSO MSS satellites of the HIBLEO-2 satellite system.

•	A MSS geostationary satellite downlink into inter-satellite links of HIBLEO-2 non‑geostationary satellite system.

•	A MSS geostationary satellite downlink into a SRS non-geostationary satellite receiving from a SRS geostationary satellite in the band 22.55-23.55 GHz.

•	A MSS geostationary satellite downlink into a SRS geostationary satellite receiving from a SRS non-geostationary satellite in the band 25.25-26 GHz.

4.2/1.10/4.4.1	Impact of MSS (space-to-Earth) into ISS receivers in the bands 22.55‑23.15 GHz and 23.15-23.55 GHz

Document CPM15-2/27(USA)

Study 1 showed:

Bands 22.55-23.15 GHz and 23.15-23.55 GHz:

For the case of MSS user terminal uplink interference into the data relay satellite (DRS) forward link (SRS GSO-to-SRS low Earth orbit (LEO)) in 22.55-23.15 GHz and 23.15-23.55 GHz, the interference exceeds the Recommendation ITU‑R SA.1155 threshold by approximately 2 dB. The MSS user terminals uplink emissions to MSS GEOSATs far away from the DRS contribute the most interference. 

For the case of MSS GSO satellite downlink interference into DRS forward link (SRS GSO‑to‑LEO), the Recommendation ITU-R SA.1155 protection threshold for an MSS availability of 99% can just barely be met as long as there is at least 2° orbital separation between the DRS and neighbouring MSS GEOSATs. It should be noted however that this result is derived from studies which consider the baseline MSS system characteristics. These characteristics are based on The the case of 99% MSS linkavailability in a low rain rate area considered in the baseline studies is the best case sharing scenario and may not be the only MSS implementation when considering a worldwide MSS allocation. As shown in PDN Report ITU-R M.[MSS SHARE], section 3.4.2.3.1.2.1, consideration of higher link availabilities or higher rain rate areas could necessitate an increase in MSS satellite equivalent isotropically radiated power (e.i.r.p.) in order to provide the desired quality of service. The analysis in PDN Report ITU-R M.[MSS SHARE] indicates that an increase in MSS satellite e.i.r.p. beyond that considered in the best case scenario would result in increased interference to the DRS satellite links, necessitating that larger orbital separations be maintained between the MSS satellites and the DRS geostationary satellites. In order to guarantee the protection of the DRS systems, it may be necessary to establish hard regulatory MSS satellite e.i.r.p. limits within the RR in any bands shared between the MSS and ISS. For the worst case assumed link availability of 99.9%, the individual spot beam e.i.r.p. values in the example studied ranged from 43.51 to 75.99 dBW/16.2 MHz compared to the baseline MSS e.i.r.p. of 44.21 dBW/16.2 MHz as given in Table 2.3-1 of PDN Report ITU-R M.[MSS Share]. 

The use of downlink power control on spacecraft to maintain a certain availability/quality of service is very common, although there are other mechanisms which could be used (such as over-designing the user terminal antenna or receiver low noise amplifier for the worst case rain situation). Alternatively, the MSS operator could choose to offer degraded or interrupted service during periods of high rain attenuation. It is recognized that the use of power control is not consistent with the fixed parameters provided in Table 2.3-1 of PDN Report ITU-R M.[MSS Share], however the parameters in Table 2.3-1 of PDN Report ITU-R M.[MSS Share] are only representative parameters for study and do not represent regulatory limitations on possible future MSS operations.  [The use of downlink power control by MSS satellites should not result in increased interference levels to terrestrial services since the higher power MSS signal would be proportionally attenuated by the rain fade.  However, in the case of DRS space-to-space links, the interference signal path is above the atmosphere and therefore no rain fade would be experienced on the MSS signal reaching the DRS receiver.  Consequently, the use of power control on the MSS satellite would result in the DRS system user experiencing increased interference caused by the elevated MSS signal level.

{Reason: Added text clarifies the consequential impact that use of MSS downlink power control would have on data relay systems space-to-space links.}]



Bands 25.25-25.5 GHz and 25.5-26 GHz:

For the case of MSS GSO satellite downlink interference into DRS return link (SRS LEO-to-SRSGSO) in 25.25-25.5 GHz and 25.5-26 GHz, the interference into the DRS receiver on the return link is negligible even with a fully populated MSS orbit. Co-location of the MSS satellite with a DRS satellite in geostationary orbit, however, must be avoided. 

For the case of MSS user terminal uplink interference into DRS return link (SRS LEO-to-SRSGSO) in 25.25-25.5 GHz and 25.5-26 GHz, a minimum orbital spacing of 8° between the DRS and adjacent MSS satellites is required to satisfy the Recommendation ITU-R SA.1155 threshold. Note that Recommendation ITU-R SA.1276-3 lists 32 possible orbital locations for DRS operating in the 25.25-27.5 GHz band. Thus, accounting for an 8° guard spacing on each side of the 32 DRS locations, leaves a total of 97.1° GSO orbital arc for placing MSS satellites (i.e. the orbital arc ranges are 152° W to147° W; 131° W to 70° W; 4° W to 2.6° E; 29.5° E to 39° E; 67° E to 69° E; 103° E to 105° E; 141° E to152° E).

The analysis result regarding interference from user terminals GSO MSS (i.e. operation of MSS uplink was considered) in the frequency band 23.15-23.55 GHz shows that for the HIBLEO-2 ISS links potential for very large I/N values to occur during co-frequency interference events in which an HIBLEO-2 satellite is within the main beam of the GSO MSS user terminal transmission. 

It is obviousthatthe usage of MSS systems with different parameters/requirements, for example e.i.r.p. levels, earth station antenna sizes, link availability percentage, service area etc. will determine the orbital separation for protection of DRS systems. Therefore, the application of the current provisions of RR Article 9 for sharing of MSS with DRS systems will allow to determine the required restrictions for each specific case of MSS system usage, taking into account the usage of the considered band by existing services.

Currently not all 32 recommended positions for DRS (Recommendation ITU-R SA.1276-3) are notified in ITU in the frequency band 25.25-25.5 GHz. For example, for the frequency band 25.25‑25.5 GHz, only 8 orbital locations are notified (41° W, 16.8° E, 21.5° E, 77° E, 80° E, 90.75° E, 167° E, 176.8° E) for DRS. It is noted that current data relay systems simultaneously support low earth‑orbiting spacecraft in multiple frequency bands and thus all 32 orbital positions could be required in the future. These data relay systems are evolving to include the use of the 22.55‑23.55 GHz and 25.25-27.5 GHz bands. The use of the Article 9 procedures mentioned above for the Iimplementation of MSS systems in orbital locations that might could preclude the possible use of those orbital positions by these future DRS systems., not currently in use in these bands, would unduly restrict the future use of this band by data relay operators.



Study 2 showed:

The analysis result regarding interference from space stations GSO MSS (i.e. operation of MSS downlink was considered) in the frequency band 23.15-23.55 GHz shows that operation of MSS downlink using e.i.r.p. limits indicated in Table 4.2/1.10/4.4-1 does not exceed the protection criterion from Recommendation ITU-R SA.1155 and Recommendation ITU-R S.1899 with respect to HIBLEO-2 system in the frequency band 23.15-23.55 GHz. The Working Party responsible for this criteria indicated that Recommendations ITU-R S.1899 and ITU-R SA.1155 were not applicable for protection of NGSO-NGSO inter-satellite links currently in use by the HIBLEO-2/-2FL system. Unfortunately, the responsible Working Party could not suggest any existing Recommendation addressing performance characteristics or protection criteria for the HIBLEO-2/-2FL inter-satellite links. In such a situation, protection criterion of I/N −10 dB in 0.1% of the time was taken from Recommendations ITU-R S.1899 and ITU-R SA.1155 in this study for co-channel case. The responsible Working Party also indicated that development of appropriate protection criteria for the HIBLEO-2 ISS receivers from the proposed MSS GSO system would require further study by them. 

Also the analysis result regarding interference from space stations GSO MSS (i.e. operation of MSS downlink was considered) in the frequency band 23.15-23.55 GHz shows that excess of the protection criterion of I/N = −10 dB is not expected at 0.1% of time if the transmitting station of GSO MSS satellite and transmitting station of GSO ISS maintain an orbital separation of 2 degrees for a 99% MSS link availability.

Another study showed that when applying the revised e.i.r.p. mask in Table 1.10/4.4-1 below, the ensuing interference from a single GSO MSS satellite exceeds the out-of-band protection criterion I/N = −16 dB for 0.01% of time from Recommendation ITU-R S.1899 by 4.5 dB. Emissions from multiple GSO MSS satellites would increase the amount of interference received by the HIBLEO-2 ISS receiver. 

In accordance to the simulation results based on typical parameters of envisioned MSS systems at least a 4 dB margin exists with reference to an I/N of −10 dB. In this case, the percentage of time issue is not critical because the I/N criterion is not exceeded. However, this percentage of time issue is critical when the I/N criterion is exceeded since there are 66 satellites in the HIBLEO-2 system, with each satellite having the potential to receive interference. The percentage of time that interference is received needs to be adjusted to take this into account by summing over time the interference events into each satellite. It is noted that there is no existing ITU-R methodology to properly characterize the interference into the HIBLEO-2 system.

To provide compatibility of the MSS in the frequency band 23.15-23.55 GHz with the receiving stations of ISS operating in the direction GSO-NGSO the current provisions of RR Article 9 can be applied and the following e.i.r.p. limits in Table 4.2/1.10/4.4-1 for protection of the receiving stations in the ISS operating in the NGSO-NGSO direction shall be met.

TABLE 4.2/1.10/4.4-1

Proposed mask of e.i.r.p. limit from envisioned MSS to performance criterion I/N = −10 dB in 0.1% of time

		Off-nadir angle

		Maximum e.i.r.p. from MSS satellite*



		0°   8.7°

		46.5**  dB(W/MHz)



		8.7° << 9,25°

		46.5+62log(9.7-)  dB(W/MHz)



		≥ 9.25° (to 90 degrees)

		25 dB(W/MHz)





*	This proposed mask of e.i.r.p. limit from envisioned MSS performance criterion 
I/N = −10 dB in 0.1% of time with 1.5 dB margin.

** 	It is noted that this maximum e.i.r.p. value is 14.4 dB greater than the MSS satellite e.i.r.p. 
value given in Table 2.3-1 and used in sharing analyses with all other services

4.2/1.10/4.4.2	Impact of ISS emission into MSS (space-to-Earth) receiver in the bands 22.55-23.15 GHz and 23.15-23.55 GHz

Document CPM15-2/49 (RUS)

The impact of incumbent services into MSS earth station receiver has not been studied.To provide compatibility of ISS with MSS the current provisions of RR Article 9 (in particular RR No.9.7) can be applied.



4.2/1.10/4.4.3	Impact of MSS (Earth-to-space) into ISS in the band 25.25-25.5 GHz

The analysis result regarding interference from earth station GSO MSS (i.e. operation of MSS uplink was considered) in the frequency band 25.25-25.5 GHz shows that excess of the protection criterion of I/N = −10 dB is not expected at 0.1% of time if the receiving station of GSO MSS and receiving station of GSO ISS maintain an orbital separation of 7 degrees. To provide compatibility of the MSS with the receiving stations of ISS operating in the direction NGSO-GSO the current provisions of RR Article 9 (RR No. 9.7) can be applied.

4.2/1.10/4.4.4	Impact of ISS emission into MSS (Earth-to-space) receiver in the band 25.25-25.5 GHz

Document CPM15-2/49 (RUS)

The impact of incumbent services into MSS space station receiver has not been studied.To provide compatibility of ISS with MSS the current provisions of RR Article 9 (in particular RR No.9.7) can be applied.



4.2/1.10/4.5	Mobile service

The MS is allocated on a worldwide primary basis in the frequency bands 22.5‑23.6 GHz and 25.25-27 GHz, as well as in the frequency band 24.25-25.25 GHz in Region 3 only.

Potential sharing of the mobile service with MSS is addressed in sections 3.3.2.2, 3.4.2.2, 3.5.2.2, 3.5.3, 3.14.2.2, 3.14.3 of PDN Report ITU-R M.[MSS SHARE].

Results of these studies indicate that for operation of the envisioned MSS on the downlink in the frequency band 23.15-23.55 GHz, the protection of the receiving stations of land mobile service is ensured by meeting the pfd limits in Table 4.2/1.10/4.5-1:

TABLE 4.2/1.10/4.5-1

		Frequency band, GHz 

		Service 

		Limit in dB(W/m2) for angles
of arrival (δ) above the horizontal plane



		Reference bandwidth 



		

		

		0°–5°

		5°–40°

		40°–90°

		



		23.15-23.55

		Mobile satellite 
(space-to-Earth )

		–121 + 0.8*δ

		–125 + 11*log(δ)

		–107

		1 MHz





In the operation of MSS on downlink in the frequency band 23.15-23.55 GHz the excess of the protection criterion with respect to the stations of the aeronautical mobile service is avoided.

The estimation results show that the required protection distance to the MS receiving station will range from 1.5 to 40 km. Application of RR No. 9.17 provides protection for the receiving stations of MS from the transmitting MSS earth station in the frequency band 25.25-25.5 GHz.

4.2/1.10/4.6	Radio astronomy service

The RAS is allocated on a worldwide primary basis in the frequency bands 22.21-22.5 GHz and 23.6-24 GHz. Additionally, RRNo. 5.149 is also applicable to the bands 22.01-22.21 GHz, 22.21‑22.5 GHz, 22.81-22.86 GHz and 23.07-23.12 GHz and RR No. 5.340 applies to the band 23.6-24 GHz. 

Potential sharing of the RAS with MSS is addressed in section 3.7.2 of PDN Report ITU-R M.[MSS SHARE] for the band 23.6-24 GHz. For the 22.21-22.5 GHz band, or the 22.01‑22.21 GHz, 22.21-22.5 GHz, 22.81-22.86 GHz and 23.07-23.12 GHz frequency bands, to date, no sharing or compatibility studies have been performed with respect to the RAS. For the 23.6-24 GHz band, section 3.7.2 of the PDN Report ITU-R M.[MSS SHARE] notes that “As a “passive band” protected by RR No. 5.340, this band is not considered for allocation to the MSS under WRC-15 agenda item 1.10.” No out-of-band compatibility studies have been performed to ensure protection of RAS systems operating in 23.6‑24 GHz from unwanted emissions as recognized in Resolution 234 (WRC-12).

4.2/1.10/4.7	Space research service (Earth-to-space)

The SRS (E-s) is allocated on a worldwide primary basis in the frequency band 22.55-23.15 GHz. 

Potential sharing of the SRS (E-s) with MSS is addressed in sections 3.4.2.4 and 3.4.3 of PDN Report ITU-R M.[MSS SHARE]. The study given in the PDN Report ITU-R M.[MSS SHARE] shows that MSS operations in this band will create a potential for harmful interference to SRS links operating in the Earth-to-space direction. In addition, SRS links operating in the Earth-to-space direction will create a potential for harmful interference to MSS user terminal receivers and MSS spacecraft operating in geostationary-satellite orbits.

The band 22.55-23.15 GHz is used for geostationary and non-geostationary SRS applications. 

For the purposes of this sharing analysis, the technical parameters for MSS systems were gathered from correspondence provided by the responsible Working Party, Recommendation ITU-R S.1328 and Report ITU-R M.2221. 

Two sharing scenarios were considered to evaluate potential interference from the MSS into SRS links operating in the Earth-to-space direction. 

•	MSS earth station uplinks into a SRS non-geostationary satellite receiver operating with a SRS earth station.

•	MSS earth station uplinks into a SRS geostationary satellite receiver operating with a SRS earth station.

In order to reduce computational complexity simplifying assumptions related to the distribution of users were made. These assumptions reduced MSS user density from the given characteristic of 8 users/square km to 0.1 users/square km. In the cases of SRS satellite receivers in geostationary and non-geostationary orbits, aggregate I/N exceeded the protection criteria by 28 dB and 31.6 dB, respectively. In the specific case of MSS earth station uplinks into SRS uplink receivers on-board spacecraft in geostationary-satellite orbit, exceedance of the interference criterion given in Recommendation ITU-R SA.1155 could only be avoided if the SRS and MSS satellites maintained an orbital separation on the order of 26 degrees. In the other sharing scenario, no methods for avoiding exceedance of the interference criterion could be identified. 

Two sharing scenarios were also considered to evaluate potential interference from SRS links operating in the Earth-to-space direction into MSS user terminals and receivers on-board satellites operating in geostationary-satellite orbits. 

•	A SRS earth station uplink to a SRS non-geostationary satellite into a MSS user terminal receiver.

•	A SRS earth station uplink to a SRS geostationary satellite into a MSS geostationary satellite.

In the case of potential interference into a MSS user terminal, aggregate I/N exceeded the interference threshold by 48.2 dB. This scenario involves interference from one earth station into another. In such a case, a coordination zone can be calculated to determine the minimum required separation distance between the MSS user terminal and the SRS earth station to avoid interference. Using a generic path calculated with Recommendation ITU-R P.452-14 and assuming a maximum sidelobe gain consistent with Recommendation ITU-R S.580, a coordination distance of over 330 km would be needed to avoid interference from an SRS earth station.

In the specific case of SRS earth station uplinks to SRS satellites operating in geostationary-satellite orbit into MSS satellites in geostationary-satellite orbit, aggregate I/N exceeded the interference threshold by 14.4 dB. However, in this specific case, exceedance of the interference criterion could be avoided if the SRS and MSS satellites maintained an orbital separation on the order of at least 3 degrees.

4.2/1.10/4.8	Space research service (passive)

The SRS (passive) is allocated on a worldwide primary basis in the frequency bands 22.21‑22.5 GHz and 23.6-24.0 GHz. Additionally, RR No. 5.340 applies to the 23.6‑24 GHz band. 

Potential sharing of the SRS (passive) with MSS is addressed in section 3.7.2 of PDN Report ITU‑R M.[MSS SHARE]. For the 22.21-22.5 GHz band, to date, no sharing studies have been performed with respect to the space research service (passive). For the 23.6-24 GHz band, the PDN Report ITU-R M.[MSS SHARE] notes that “As a “passive band” protected by RR No. 5.340, this band is not considered for allocation to the MSS under WRC-15 agenda item 1.10.” No out-of-band compatibility studies have been performed to ensure protection of space research service (passive) systems operating in 23.6-24 GHz from unwanted emissions as recognized in Resolution 234 (WRC-12).

4.2/1.10/4.9	Standard frequency and time signal-satellite service (Earth-to-space)

The standard frequency and time signal-satellite service is allocated on a worldwide secondary basis in the frequency bands 25.25-25.5 and 25.5-27.0 GHz. 

To date, no sharing studies could be performed with respect to the standard frequency and time signal-satellite service. Currently the stations of the standard frequency and time signal-satellite service are not notified in the frequency band 25.25-25.5 GHz. No ITU-R Recommendation contains the technical characteristics of stations in the standard frequency and time signal-satellite service in the frequency band 25.25-25.5 GHz. Therefore, since there are no systems in the standard frequency and time signal-satellite service in the frequency band 25.25-25.5 GHz, no compatibility issue exists at this time; however, it may not be the case if in the future new standard frequency and time signal-satellite systems operate in this frequency band.

4.2/1.10/4.10	Summary of study results

Table 4.2/1.10/4.10-1

Status/Results of sharing studies by frequency band

		Band segment (GHz)

		Incumbent services
(PRIMARY or Secondary)

		Status/Results of sharing studies



		22-22.21

		FIXED

MOBILE except aeronautical mobile

5.149

		See section 4.2/1.10/4.3

No studies

No studies



		22.21-22.5

		EESS (passive)

FIXED

MOBILE except aeronautical mobile

RAS

SRS (passive)

5.149

		No studies

See section 4.2/1.10/4.3

No studies

No studies

No studies

No studies



		22.5-22.55

		FIXED

MOBILE

		See section 4.2/1.10/4.3

See section 4.2/1.10/4.5



		22.55-23.15

		FIXED

INTER-SATELLITE

MOBILE

SRS (E-s)

5.149

		See section 4.2/1.10/4.3

See section 4.2/1.10/4.4

See section 4.2/1.10/4.5

See section 4.2/1.10/4.7

No studies



		23.15-23.55

		FIXED

INTER-SATELLITE

MOBILE

		See section 4.2/1.10/4.3

See section 4.2/1.10/4.4

See section 4.2/1.10/4.5



		23.55-23.6

		FIXED

MOBILE

		See section 4.2/1.10/4.3

See section 4.2/1.10/4.5 



		23.6-24

		EESS (passive)

RAS

SRS (passive)



5.340

		No studies / RR No. 5.340 *

No studies / RR No. 5.340 *

No studies / RR No. 5.340 *
* no emissions allowed

No studies performed because of 5.340



		24-24.05

		AMATEUR

AMATEUR-SATELLITE

		No studies

No studies



		24.05-24.25

		RADIOLOCATION

Amateur

EESS (active)

		No studies

No studies

No studies



		24.25-24.45

		FIXED (R1 & R3)

RADIONAVIGATION (R2 & R3)

MOBILE (R3)

		See section 4.2/1.10/4.3

No studies

See section 4.2/1.10/4.5



		24.45-24.65

		FIXED (R1 & R3)

INTER-SATELLITE

MOBILE (R3)

RADIONAVIGATION (R2 & R3)

		See section 4.2/1.10/4.3

No studies in this band

See section 4.2/1.10/4.5

No studies



		24.65-24.75

		FIXED (R1 & R3)

FIXED-SATELLITE (E-s) (R1 & R3)

INTER-SATELLITE

MOBILE (R3)

RADIOLOCATION-SATELLITE (E-s) (R2)

		See section 4.2/1.10/4.3

No studies

No studies in this band

See section 4.2/1.10/4.5

No studies



		24.75-25.25

		FIXED (R1 & R3)

FIXED-SATELLITE (E-s)

MOBILE (R3)

		See section 4.2/1.10/4.3

No studies

See section 4.2/1.10/4.5



		25.25-25.5

		FIXED

INTER-SATELLITE

MOBILE

Standard frequency and time signal-satellite (E-s)

		See section 4.2/1.10/4.3

See section 4.2/1.10/4.4

See section 4.2/1.10/4.5

See section 4.2/1.10/4.9



		25.5-26

		EESS (s-E)

FIXED

INTER-SATELLITE

MOBILE

SRS (s-E)

Standard frequency and time signal-satellite (E-s)

		See section 4.2/1.10/4.2

See section 4.2/1.10/4.3

See section 4.2/1.10/4.4

See section 4.2/1.10/4.5

See section 4.2/1.10/4.2

See section 4.2/1.10/4.9





[bookmark: _Toc395622258][bookmark: _Toc395622885][bookmark: _Toc398218208]4.2/1.10/5	Method(s) to satisfy the agenda item

Note: Advantages and disadvantages were considered but not agreed so they are not included in this section.

4.2/1.10/5.1	Method A: There would be no allocation to the MSS within the 22-26 GHz band and, therefore, no change to the RR ,and the requirements can be met in other allocations.

Advantages:

–	No impact to existing services.

Disadvantages:



–	The demand for broadband MSS spectrum may not be met.

4.2/1.10/5.2	Method B: To allocate the frequency bands 23.15-23.55 GHz (space-to-Earth) and 25.25-25.5 GHz (Earth-to-space) to the MSS on the following conditions:

–	MSS allocation shall be limited only to geostationary systems;

–	Application of pfd limits (see Table 4.2/1.10/4.3-1) for MSS transmitting space stations in the frequency band 23.15-23.55 GHz;

–	Application of e.i.r.p. limits (see Table 4.2/1.10/4.4-1) for MSS transmitting space stations in the frequency band 23.15-23.55 GHz;

–	Coordination of MSS stations with ISS in accordance with RR No. 9.7 in the frequency bands 23.15-23.55 GHz (space-to-Earth) and 25.25-25.5 GHz (Earth‑to-space);

–	Coordination of MSS transmitting earth stations with FS and MS receiving stations under RR No. 9.17 in the frequency band 25.25-25.5 GHz.



4.2/1.10/5.2	Method B1: To allocate the frequency bands 23.15-23.4 GHz (space-to-Earth) and 25.25-25.5 GHz (Earth-to-space) to the MSS on the following conditions:

–	MSS allocation shall be limited only to geostationary systems;

–	Application of pfd limits (see Table 4.2/1.10/4.3-1) for MSS transmitting space stations in the frequency band 23.15-23.4GHz;

–	Application of e.i.r.p. limits (see Table 4.2/1.10/4.4-1) for MSS transmitting space stations in the frequency band 23.15-23.4GHz;

–	Coordination of MSS stations with ISS in accordance with RR No. 9.7 in the frequency bands 23.15-23.4GHz (space-to-Earth) and 25.25-25.5 GHz (Earth‑to-space);

–	Coordination of MSS transmitting earth stations with FS and MS receiving stations under RR No. 9.17 in the frequency band 25.25-25.5 GHz.

Advantages

–	Provides a new allocation to MSS harmonize the spectrum usage;

–	Additional spectrum allocations would allow for future MSS growth. ;

–	Usage conditions of MSS such as pfd limits, e.i.r.p. and coordination procedures are intended to protect the existing services;

–	For the band 25.25 – 25.5 GHz, RR Article 21 already contains limits on FS or MS station antenna pointing towards the GSO orbit in order to protect geostationary satellites from interference from terrestrial systems and this method will not impose any new constraint on the FS or MS from the point of view of the MSS protection..

–	The proposed frequency bands have a frequency separation of at least 200 MHz with regards to the passive frequency band 23.6 – 24 GHz (5.340);

–	The new allocation would not unduly limit the operation of existing systems of other co-primary services;

–	A frequency separation between space-to-Earth and Earth-to-space link allows to use such allocation on one MSS satellite.

Disadvantages:

	No spectrum requirements studies were provided to the ITU-R to examine spectrum needs for MSS in the band 22 – 26 GHz range and there has not been any justification for 250 MHz (uplink) and (downlink) allocations 

–	Interference into MSS earth station receivers in 23.15-23.4 GHz and MSS satellite receivers in 25.25-25.5 from all incumbent services has not been studied. Therefore, it is unclear whether the MSS will be able to use the new allocation without suffering harmful interference from current and future incumbent service operations.

–	The MSS allocation would introduce administrative burden on administrations in terms of coordination requirements.

· Coordination under RR No. 9.17 would limit or restrict the future deployment of the growing number terrestrial systems, in particular in areas adjacent to national borders, and would cause undue constraints on terrestrial services



–	For 23.15-23.4 GHz MSS (space-to-Earth):

•	The maximum MSS satellite e.i.r.p. spectral density level in the proposed mask would result in the need for very large orbital separations to ensure protection of data relay satellites (DRS) GSO-NGSO, making coordination under RR No. 9.7 impractical and potentially precluding future DRS satellite deployments.

	Two sharing studies providing different results were conducted within WP 4C and could not reach a conclusion regarding compatibility of HIBLEO-2 ISS due to the lack of a protection criteria provided by the relevant ITU-R working party.  In particular, the proposed MSS e.i.r.p. density mask in Table 4.2/1.10/4.4-1 may not protect the HIBLEO-2 NGSO-NGSO inter-satellite links for the protection criteria I/N of -16 dB for 0.01% of the time.  

	[The peak e.i.r.p. density level in the mask in Table 4.2/1.10/4.4-1 results in a pfd level which would not protect FS systems]

	No out-of-band compatibility studies, as recognized in Resolution 234 (WRC‑12), were performed to ensure protection of radio astronomy service systems operating in various frequency bands between 22-26 GHz, in particular in the frequency bands 23.07-23.12 GHz and 23.6-24 GHz, as well as the Earth-exploration satellite (passive) service in the frequency band 23.6-24 GHz from unwanted emissions resulting from MSS downlinks in 23.15-23.4 GHz



· No out-of-band compatibility studies, as recognized in Resolution 234 (WRC‑12), were performed to ensure protection of radio astronomy service systems operating in various frequency bands between 22-26 GHz, in particular in the frequency bands 23.07-23.12 GHz and 23.6-24 GHz, as well as the Earth-exploration satellite (passive) service in the frequency band 23.6-24 GHz from unwanted emissions resulting from MSS downlinks in the frequency band 23.15-23.4 GHz and MSS uplinks in the frequency band 25.25-25.5 GHz.



· On the basis of the current rules of procedure, RR No. 9.7 coordination does not address protection of ISS NGSO receivers operating in the direction from GSO to NGSO from MSS GSO satellite emissions in the 23.15-23.55 GHz band since inter-satellite links between GSO data relay satellites and the NSGO DRS user satellites are not subject to coordination under Section II of RR Article 9. 



–	For 25.25-25.5 GHz MSS (Earth-to-space):

		No studies were done with respect to interference from transmitting airborne or shipborne MSS earth stations; however, previous experience has demonstrated that the required separation distances for these stations will be large (in the order of a few hundred km) as they are determined by the visibility limits between the aircraft and receiving terrestrial station, and these distances will impose a significant constraint on future use of terrestrial systems. 

		Coordination under RR No. 9.17 may not be possible when aircraft or ship stations in the MSS are located in the area of international waters.

•	A minimum orbital separation of ±8 degrees around each of the 32 existing DRS satellite orbit locations is needed to ensure protection of the DRS NGSO-GSO inter-satellite links (assuming the baseline MSS earth station parameters used for sharing analyses), making coordination under RR No. 9.7 very burdensome on DRS operators and possibly precluding future DRS satellite deployments. Moreover, this leaves only 97 degrees of available orbital arc for MSS when considering the many DRS orbital locations identified in Recommendation ITU-R SA.1276.

•	RR No. 9.7 coordination does not address protection of MSS GSO satellite receivers in the 25.25-25.5 GHz band from ISS NGSO transmitters operating in the direction NGSO-GSO.

· On the basis of the current rules of procedure, RR No. 9.7 coordination does not address protection of DRS GSO receivers operating in the direction from NGSO to GSO from MSS earth station emissions in the 25.25-25.5 GHz band since inter-satellite links between GSO data relay satellites and the NSGO DRS user satellites are not subject to coordination under Section II of RR Article 9



4.2/1.10/5.3	Method B2: To allocate the frequency bands 23.15-23.4 GHz (space-to-Earth) and 24.25-24.5 GHz (Earth-to-space) to the MSS on the following conditions:

–	MSS allocation shall be limited only to geostationary systems;

–	Application of pfd limits (see Table 4.2/1.10/4.3-1) for MSS transmitting space stations in the frequency band 23.15-23.4 GHz;

–	Application of e.i.r.p. limits (see Table 4.2/1.10/4.4-1) for MSS transmitting space stations in the frequency band 23.15-23.4 GHz;

–	Coordination of MSS stations with ISS in accordance with RR No. 9.7 in the frequency band 23.15-23.4 GHz (space-to-Earth);

–	Coordination of MSS transmitting earth stations with FS and MS receiving stations under RR No. 9.17 in the frequency band 24.25-24.5 GHz.



Advantages

–	Provides a new allocation to MSS harmonize the spectrum usage;

–	Additional spectrum allocations would allow for future MSS growth. ;

–	Usage conditions of MSS such as pfd limits, e.i.r.p. and coordination procedures are intended to protect the existing services;

–	The frequency band 24.25-24.5 GHz is insignificantly used by the systems of the services having allocations in this band.

–	The proposed frequency bands have a frequency separation of at least 200 MHz with regards to the passive frequency band 23.6 – 24 GHz (5.340);

–	The new allocation would not unduly limit the operation of existing systems of other co-primary services;

–	A frequency separation between space-to-Earth and Earth-to-space link allows to use such allocation on one MSS satellite.



Disadvantages:

	No spectrum requirements studies were provided to the ITU-R to examine spectrum needs for MSS in the band 22 – 26 GHz range and there has not been any justification for 250 MHz (uplink) and (downlink) allocations 

–	Interference into MSS earth station receivers in 23.15-23.4 GHz and MSS satellite receivers in 24.25-24.5 from all incumbent services has not been studied. Therefore, it is unclear whether the MSS will be able to use the new allocation without suffering harmful interference from current and future incumbent service operations.

–	The MSS allocation would introduce administrative burden on administrations in terms of coordination requirements.

	Coordination under RR No. 9.17 would limit or restrict the future deployment of the growing number terrestrial systems, in particular in areas adjacent to national borders, and would cause undue constraints on terrestrial services

–	For 23.15-23.4 GHz MSS (space-to-Earth):

•	The maximum MSS satellite e.i.r.p. spectral density level in the proposed mask would result in the need for very large orbital separations to ensure protection of data relay satellites (DRS) GSO-NGSO, making coordination under RR No. 9.7 impractical and potentially precluding future DRS satellite deployments.

	Two sharing studies providing different results were conducted within WP 4C and could not reach a conclusion regarding compatibility of HIBLEO-2 ISS due to the lack of a protection criteria provided by the relevant ITU-R working party.  In particular, the proposed MSS e.i.r.p. density mask in Table 4.2/1.10/4.4-1 may not protect the HIBLEO-2 NGSO-NGSO inter-satellite links for the protection criteria I/N of -16 dB for 0.01% of the time.  

	[The peak e.i.r.p. density level in the mask in Table 4.2/1.10/4.4-1 results in a pfd level which would not protect FS systems]

(note: this text is identical to the text in Method B1)

	No out-of-band compatibility studies, as recognized in Resolution 234 (WRC‑12), were performed to ensure protection of radio astronomy service systems operating in various frequency bands between 22-26 GHz, in particular in the frequency bands 23.07-23.12 GHz and 23.6-24 GHz, as well as the Earth-exploration satellite (passive) service in the frequency band 23.6-24 GHz from unwanted emissions resulting from MSS downlinks in 23.15-23.4 GHz



No out-of-band compatibility studies, as recognized in Resolution 234 (WRC‑12), were performed to ensure protection of radio astronomy service systems operating in various frequency bands between 22-26 GHz, in particular in the frequency bands 23.07-23.12 GHz and 23.6-24 GHz, as well as the Earth-exploration satellite (passive) service in the frequency band 23.6-24 GHz from unwanted emissions resulting from MSS downlinks in the frequency band 23.15-23.4 GHz and MSS uplinks in the frequency band 24.25-24.5 GHz



· On the basis of the current rules of procedure, RR No. 9.7 coordination does not address protection of ISS NGSO receivers operating in the direction from GSO to NGSO from MSS GSO satellite emissions in the 23.15-23.55 GHz band since inter-satellite links between GSO data relay satellites and the NSGO DRS user satellites are not subject to coordination under Section II of RR Article 9. 

–	For 24.25-24.5 GHz MSS (Earth-to-space):

		No studies were done with respect to interference from transmitting airborne or shipborne MSS earth stations; however, previous experience has demonstrated that the required separation distances for these stations will be large (in the order of a few hundred km) as they are determined by the visibility limits between the aircraft and receiving terrestrial station, and these distances will impose a significant constraint on future use of terrestrial systems. 

		Coordination under RR No. 9.17 may not be possible when aircraft or ship stations in the MSS are located in the area of international waters.



4.2/1.10/5.3	Method C: Provide allocations to the MSS in the 22-26 GHz range.

[Editorial note: in Document CPM15-2/49, became 4.2/1.10/5.4]



Method C1: Allocations for the MSS in the space-to-Earth direction.

	Option C1a: To allocate the frequency band 24.25-24.55 GHz for the MSS (space-to-Earth) with the following conditions:

–	MSS allocation shall be limited only to geostationary systems;

–	Application of pfd limits (see Table 4.2/1.10/4.3-2) for MSS transmitting space stations in the frequency band 24.25-24.55 GHz;

–	Coordination of MSS space stations under RR No. 9.7.

Advantages:

–	Additional spectrum allocations would allow for future MSS growth;

–	New allocation to MSS will harmonize the spectrum usage;

–	Usage conditions of MSS such as pfd limits, e.i.r.p. and coordination procedures are intended to protect the existing services;

–		In conjuction with the allocations proposed in Method C2, provides a new allocation to MSS to harmonize the spectrum usage;

Disadvantages:

	No spectrum requirements studies were provided to the ITU-R to examine spectrum needs for MSS in the band 22 – 26 GHz range and there has not been any justification for a 300 MHz downlink allocation 



Document CPM15-2/27 (USA)

–	[The proposed pfd limit on MSS (space-to-Earth) is not sufficient to protect all existing terrestrial fixed service and mobile service systems from harmful interference. Sharing studies to examine the effects of interference from MSS (space-to-Earth) on some applications in the mobile service have not been performed.]

–	Interference into MSS earth station receivers in the 24.25-24.55 from all incumbent services has not been studied. Therefore, it is unclear whether the MSS will be able to use the new allocation without suffering harmful interference from current and future incumbent service operations.

–	The MSS allocation would introduce administrative burden on administrations in terms of coordination requirements.



· No out-of-band compatibility studies, as recognized in Resolution 234 (WRC‑12), were performed to ensure protection of radio astronomy service systems operating in various frequency bands between 22-26 GHz, in particular in the frequency bands 23.07-23.12 GHz and 23.6-24 GHz, as well as the Earth-exploration satellite (passive) service in the frequency band 23.6-24 GHz from unwanted emissions resulting from MSS downlinks in the frequency band 24.25-24.55 GHz

or

	Option C1b: To allocate the frequency band 22.65-22.95GHz for the MSS (space-to-Earth) with the following conditions:

–	MSS allocation shall be limited only to geostationary systems;

–	Application of pfd limits (see Table 4.2/1.10/4.3-2) for transmitting space stations in the frequency band 22.65-22.95GHz;

–	Coordination of MSS stations with the ISS in accordance with RR No. 9.7 in the frequency band 22.65-22.95 GHz (space-to-Earth).

–	Constraint on MSS (s-E) e.i.r.p. spectral density to protect ISS.



Advantages:

–	Additional spectrum allocations would allow for future MSS growth;

–	New allocation to MSS will harmonize the spectrum usage;

–	Usage conditions of MSS such as pfd limits, e.i.r.p. and coordination procedures are intended to protect the existing services;

–		In conjuction with the allocations proposed in Method C2, provides a new allocation to MSS to harmonize the spectrum usage;



Disadvantages:

	No spectrum requirements studies were provided to the ITU-R to examine spectrum needs for MSS in the band 22 – 26 GHz range and there has not been any justification for a 300 MHz downlink allocation 

–	[The proposed pfd limit on MSS (space-to-Earth) is not sufficient to protect all existing terrestrial fixed service and mobile service systems from harmful interference. Sharing studies to examine the effects of interference from MSS (space-to-Earth) on some applications in the mobile service have not been performed.]

(Note: identical to the text in Method C1a)

–	The Method contains undefined e.i.r.p. spectral density limitation on MSS (space-to-Earth) transmissions. Studies have shown that the transmissions of MSS space stations having typical system characteristics and employing downlink power control to compensate for high rain fades could cause interference to low-Earth orbiting data relay user satellites. A hard regulatory limit on the MSS satellite e.i.r.p. spectral density would be required to ensure the protection of the GSO-NGSO inter-satellite links.

· On the basis of the current rules of procedure, RR No. 9.7 coordination does not address protection of ISS NGSO receivers operating in the direction from GSO to NGSO from MSS GSO satellite emissions in the 22.65-22.95 GHz band since inter-satellite links between GSO data relay satellites and the NSGO DRS user satellites are not subject to coordination under Section II of RR Article 9. 



–	Interference into MSS earth station receivers in the 22.65-22.95 from all incumbent services except the SRS (E-s) has not been studied. Therefore, it is unclear whether the MSS will be able to use the new allocation without suffering harmful interference from current and future incumbent service operations.



· ITU-R sharing studies showed that MSS earth station receivers in 22.65 – 22.95 GHz would be subject to interference from SRS (E-s) earth station transmitters.  Using a generic path calculated with Recommendation ITU-R P.452-14 and assuming a maximum sidelobe gain consistent with Recommendation ITU-R S.580, a coordination distance (assuming worst case conditions) of over 330 km would be needed to avoid interference from an SRS earth station.



· No out-of-band compatibility studies, as recognized in Resolution 234 (WRC‑12), were performed to ensure protection of radio astronomy service systems operating in the frequency bands 22.01-22.5 GHz, 22.81-22.86 GHz, 23.07-23.12 GHz and 23.6-24 GHz, as well as the Earth-exploration satellite (passive) service in the frequency band 23.6-24 GHz from emissions resulting from MSS downlinks in the frequency band 22.65-22.95 GHz.



· RR 5.149 includes the band 22.81-22.86 GHz which is fully encompassed by the proposed MSS downlink allocation in the band 22.65-22.95 GHz.  RR 5.149 states that “administrations are urged to take all practicable steps to protect the radio astronomy service from harmful interference. Emissions from spaceborne or airborne stations can be particularly serious sources of interference to the radio astronomy service”



Method C2: Allocations for the MSS in the Earth-to-space direction.

	Option C2a: To allocate the frequency band 24.25-24.55GHz for the MSS (Earth-to-space) with the following conditions:

–	MSS allocation shall be limited only to geostationary systems;

–	Coordination of MSS space stations under RR No. 9.7;

–	Apply RR No. 9.17 to ensure protection of the terrestrial services.

Advantages:

–	Additional spectrum allocations would allow for future MSS growth;

–	New allocation to MSS will harmonize the spectrum usage;

–	Usage conditions of MSS such as pfd limits, e.i.r.p. and coordination procedures are intended to protect the existing services;

–		In conjuction with the allocations proposed in Method C2, provides a new allocation to MSS to harmonize the spectrum usage;

Disadvantages:

	No spectrum requirements studies were provided to the ITU-R to examine spectrum needs for MSS in the band 22 – 26 GHz range and there has not been any justification for a300 MHz uplink allocation 

	Coordination under RR No. 9.17 would limit or restrict the future deployment of the growing number terrestrial systems, in particular in areas adjacent to national borders, and would cause undue constraints on terrestrial services

		No studies were done with respect to interference from transmitting airborne or shipborne MSS earth stations; however, previous experience has demonstrated that the required separation distances for these stations will be large (in the order of a few hundred km) as they are determined by the visibility limits between the aircraft and receiving terrestrial station, and these distances will impose a significant constraint on future use of terrestrial systems. 

		Coordination under RR No. 9.17 may not be possible when aircraft or ship stations in the MSS are located in the area of international waters.

–	The MSS allocation would introduce administrative burden on administrations in terms of coordination requirements

–	No out-of-band compatibility studies, as recognized in Resolution 234 (WRC-12),were performed to ensure protection of radio astronomy service systems operating in various frequency bands between 22-26 GHz, in particular in the frequency bands 23.07-23.12 GHz and 23.6-24 GHz, as well as Earth exploration-satellite service (passive) systems operating in the exclusive passive band 23.6-24 GHz from unwanted emissions resulting from MSS (Earth-to-space) transmissions in the 24.25-24.55 GHz band.



No out-of-band compatibility studies, as recognized in Resolution 234 (WRC‑12), were performed to ensure protection of radio astronomy service systems operating in various frequency bands between 22-26 GHz, in particular in the frequency band 23.6-24 GHz, as well as the Earth-exploration satellite (passive) service in the frequency band 23.6-24 GHz from unwanted emissions resulting from MSS uplinks in the frequency band 24.25-24.55 GHz



or

	Option C2b: To allocate the frequency band 25.25-25.5 GHz for the MSS (Earth-to-space) with the following conditions:

–	MSS allocation shall be limited only to geostationary systems;

–	Coordination with the ISS under RR No. 9.7;

–	Apply RR No. 9.17 to ensure protection of the terrestrial services.

Advantages:

–	Additional spectrum allocations would allow for future MSS growth;

–	New allocation to MSS will harmonize the spectrum usage;

–	Usage conditions of MSS such as pfd limits, e.i.r.p. and coordination procedures are intended to protect the existing services;

–		In conjuction with the allocations proposed in Method C2, provides a new allocation to MSS to harmonize the spectrum usage;

Disadvantages:

	No spectrum requirements studies were provided to the ITU-R to examine spectrum needs for MSS in the band 22 – 26 GHz range and there has not been any justification for a 300 MHz uplink allocation 

	Coordination under RR No. 9.17 would limit or restrict the future deployment of the growing number terrestrial systems, in particular in areas adjacent to national borders, and would cause undue constraints on terrestrial services

		No studies were done with respect to interference from transmitting airborne or shipborne MSS earth stations; however, previous experience has demonstrated that the required separation distances for these stations will be large (in the order of a few hundred km) as they are determined by the visibility limits between the aircraft and receiving terrestrial station, and these distances will impose a significant constraint on future use of terrestrial systems. 

		Coordination under RR No. 9.17 may not be possible when aircraft or ship stations in the MSS are located in the area of international waters.

•	A minimum orbital separation of ±8 degrees around each of the 32 existing DRS satellite orbit locations is needed to ensure protection of the DRS NGSO-GSO inter-satellite links (assuming the baseline MSS earth station parameters used for sharing analyses), making coordination under RR No. 9.7 very burdensome on DRS operators and possibly precluding future DRS satellite deployments. Moreover, this leaves only 97 degrees of available orbital arc for MSS when considering the many DRS orbital locations identified in Recommendation ITU-R SA.1276.

•	RR No. 9.7 coordination does not address protection of MSS GSO satellite receivers in the 25.25-25.5 GHz band from ISS NGSO transmitters operating in the direction NGSO-GSO.

· [bookmark: _Toc395622259][bookmark: _Toc395622886][bookmark: _Toc398218209]On the basis of the current rules of procedure, RR No. 9.7 coordination does not address protection of DRS GSO receivers operating in the direction from NGSO to GSO from MSS earth station emissions in the 25.25-25.5 GHz band since inter-satellite links between GSO data relay satellites and the NSGO DRS user satellites are not subject to coordination under Section II of RR Article 9



No out-of-band compatibility studies, as recognized in Resolution 234 (WRC‑12), were performed to ensure protection of radio astronomy service systems operating in various frequency bands between 22-26 GHz, in particular in the frequency 23.6-24 GHz, as well as the Earth-exploration satellite (passive) service in the frequency band 23.6-24 GHz from unwanted emissions resulting from MSS uplinks in the frequency band 25.25-25.5 GHz




4.2/1.10/6	Regulatory and procedural considerations

[bookmark: _Toc269133168]Note: Coordination requirements and applicable provisions with respect to the various services involved need to be carefully examined.

4.2/1.10/6.1	Method A: No change to the Radio Regulations

SUP

RESOLUTION 234 (WRC-12)



4.2/1.10/6.2	Method B

ARTICLE 5

Frequency allocations

Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD

22-24.75 GHz

		Allocation to services



		Region 1

		Region 2

		Region 3



		23.15-23.55	FIXED

	INTER-SATELLITE  5.338A

	MOBILE

	MOBILE-SATELLITE (space-to-Earth) ADD 5.A110

	ADD5.B110





ADD

5.A110	In the frequency band 23.15-23.55 GHz, in order to protect inter-satellite links between non-geostationary space stations, the e.i.r.p. of any space station in the mobile-satellite service on geostationary-satellite orbit shall not exceed the following values:



		Off-nadir angle

		E.i.r.p.



		0°  8.7°

		46.5 dB(W/MHz)



		8.7° << 9.25°

		46.5 + 62log(9.7 − ) dB(W/MHz)



		 ≥ 9.25°

		25 dB(W/MHz)





ADD

5.B110	The use of the bands 23.15-23.55 GHz (space-to-Earth) and 25.25-25.5 GHz (Earth-to-space) by the mobile-satellite service and by the inter-satellite service is subject to coordination under No. 9.7. Mobile-satellite service use is limited only to geostationary systems.




MOD

24.75-29.9 GHz

		Allocation to services



		Region 1

		Region 2

		Region 3



		25.25-25.5	FIXED

				INTER-SATELLITE  5.536

				MOBILE

				MOBILE-SATELLITE (Earth-to-space)

				Standard frequency and time signal-satellite (Earth-to-space)

				ADD 5.B110







ARTICLE 21

Terrestrial and space services sharing frequency bands above 1 GHz

Section V − Limits of power flux-density from space stations

MOD

TABLE  21-4  (continued)     (Rev.WRC‑1215)

		Frequency band

		Service*

		Limit in dB(W/m2) for angles
of arrival (δ) above the horizontal plane

		Reference bandwidth



		

		

		0°-5°

		5°-25°

		25°-90°

		



		23.15-23.55 GHz

		Mobile-satellite 
(space-to-Earth)
(geostationary-satellite orbit)

		–125

		–125 + 0.5(δ – 5)

		–115

		1 MHz
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APPENDIX 5 (Rev.WRC‑12)

Identification of administrations with which coordination is to be effected or
agreement sought under the provisions of Article 9

MOD

TABLE 5-1

Technical conditions for coordination

(see Article9)

		Reference
of
Article 9

		Case

		Frequency bands
(and Region) of the service for which coordination
is sought

		Threshold/condition

		Calculation 
method

		Remarks



		No. 9.7
GSO/GSO
(cont.)

		

		10)	23.15-23.55 GHz,
25.25-25.5 GHz

		i)	Bandwidths overlap; and

ii)	any network in the inter-satellite service (ISS) or MSS and any associated space operation functions (see No. 1.23) with a GSO space station within an orbital arc of 8° of the nominal orbital position of a proposed network in the MSS or ISS

		

		Administration may request, pursuant to No. 9.41, to be included in requests for coordination, indicating the networks for which the value [TBD (see Note)]





Note: It is required to develop the criterion and estimation method for defining the affected satellite networks under RR No.9.41. Consequential amendments to RR No. 9.41 may also be required.
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Document CPM15-2/49 (RUS)

4.2/1.10/6.2	Method B1

ARTICLE 5

Frequency allocations

Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD

22-24.75 GHz

		Allocation to services



		Region 1

		Region 2

		Region 3



		23.15-23.4	FIXED

	INTER-SATELLITE  5.338A

	MOBILE

	MOBILE-SATELLITE (space-to-Earth) ADD 5.A110

	ADD 5.B110



		23.4-23.55	FIXED

	INTER-SATELLITE  5.338A

	MOBILE







ADD

5.A110	In the frequency band 23.15-23.4 GHz, in order to protect inter-satellite links between non-geostationary space stations, the e.i.r.p. of any space station in the mobile-satellite service on geostationary-satellite orbit shall not exceed the following values:



		Off-nadir angle

		 Maximum e.i.r.p. density from MSS satellite



		0°  8.7°

		46.5 dB(W/MHz)



		8.7° << 9.25°

		46.5 + 62log(9.7 − ) dB(W/MHz)



		 ≥ 9.25°

		25 dB(W/MHz)





Note:  Corresponding modifications of Appendix 4 may be needed

ADD

5.B110	The use of the bands 23.15-23.4 GHz (space-to-Earth) and 25.25-25.5 GHz (Earth-to-space) by the mobile-satellite service and by the inter-satellite service between GSO-NGSO and NGSO-GSO space stations is subject to coordination under No. 9.7. Mobile-satellite service use is limited only to geostationary systems.



MOD

24.75-29.9 GHz

		Allocation to services



		Region 1

		Region 2

		Region 3



		25.25-25.5	FIXED

				INTER-SATELLITE  5.536

				MOBILE

				MOBILE-SATELLITE (Earth-to-space)

				Standard frequency and time signal-satellite (Earth-to-space)

				ADD 5.B110







ARTICLE 21

Terrestrial and space services sharing frequency bands above 1 GHz

Section V − Limits of power flux-density from space stations

MOD

TABLE  21-4  (continued)     (Rev.WRC‑15)

		Frequency band

		Service*

		Limit in dB(W/m2) for angles
of arrival (δ) above the horizontal plane

		Reference bandwidth



		

		

		0°-5°

		5°-25°

		25°-90°

		



		23.15-23.4GHz

		Mobile-satellite 
(space-to-Earth)
(geostationary-satellite orbit)

		−125

		−125 + 0.5(δ − 5)

		−115

		1 MHz
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APPENDIX 5 (Rev.WRC‑15)

Identification of administrations with which coordination is to be effected or
agreement sought under the provisions of Article 9

MOD

TABLE 5-1

Technical conditions for coordination

(see Article9)

		Reference
of
Article 9

		Case

		Frequency bands
(and Region) of the service for which coordination
is sought

		Threshold/condition

		Calculation 
method

		Remarks



		No. 9.7
GSO/GSO
(cont.)

		

		10)	23.15-23.4 GHz,
25.25-25.5 GHz

		i)	Bandwidths overlap; and

ii)	any network in the inter-satellite service (ISS) or MSS and any associated space operation functions (see No. 1.23) with a GSO space station within an orbital arc of 8° of the nominal orbital position of a proposed network in the MSS or ISS

		

		Administration may request, pursuant to No. 9.41, to be included in requests for coordination, indicating the networks for which the value [TBD (see Note)]





Note: It is required to develop the criterion and estimation method for defining the affected satellite networks under RR No. 9.41. Consequential amendments to RR No. 9.41 may also be required.
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APPENDIX 7 (Rev.WRC-15)

MOD

TABLE 7c    (Rev.WRC‑15)

Parameters required for the determination of coordination distance for a transmitting earth station

		Transmitting space
radiocommunication service designation

		Fixed-
satellite

		Mobile-satellite

		Fixed-
satellite  2

		Fixed-
satellite  3

		Space
 research

		Earth 
exploration-satellite,
space research

		Fixed-satellite,
mobile-satellite,
radionavigation-satellite

		Fixed-
satellite  2



		Frequency bands (GHz)

		24.65-25.25
27.0-29.5

		25.25-25.5

		28.6-29.1

		29.1-29.5

		34.2-34.7

		40.0-40.5

		42.5-47
47.2-50.2
50.4-51.4

		47.2-50.2



		Receiving terrestrial 
service designations

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile, radiolocation

		Fixed, mobile

		Fixed, mobile,
radionavigation

		Fixed,
mobile



		Method to be used

		§ 2.1

		§ 2.1

		§ 2.2

		§ 2.2

		

		§ 2.1, § 2.2

		§ 2.1, § 2.2

		§ 2.2



		Modulation at terrestrial station  1

		N

		N

		N

		N

		

		N

		N

		N



		Terrestrial station interference parameters and criteria

		p0 (%)

		0.005

		0.005

		0.005

		0.005

		

		0.005

		0.005

		0.001



		

		n

		1

		1

		2

		1

		

		1

		1

		1



		

		p (%)

		0.005

		0.005

		0.0025

		0.005

		

		0.005

		0.005

		0.001



		

		NL (dB)

		0

		0

		0

		0

		

		0

		0

		0



		

		Ms (dB)

		25

		25

		25

		25

		

		25

		25

		25



		

		W (dB)

		0

		0

		0

		0

		

		0

		0

		0



		Terrestrial station parameters

		Gx (dBi)  4

		50

		50

		50

		50

		

		42

		42

		46



		

		Te(K)

		2 000

		2 000

		2 000

		2 000

		

		2 600

		2 600

		2 000



		Reference bandwidth

		B (Hz)

		106

		106

		106

		106

		

		106

		106

		106



		Permissible interference power

		Pr( p) (dBW)
in B

		−111

		−111

		−111

		−111

		

		−110

		−110

		−111



		1	A: analogue modulation; N: digital modulation.

2	Non-geostationary satellites in the fixed-satellite service.

3	Feeder links to non-geostationary-satellite systems in the mobile-satellite service.

4	Feeder losses are not included.





Editors Note: In the Table above, the 3rd column is new material.  The remainder is a direct copy from RR.



MOD

TABLE 8d     (Rev.WRC‑15)

Parameters required for the determination of coordination distance for a receiving earth station

		Receiving space
radiocommunication
service designation

		Meteorological- satellite

		Fixed-satellite

		Fixed-satellite3

		Broadcasting-satellite

		Mobile-satellite

		Earth exploration-satellite4

		Earth exploration-satellite5

		Space research (deep space)

		Space research

		Fixed-satellite6

		Fixed-
satellite5

		Mobile-satellite

		Broadcasting-satellite, fixed‑satellite

		Mobile-satellite

		Radio-navigation-satellite



		

		

		

		

		

		

		

		

		

		Unmanned

		Manned

		

		

		

		

		

		



		Frequency bands (GHz)

		18.0-18.4

		18.8-19.3

		19.3-19.7

		21.4-22.0

		23.15-23.4

		25.5-27.0

		25.5-27.0

		31.8-32.3

		37.0-38.0

		37.5-40.5

		37.5-40.5

		39.5-40.5

		40.5-42.5

		43.5-47.0

		43.5-47.0



		Transmitting terrestrial service designations

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, 
radio-
navigation

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Broadcasting, fixed

		Mobile

		Mobile



		Method to be used

		§ 2.1

		§ 2.1, § 2.2

		§ 2.2

		§ 1.4.5

		§ 1.4.6

		§ 2.2

		§ 2.1

		§ 2.1, § 2.2

		§ 2.1, § 2.2

		§ 2.2

		§ 2.1

		§ 1.4.6

		§ 1.4.5, § 2.1

		§ 1.4.6

		–



		Modulation at earth station1

		N

		N

		N

		

		N

		N

		N

		N

		N

		N

		N

		N

		–

		N

		



		Earth station interference parameters and criteria

		p0 (%)

		

		0.05

		0.003

		0.01

		

		

		0.25

		0.25

		0.001

		0.1

		0.001

		0.02

		0.003

		

		

		

		



		

		n

		

		2

		2

		1

		

		

		2

		2

		1

		1

		1

		

		2

		

		

		

		



		

		p (%)

		

		0.025

		0.0015

		0.01

		

		

		0.125

		0.125

		0.001

		0.1

		0.001

		

		0.0015

		

		

		

		



		

		NL (dB)

		

		0

		0

		0

		

		

		0

		0

		0

		0

		1

		1

		

		

		

		



		

		Ms (dB)

		

		18.8

		5

		5

		

		

		11.4

		14

		1

		1

		6.8

		6

		

		

		

		



		

		W (dB)

		

		0

		0

		0

		

		

		0

		0

		0

		0

		0

		0

		

		

		

		



		Terrestrial station parameters

		E (dBW) in B2

		A

		

		–

		–

		

		–

		–

		–

		–

		–

		–

		–

		–

		–

		

		



		

		

		N

		40

		40

		40

		40

		42

		42

		42

		−28

		−28

		35

		35

		35

		44

		40

		40



		

		Pt (dBW) in B

		A

		

		–

		–

		

		–

		–

		–

		–

		–

		–

		–

		–

		–

		

		



		

		

		N

		−7

		−7

		−7

		−7

		−3

		−3

		−3

		−81

		−73

		−10

		−10

		−10

		−1

		−7

		−7



		

		Gx (dBi)

		

		47

		47

		47

		47

		45

		45

		45

		53

		45

		45

		45

		45

		45

		47

		47



		Reference bandwidth6

		B (Hz)

		

		107

		106

		106

		

		107

		107

		107

		1

		1

		106

		106

		106

		106

		

		



		Permissible interference power

		Pr ( p) (dBW)
in B

		−115

		−140

		−137

		

		

		−120

		−116

		−216

		−217

		−140

		

		

		

		

		



		1	A: analogue modulation; N: digital modulation.

2	E is defined as the equivalent isotropically radiated power of the interfering terrestrial station in the reference bandwidth.

3	Non-geostationary mobile-satellite service feeder links.

4	Non-geostationary-satellite systems.

5	Geostationary-satellite systems.

6	Non-geostationary fixed-satellite service systems.





Editors Note: In the Table above, the 6th column is new material.  The remainder is a direct copy from RR.





Document CPM15-2/49 (RUS)

4.2/1.10/6.3	Method B2

ARTICLE 5

Frequency allocations

Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD

22-24.75 GHz

		Allocation to services



		Region 1

		Region 2

		Region 3



		...



		23.15-23.4	FIXED

	INTER-SATELLITE  5.338A

	MOBILE

	MOBILE-SATELLITE (space-to-Earth) ADD 5.A110

	ADD 5.B110



		23.4-23.55	FIXED

	INTER-SATELLITE  5.338A

	MOBILE



		...







ADD

5.A110	In the frequency band 23.15-23.4 GHz, in order to protect inter-satellite links between non-geostationary space stations, the e.i.r.p. of any space station in the mobile-satellite service on geostationary-satellite orbit shall not exceed the following values:



		Off-nadir angle

		 Maximum e.i.r.p. density from MSS satellite



		0°  8.7°

		46.5 dB(W/MHz)



		8.7° << 9.25°

		46.5 + 62log(9.7 − ) dB(W/MHz)



		 ≥ 9.25°

		25 dB(W/MHz)





Note: Corresponding modifications of Appendix 4 may be needed

ADD

5.B110	The use of the band 23.15-23.4 GHz (space-to-Earth) by the mobile-satellite service and by the inter-satellite service between GSO-NGSO space stations is subject to coordination under No. 9.7. Mobile-satellite service use is limited only to geostationary systems.



ADD

5.C110	Mobile-satellite service use is limited only to geostationary systems.



MOD

22-24.75 GHz

		Allocation to services



		Region 1

		Region 2

		Region 3



		...



		24.25-24.45

FIXED

MOBILE-SATELLITE (space-to-Earth) ADD 5.C110

		24.25-24.45

MOBILE-SATELLITE (space-to-Earth) ADD 5.C110

RADIONAVIGATION

		24.25-24.45

RADIONAVIGATION

FIXED

MOBILE

MOBILE-SATELLITE (space-to-Earth) ADD 5.C110



		24.45-24.5

FIXED

INTER-SATELLITE

MOBILE-SATELLITE (space-to-Earth) ADD 5.C110

		24.45-24.5

INTER-SATELLITE

MOBILE-SATELLITE (space-to-Earth) ADD 5.C110

RADIONAVIGATION

		24.45-24.5

FIXED

INTER-SATELLITE

MOBILE

MOBILE-SATELLITE (space-to-Earth) ADD 5.C110

RADIONAVIGATION



		

		5.533

		5.533



		24.5-24.65

FIXED

INTER-SATELLITE

		24.5-24.65

INTER-SATELLITE

RADIONAVIGATION

		24.5-24.65

FIXED

INTER-SATELLITE

MOBILE

RADIONAVIGATION



		

		5.533

		5.533



		...

		

		





ADD

5.C110	Mobile-satellite service use is limited only to geostationary systems.



[bookmark: _Toc327956621]ARTICLE 21

[bookmark: _Toc327956622]Terrestrial and space services sharing frequency bands above 1 GHz

Section V − Limits of power flux-density from space stations

MOD

TABLE  21-4  (continued)     (Rev.WRC‑12)

		Frequency band

		Service*

		Limit in dB(W/m2) for angles
of arrival (δ) above the horizontal plane

		Reference bandwidth



		

		

		0°-5°

		5°-25°

		25°-90°

		



		23.15-23.4 GHz

		Mobile-satellite (space-to-Earth)(geostationary-satellite orbit)

		−125

		−125 + 0.5(δ − 5)

		−115

		1 MHz
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[bookmark: _Toc328648894]APPENDIX 5 (REV.WRC‑15)

[bookmark: _Toc328648895]Identification of administrations with which coordination is to be effected or
agreement sought under the provisions of Article 9

MOD

TABLE 5-1     (Rev.WRC‑15)

Technical conditions for coordination

(see Article 9)

		Reference
of
Article 9

		Case

		Frequency bands
(and Region) of the service for which coordination
is sought

		Threshold/condition

		Calculation 
method

		Remarks



		No. 9.7
GSO/GSO
(cont.)

		

		10)	23.15-23.4 GHz

	24.25-24.5 GHz

		i)	Bandwidths overlap; and

ii)	any network in the inter-satellite service (ISS) or MSS and any associated space operation functions (see No. 1.23) with a GSO space station within an orbital arc of 8° of the nominal orbital position of a proposed network in the MSS or ISS

		

		Administration may request, pursuant to No. 9.41, to be included in requests for coordination, indicating the networks for which the value [TBD (see Note)]





Note: It is required to develop the criterion and estimation method for defining the affected satellite networks under RR No 9.41. Consequential amendments to RR No. 9.41 may also be required.
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APPENDIX 7 (Rev.WRC-15)

MOD

TABLE 7c    (Rev.WRC‑15)

Parameters required for the determination of coordination distance for a transmitting earth station

		Transmitting space
radiocommunication service designation

		Mobile-satellite

		Fixed-
satellite

		Fixed-
satellite  2

		Fixed-
satellite  3

		Space
 research

		Earth 
exploration-satellite,
space research

		Fixed-satellite,
mobile-satellite,
radionavigation-satellite

		Fixed-
satellite  2



		Frequency bands (GHz)

		[24.25-24.5]

		24.65-25.25
27.0-29.5

		28.6-29.1

		29.1-29.5

		34.2-34.7

		40.0-40.5

		42.5-47
47.2-50.2
50.4-51.4

		47.2-50.2



		Receiving terrestrial 
service designations

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile, radiolocation

		Fixed, mobile

		Fixed, mobile,
radionavigation

		Fixed,
mobile



		Method to be used

		§ 2.1

		§ 2.1

		§ 2.2

		§ 2.2

		

		§ 2.1, § 2.2

		§ 2.1, § 2.2

		§ 2.2



		Modulation at terrestrial station  1

		N

		N

		N

		N

		

		N

		N

		N



		Terrestrial station interference parameters and criteria

		p0 (%)

		0.005

		0.005

		0.005

		0.005

		

		0.005

		0.005

		0.001



		

		n

		1

		1

		2

		1

		

		1

		1

		1



		

		p (%)

		0.005

		0.005

		0.0025

		0.005

		

		0.005

		0.005

		0.001



		

		NL (dB)

		0

		0

		0

		0

		

		0

		0

		0



		

		Ms (dB)

		25

		25

		25

		25

		

		25

		25

		25



		

		W (dB)

		0

		0

		0

		0

		

		0

		0

		0



		Terrestrial station parameters

		Gx (dBi)  4

		50

		50

		50

		50

		

		42

		42

		46



		

		Te(K)

		2 000

		2 000

		2 000

		2 000

		

		2 600

		2 600

		2 000



		Reference bandwidth

		B (Hz)

		106

		106

		106

		106

		

		106

		106

		106



		Permissible interference power

		Pr( p) (dBW)
in B

		−111

		−111

		−111

		−111

		

		−110

		−110

		−111



		1	A: analogue modulation; N: digital modulation.

2	Non-geostationary satellites in the fixed-satellite service.

3	Feeder links to non-geostationary-satellite systems in the mobile-satellite service.

4	Feeder losses are not included.





Editor’s Note: In the above Table, only the second column is new material.  The remainder is copied from RR

MOD

TABLE 8d     (Rev.WRC‑15)

Parameters required for the determination of coordination distance for a receiving earth station

		Receiving space
radiocommunication
service designation

		Meteorological- satellite

		Fixed-satellite

		Fixed-satellite3

		Broadcasting-satellite

		Mobile-satellite

		Earth exploration-satellite4

		Earth exploration-satellite5

		Space research (deep space)

		Space research

		Fixed-satellite6

		Fixed-
satellite5

		Mobile-satellite

		Broadcasting-satellite, fixed‑satellite

		Mobile-satellite

		Radio-navigation-satellite



		

		

		

		

		

		

		

		

		

		Unmanned

		Manned

		

		

		

		

		

		



		Frequency bands (GHz)

		18.0-18.4

		18.8-19.3

		19.3-19.7

		21.4-22.0

		23.15-23.4

		25.5-27.0

		25.5-27.0

		31.8-32.3

		37.0-38.0

		37.5-40.5

		37.5-40.5

		39.5-40.5

		40.5-42.5

		43.5-47.0

		43.5-47.0



		Transmitting terrestrial service designations

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, 
radio-
navigation

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Broadcasting, fixed

		Mobile

		Mobile



		Method to be used

		§ 2.1

		§ 2.1, § 2.2

		§ 2.2

		§ 1.4.5

		§ 1.4.6

		§ 2.2

		§ 2.1

		§ 2.1, § 2.2

		§ 2.1, § 2.2

		§ 2.2

		§ 2.1

		§ 1.4.6

		§ 1.4.5, § 2.1

		§ 1.4.6

		–



		Modulation at earth station1

		N

		N

		N

		

		N

		N

		N

		N

		N

		N

		N

		N

		–

		N

		



		Earth station interference parameters and criteria

		p0 (%)

		

		0.05

		0.003

		0.01

		

		

		0.25

		0.25

		0.001

		0.1

		0.001

		0.02

		0.003

		

		

		

		



		

		n

		

		2

		2

		1

		

		

		2

		2

		1

		1

		1

		

		2

		

		

		

		



		

		p (%)

		

		0.025

		0.0015

		0.01

		

		

		0.125

		0.125

		0.001

		0.1

		0.001

		

		0.0015

		

		

		

		



		

		NL (dB)

		

		0

		0

		0

		

		

		0

		0

		0

		0

		1

		1

		

		

		

		



		

		Ms (dB)

		

		18.8

		5

		5

		

		

		11.4

		14

		1

		1

		6.8

		6

		

		

		

		



		

		W (dB)

		

		0

		0

		0

		

		

		0

		0

		0

		0

		0

		0

		

		

		

		



		Terrestrial station parameters

		E (dBW) in B2

		A

		

		–

		–

		

		–

		–

		–

		–

		–

		–

		–

		–

		–

		

		



		

		

		N

		40

		40

		40

		40

		42

		42

		42

		−28

		−28

		35

		35

		35

		44

		40

		40



		

		Pt (dBW) in B

		A

		

		–

		–

		

		–

		–

		–

		–

		–

		–

		–

		–

		–

		

		



		

		

		N

		−7

		−7

		−7

		−7

		−3

		−3

		−3

		−81

		−73

		−10

		−10

		−10

		−1

		−7

		−7



		

		Gx (dBi)

		

		47

		47

		47

		47

		45

		45

		45

		53

		45

		45

		45

		45

		45

		47

		47



		Reference bandwidth6

		B (Hz)

		

		107

		106

		106

		

		107

		107

		107

		1

		1

		106

		106

		106

		106

		

		



		Permissible interference power

		Pr ( p) (dBW)
in B

		−115

		−140

		−137

		

		

		−120

		−116

		−216

		−217

		−140

		

		

		

		

		



		1	A: analogue modulation; N: digital modulation.

2	E is defined as the equivalent isotropically radiated power of the interfering terrestrial station in the reference bandwidth.

3	Non-geostationary mobile-satellite service feeder links.

4	Non-geostationary-satellite systems.

5	Geostationary-satellite systems.

6	Non-geostationary fixed-satellite service systems.









Editor’s Note: In the above Table, only the second column is new material.  The remainder is copied from RR
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4.2/1.10/6.3	Method C

[Editorial note: in Document CPM15-2/49, became 4.2/1.10/6.4]

Option C1a: Band 24.25-24.55 GHz

ARTICLE 5

Frequency allocations

Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD

22-24.75 GHz

		Allocation to services



		Region 1

		Region 2

		Region 3



		24.25-24.45

FIXED

MOBILE-SATELLITE (space-to-
	Earth) ADD 5.C110

		24.25-24.45

MOBILE-SATELLITE (space-to-
	Earth)ADD 5.C110

RADIONAVIGATION

		24.25-24.45

RADIONAVIGATION

FIXED

MOBILE

MOBILE-SATELLITE (space-to-
	Earth) ADD 5.C110



		24.45-24.6555

FIXED

INTER-SATELLITE

MOBILE-SATELLITE (space-to-
	Earth)ADD 5.C110

		24.45-24.6555

INTER-SATELLITE

MOBILE-SATELLITE (space-to-
	Earth) ADD 5.C110

RADIONAVIGATION

		24.45-24.6555

FIXED

INTER-SATELLITE

MOBILE

MOBILE-SATELLITE (space-to-
	Earth) ADD 5.C110

RADIONAVIGATION



		

		5.533

		5.533



		24.4555-24.65

FIXED

INTER-SATELLITE

		24.4555-24.65

INTER-SATELLITE

RADIONAVIGATION

		24.4555-24.65

FIXED

INTER-SATELLITE

MOBILE

RADIONAVIGATION



		

		5.533

		5.533





ADD

5.C110	Mobile-satellite service use is limited only to geostationary systems.






ARTICLE 21

Terrestrial and space services sharing frequency bands above 1 GHz

Section V − Limits of power flux-density from space stations

MOD

TABLE  21-4  (continued)     (Rev.WRC‑1215)

		Frequency band

		Service*

		Limit in dB(W/m2) for angles
of arrival (δ) above the horizontal plane

		Reference bandwidth



		

		

		0°-5°

		5°-25°

		25°-90°

		



		19.3-19.7 GHz 


21.4-22 GHz (Regions 1 and 3)

22.55-23.55 GHz

24.4524.25-24.75 GHz

25.25-27.5 GHz

27.500-
27.501 GHz

		Fixed-satellite
(space-to-Earth)

Broadcasting-satellite

Earth exploration-satellite (space-to-Earth)

Mobile-satellite
(space-to-Earth)

Inter-satellite

Space research
(space-to-Earth)

		−115  13A

		−115 + 0.5(δ − 5)  13A

		−105  13A

		1 MHz







APPENDIX 5 (Rev.WRC‑12)

Identification of administrations with which coordination is to be effected or
agreement sought under the provisions of Article 9

MOD

TABLE 5-1

Technical conditions for coordination

(see Article9)

		Reference
of
Article 9

		Case

		Frequency bands
(and Region) of the service for which coordination
is sought

		Threshold/condition

		Calculation 
method

		Remarks



		No. 9.7
GSO/GSO
(cont.)

		

		10)	24.25-24.55 GHz

		i)	Bandwidths overlap; and

ii)	any network in the inter-satellite service (ISS) or MSS and any associated space operation functions with a GSO space station within an orbital arc of 8° of the nominal orbital position of a proposed network in the MSS or ISS

		

		Administration may request, pursuant to No. 9.41, to be included in requests for coordination, indicating the networks for which the value [TBD (see Note)]





Note: It is required to develop the criterion and estimation method for defining the affected satellite networks under RR No 9.41. Consequential amendments to RR No. 9.41 may also be required.

















DOC CPM15-2/146 (UAE)

APPENDIX 7 (REV.WRC‑12)

MOD

TABLE 8d     (Rev.WRC‑15)

Parameters required for the determination of coordination distance for a receiving earth station

		Receiving space
radiocommunication
service designation

		Meteorological- satellite

		Fixed-satellite

		Fixed-satellite3

		Broad-casting-satellite

		Mobile satellite

		Earth exploration-satellite4

		Earth exploration-satellite5

		Space research (deep space)

		Space research

		Fixed-satellite6

		Fixed-
satellite5

		Mobile-satellite

		Broadcasting-satellite, fixed‑satellite

		Mobile-satellite

		Radio-navigation-satellite



		

		

		

		

		

		

		

		

		

		Unmanned

		Manned

		

		

		

		

		

		



		Frequency bands (GHz)

		18.0-18.4

		18.8-19.3

		19.3-19.7

		21.4-22.0

		24.25-24.55

		25.5-27.0

		25.5-27.0

		31.8-32.3

		37.0-38.0

		37.5-40.5

		37.5-40.5

		39.5-40.5

		40.5-42.5

		43.5-47.0

		43.5-47.0



		Transmitting terrestrial service designations

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, 
radio-
navigation

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Broadcasting, fixed

		Mobile

		Mobile



		Method to be used

		§ 2.1

		§ 2.1, § 2.2

		§ 2.2

		§ 1.4.5

		§ 1.4.6

		§ 2.2

		§ 2.1

		§ 2.1, § 2.2

		§ 2.1, § 2.2

		§ 2.2

		§ 2.1

		§ 1.4.6

		§ 1.4.5, § 2.1

		§ 1.4.6

		–



		Modulation at earth station1

		N

		N

		N

		

		N

		N

		N

		N

		N

		N

		N

		N

		–

		N

		



		Earth station interference parameters and criteria

		p0 (%)

		

		0.05

		0.003

		0.01

		

		

		0.25

		0.25

		0.001

		0.1

		0.001

		0.02

		0.003

		

		

		

		



		

		n

		

		2

		2

		1

		

		

		2

		2

		1

		1

		1

		

		2

		

		

		

		



		

		p (%)

		

		0.025

		0.0015

		0.01

		

		

		0.125

		0.125

		0.001

		0.1

		0.001

		

		0.0015

		

		

		

		



		

		NL (dB)

		

		0

		0

		0

		

		

		0

		0

		0

		0

		1

		1

		

		

		

		



		

		Ms (dB)

		

		18.8

		5

		5

		

		

		11.4

		14

		1

		1

		6.8

		6

		

		

		

		



		

		W (dB)

		

		0

		0

		0

		

		

		0

		0

		0

		0

		0

		0

		

		

		

		



		Terrestrial station parameters

		E (dBW) in B2

		A

		

		–

		–

		

		

		–

		–

		–

		–

		–

		–

		–

		–

		

		



		

		

		N

		40

		40

		40

		40

		40

		42

		42

		−28

		−28

		35

		35

		35

		44

		40

		40



		

		Pt (dBW) in B

		A

		

		–

		–

		

		

		–

		–

		–

		–

		–

		–

		–

		–

		

		



		

		

		N

		−7

		−7

		−7

		−7

		−7

		−3

		−3

		−81

		−73

		−10

		−10

		−10

		−1

		−7

		−7



		

		Gx (dBi)

		

		47

		47

		47

		47

		47

		45

		45

		53

		45

		45

		45

		45

		45

		47

		47



		Reference bandwidth6

		B (Hz)

		

		107

		106

		106

		

		

		107

		107

		1

		1

		106

		106

		106

		106

		

		



		Permissible interference power

		Pr ( p) (dBW)
in B

		−115

		−140

		−137

		

		

		−120

		−116

		−216

		−217

		−140

		

		

		

		

		



		1	A: analogue modulation; N: digital modulation.

2	E is defined as the equivalent isotropically radiated power of the interfering terrestrial station in the reference bandwidth.

3	Non-geostationary mobile-satellite service feeder links.

4	Non-geostationary-satellite systems.

5	Geostationary-satellite systems.

6	Non-geostationary fixed-satellite service systems.







Editor’s Note: In the above Table, only the sixth  column is new material.  The remainder is copied from RR
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Option C1b: Band 22.65-22.95 GHz

DOC CPM15-2/146 (UAE)

ARTICLE 5

Frequency allocations

Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD

22-24.75 GHz

		Allocation to services



		Region 1

		Region 2

		Region 3



		22.55-23.1522.65	FIXED

	INTER-SATELLITE  5.338A

	MOBILE

	SPACE RESEARCH (Earth-to-space)  5.532A

	5.149



		22.5565-23.1522.95	FIXED

	INTER-SATELLITE  5.338A

	MOBILE

	MOBILE-SATELLITE (space-to-Earth) ADD 5.D110ADD 5.E110

ADD 5.F110 

	SPACE RESEARCH (Earth-to-space)  5.532A

	5.149



		22.5595-23.15	FIXED

	INTER-SATELLITE  5.338A

	MOBILE

	SPACE RESEARCH (Earth-to-space)  5.532A

	5.149





ADD

5.D110	Mobile-satellite service use is limited only to geostationary systems.

ADD

5.E110	Satellite e.i.r.p. density of the MSS in the band 22.65-22.95 GHz (space-to-Earth) shall not exceed the value of [TBD] dBW/1 MHz in the downlink direction for [TBD] per cent of the beams to protect the inter-satellite services including the use of power control to compensate the rain fade.     (WRC‑15)

ADD

5.F110	In the frequency band 22.65-22.95 GHz, in order to protect inter-satellite links between non-geostationary space stations, the e.i.r.p. of any space station in the mobile-satellite service on geostationary-satellite orbit shall not exceed the following values: 

	off-nadir angle e.i.r.p.: 0° ≤ ϕ ≤ 8.7° 46.5 dB(W/MHz) 8.7° < ϕ < 9.25° 46.5 + 62log(9.7 − ϕ) dB(W/MHz) ϕ ≥ 9.25° 25 dB(W/MHz) [including using power control to compensate the rain fade].     (WRC‑15)





ARTICLE 21

Terrestrial and space services sharing frequency bands above 1 GHz

Section V − Limits of power flux-density from space stations

MOD

TABLE  21-4  (continued)     (Rev.WRC‑1215)

		Frequency band

		Service*

		Limit in dB(W/m2) for angles
of arrival (δ) above the horizontal plane

		Reference bandwidth



		

		

		0°-5°

		5°-25°

		25°-90°

		



		19.3-19.7 GHz 


21.4-22 GHz (Regions 1 and 3)

22.55-23.55 GHz

24.45-24.75 GHz

25.25-27.5 GHz

27.500-
27.501 GHz

		Fixed-satellite
(space-to-Earth)

Broadcasting-satellite

Earth exploration-satellite (space-to-Earth)

Mobile-satellite
(space-to-Earth)

Inter-satellite

Space research
(space-to-Earth)

		−115  13A

		−115 + 0.5(δ − 5)  13A

		−105  13A

		1 MHz
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APPENDIX 5 (Rev.WRC‑12)

Identification of administrations with which coordination is to be effected or
agreement sought under the provisions of Article 9

MOD

TABLE 5-1

Technical conditions for coordination

(see Article9)

		Reference
of
Article 9

		Case

		Frequency bands
(and Region) of the service for which coordination
is sought

		Threshold/condition

		Calculation 
method

		Remarks



		No. 9.7
GSO/GSO
(cont.)

		

		10)	22.65-22.95GHz

		i)	Bandwidths overlap; and

ii)	any network in the inter-satellite service (ISS) or MSS and any associated space operation functions with a GSO space station within an orbital arc of 8° of the nominal orbital position of a proposed network in the MSS or ISS

		

		Administration may request, pursuant to No. 9.41, to be included in requests for coordination, indicating the networks for which the value [TBD (see Note)]





Note: It is required to develop the criterion and estimation method for defining the affected satellite networks under RR No 9.41. Consequential amendments to RR No. 9.41 may also be required.



APPENDIX 7 (REV.WRC‑12)

MOD

TABLE 8d     (Rev.WRC‑15)

Parameters required for the determination of coordination distance for a receiving earth station

		Receiving space
radiocommunication
service designation

		Meteorological- satellite

		Fixed-satellite

		Fixed-satellite3

		Broad-casting-satellite

		Mobile satellite

		Earth exploration-satellite4

		Earth exploration-satellite5

		Space research (deep space)

		Space research

		Fixed-satellite6

		Fixed-
satellite5

		Mobile-satellite

		Broadcasting-satellite, fixed‑satellite

		Mobile-satellite

		Radio-navigation-satellite



		

		

		

		

		

		

		

		

		

		Unmanned

		Manned

		

		

		

		

		

		



		Frequency bands (GHz)

		18.0-18.4

		18.8-19.3

		19.3-19.7

		21.4-22.0

		22.65-22.95

		25.5-27.0

		25.5-27.0

		31.8-32.3

		37.0-38.0

		37.5-40.5

		37.5-40.5

		39.5-40.5

		40.5-42.5

		43.5-47.0

		43.5-47.0



		Transmitting terrestrial service designations

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed,mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, 
radio-
navigation

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Broadcasting, fixed

		Mobile

		Mobile



		Method to be used

		§ 2.1

		§ 2.1, § 2.2

		§ 2.2

		§ 1.4.5

		§ 1.4.6

		§ 2.2

		§ 2.1

		§ 2.1, § 2.2

		§ 2.1, § 2.2

		§ 2.2

		§ 2.1

		§ 1.4.6

		§ 1.4.5, § 2.1

		§ 1.4.6

		–



		Modulation at earth station1

		N

		N

		N

		

		N

		N

		N

		N

		N

		N

		N

		N

		–

		N

		



		Earth station interference parameters and criteria

		p0 (%)

		

		0.05

		0.003

		0.01

		

		

		0.25

		0.25

		0.001

		0.1

		0.001

		0.02

		0.003

		

		

		

		



		

		n

		

		2

		2

		1

		

		

		2

		2

		1

		1

		1

		

		2

		

		

		

		



		

		p (%)

		

		0.025

		0.0015

		0.01

		

		

		0.125

		0.125

		0.001

		0.1

		0.001

		

		0.0015

		

		

		

		



		

		NL (dB)

		

		0

		0

		0

		

		

		0

		0

		0

		0

		1

		1

		

		

		

		



		

		Ms (dB)

		

		18.8

		5

		5

		

		

		11.4

		14

		1

		1

		6.8

		6

		

		

		

		



		

		W (dB)

		

		0

		0

		0

		

		

		0

		0

		0

		0

		0

		0

		

		

		

		



		Terrestrial station parameters

		E (dBW) in B2

		A

		

		–

		–

		

		

		–

		–

		–

		–

		–

		–

		–

		–

		

		



		

		

		N

		40

		40

		40

		40

		40

		42

		42

		−28

		−28

		35

		35

		35

		44

		40

		40



		

		Pt (dBW) in B

		A

		

		–

		–

		

		

		–

		–

		–

		–

		–

		–

		–

		–

		

		



		

		

		N

		−7

		−7

		−7

		−7

		−7

		−3

		−3

		−81

		−73

		−10

		−10

		−10

		−1

		−7

		−7



		

		Gx (dBi)

		

		47

		47

		47

		47

		47

		45

		45

		53

		45

		45

		45

		45

		45

		47

		47



		Reference bandwidth6

		B (Hz)

		

		107

		106

		106

		

		

		107

		107

		1

		1

		106

		106

		106

		106

		

		



		Permissible interference power

		Pr ( p) (dBW)
in B

		−115

		−140

		−137

		

		

		−120

		−116

		−216

		−217

		−140

		

		

		

		

		



		1	A: analogue modulation; N: digital modulation.

2	E is defined as the equivalent isotropically radiated power of the interfering terrestrial station in the reference bandwidth.

3	Non-geostationary mobile-satellite service feeder links.

4	Non-geostationary-satellite systems.

5	Geostationary-satellite systems.

6	Non-geostationary fixed-satellite service systems.





Editor’s Note: In the above Table, only the sixth column is new material.  The remainder is copied from RR

10



Option C2a: Band 24.25-24.55 GHz

ARTICLE 5

Frequency allocations

Section IV – Table of Frequency Allocations
(See No. 2.1)


MOD

22-24.75 GHz

		Allocation to services



		Region 1

		Region 2

		Region 3



		24.25-24.45

FIXED

MOBILE-SATELLITE (Earth-to-
	space) ADD 5.E110

		24.25-24.45

MOBILE-SATELLITE (Earth-to-
	space) ADD 5.E110

RADIONAVIGATION

		24.25-24.45

RADIONAVIGATION

FIXED

MOBILE

MOBILE-SATELLITE (Earth-to-
	space) ADD 5.E110



		24.45-24.6555

FIXED

INTER-SATELLITE

MOBILE-SATELLITE (Earth-to-
	space) ADD 5.E110

		24.45-24.6555

INTER-SATELLITE

MOBILE-SATELLITE (Earth-to-
space) ADD 5.E110

RADIONAVIGATION

		24.45-24.6555

FIXED

INTER-SATELLITE

MOBILE

MOBILE-SATELLITE (Earth-to-
	space) ADD 5.E110

RADIONAVIGATION



		

		5.533

		5.533



		24.4555-24.65

FIXED

INTER-SATELLITE

		24.4555-24.65

INTER-SATELLITE

RADIONAVIGATION

		24.4555-24.65

FIXED

INTER-SATELLITE

MOBILE

RADIONAVIGATION



		

		5.533

		5.533





ADD

5.E110	Mobile-satellite service use is limited only to geostationary systems.
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APPENDIX 5 (Rev.WRC‑12)

Identification of administrations with which coordination is to be effected or
agreement sought under the provisions of Article 9

MOD

TABLE 5-1

Technical conditions for coordination

(see Article9)

		Reference
of
Article 9

		Case

		Frequency bands
(and Region) of the service for which coordination
is sought

		Threshold/condition

		Calculation 
method

		Remarks



		No. 9.7
GSO/GSO
(cont.)

		

		10)	24.25-24.55GHz

		i)	Bandwidths overlap; and

ii)	any network in the inter-satellite service (ISS) or MSS and any associated space operation functions with a GSO space station within an orbital arc of 8° of the nominal orbital position of a proposed network in the MSS or ISS

		

		Administration may request, pursuant to No. 9.41, to be included in requests for coordination, indicating the networks for which the value [TBD (see Note)]





Note: It is required to develop the criterion and estimation method for defining the affected satellite networks under RR No 9.41. Consequential amendments to RR No. 9.41 may also be required.



APPENDIX 7 (Rev.WRC-12)

MOD

TABLE 7c    (Rev.WRC‑15)

Parameters required for the determination of coordination distance for a transmitting earth station

		Transmitting space
radiocommunication service designation

		Mobile satellite

		Fixed-
satellite

		Fixed-
satellite  2

		Fixed-
satellite  3

		Space
 research

		Earth 
exploration-satellite,
space research

		Fixed-satellite,
mobile-satellite,
radionavigation-satellite

		Fixed-
satellite  2



		Frequency bands (GHz)

		24.25-24.55

		24.65-25.25
27.0-29.5

		28.6-29.1

		29.1-29.5

		34.2-34.7

		40.0-40.5

		42.5-47
47.2-50.2
50.4-51.4

		47.2-50.2



		Receiving terrestrial 
service designations

		Fixed, mobile, radionavigation

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile, radiolocation

		Fixed, mobile

		Fixed, mobile,
radionavigation

		Fixed,
mobile



		Method to be used

		§ 2.1

		§ 2.1

		§ 2.2

		§ 2.2

		

		§ 2.1, § 2.2

		§ 2.1, § 2.2

		§ 2.2



		Modulation at terrestrial station  1

		N

		N

		N

		N

		

		N

		N

		N



		Terrestrial station interference parameters and criteria

		p0 (%)

		0.005

		0.005

		0.005

		0.005

		

		0.005

		0.005

		0.001



		

		n

		1

		1

		2

		1

		

		1

		1

		1



		

		p (%)

		0.005

		0.005

		0.0025

		0.005

		

		0.005

		0.005

		0.001



		

		NL (dB)

		0

		0

		0

		0

		

		0

		0

		0



		

		Ms (dB)

		25

		25

		25

		25

		

		25

		25

		25



		

		W (dB)

		0

		0

		0

		0

		

		0

		0

		0



		Terrestrial station parameters

		Gx (dBi)  4

		50

		50

		50

		50

		

		42

		42

		46



		

		Te(K)

		2 000

		2 000

		2 000

		2 000

		

		2 600

		2 600

		2 000



		Reference bandwidth

		B (Hz)

		106

		106

		106

		106

		

		106

		106

		106



		Permissible interference power

		Pr( p) (dBW)
in B

		−111

		−111

		−111

		−111

		

		−110

		−110

		−111



		1	A: analogue modulation; N: digital modulation.

2	Non-geostationary satellites in the fixed-satellite service.

3	Feeder links to non-geostationary-satellite systems in the mobile-satellite service.

4	Feeder losses are not included.





Editor’s Note: In the above Table, only the second column is new material.  The remainder is copied from RR

204



Option C2b: Band 25.25-25.5 GHz

ARTICLE 5

Frequency allocations

Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD

24.75-29.9 GHz

		Allocation to services



		Region 1

		Region 2

		Region 3



		25.25-25.5	FIXED

				INTER-SATELLITE  5.536

				MOBILE

				MOBILE-SATELLITE (Earth-to-space) ADD 5.F110

				Standard frequency and time signal-satellite (Earth-to-space)





ADD

5.F110	Mobile-satellite service use is limited only to geostationary systems.





APPENDIX 5 (Rev.WRC‑12)

Identification of administrations with which coordination is to be effected or
agreement sought under the provisions of Article 9

MOD

TABLE 5-1

Technical conditions for coordination

(see Article9)

		Reference
of
Article 9

		Case

		Frequency bands
(and Region) of the service for which coordination
is sought

		Threshold/condition

		Calculation 
method

		Remarks



		No. 9.7
GSO/GSO
(cont.)

		

		10)	25.25-25.5GHz

		i)	Bandwidths overlap; and

ii)	any network in the inter-satellite service (ISS) or MSS and any associated space operation functions with a GSO space station within an orbital arc of 8° of the nominal orbital position of a proposed network in the MSS or ISS

		

		Administration may request, pursuant to No. 9.41, to be included in requests for coordination, indicating the networks for which the value [TBD (see Note)]





Note: It is required to develop the criterion and estimation method for defining the affected satellite networks under RR No 9.41. Consequential amendments to RR No. 9.41 may also be required.

[bookmark: _Toc398743052]APPENDIX 7 (Rev.WRC-12)

MOD

TABLE 7c    (Rev.WRC‑15)

Parameters required for the determination of coordination distance for a transmitting earth station

		Transmitting space
radiocommunication service designation

		Fixed-
satellite

		Mobile satellite

		Fixed-
satellite  2

		Fixed-
satellite  3

		Space
 research

		Earth 
exploration-satellite,
space research

		Fixed-satellite,
mobile-satellite,
radionavigation-satellite

		Fixed-
satellite  2



		Frequency bands (GHz)

		24.65-25.25
27.0-29.5

		25.25-25.5

		28.6-29.1

		29.1-29.5

		34.2-34.7

		40.0-40.5

		42.5-47
47.2-50.2
50.4-51.4

		47.2-50.2



		Receiving terrestrial 
service designations

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile

		Fixed, mobile, radiolocation

		Fixed, mobile

		Fixed, mobile,
radionavigation

		Fixed,
mobile



		Method to be used

		§ 2.1

		§ 2.1

		§ 2.2

		§ 2.2

		

		§ 2.1, § 2.2

		§ 2.1, § 2.2

		§ 2.2



		Modulation at terrestrial station  1

		N

		N

		N

		N

		

		N

		N

		N



		Terrestrial station interference parameters and criteria

		p0 (%)

		0.005

		0.005

		0.005

		0.005

		

		0.005

		0.005

		0.001



		

		n

		1

		1

		2

		1

		

		1

		1

		1



		

		p (%)

		0.005

		0.005

		0.0025

		0.005

		

		0.005

		0.005

		0.001



		

		NL (dB)

		0

		0

		0

		0

		

		0

		0

		0



		

		Ms (dB)

		25

		25

		25

		25

		

		25

		25

		25



		

		W (dB)

		0

		0

		0

		0

		

		0

		0

		0



		Terrestrial station parameters

		Gx (dBi)  4

		50

		50

		50

		50

		

		42

		42

		46



		

		Te(K)

		2 000

		2 000

		2 000

		2 000

		

		2 600

		2 600

		2 000



		Reference bandwidth

		B (Hz)

		106

		106

		106

		106

		

		106

		106

		106



		Permissible interference power

		Pr( p) (dBW)
in B

		−111

		−111

		−111

		−111

		

		−110

		−110

		−111



		1	A: analogue modulation; N: digital modulation.

2	Non-geostationary satellites in the fixed-satellite service.

3	Feeder links to non-geostationary-satellite systems in the mobile-satellite service.

4	Feeder losses are not included.





Editor’s Note: In the above Table, only the third column is new material.  The remainder is copied from RR
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PROGRESS REPORT ABOUT AI 1.11



· APT COORDINATOR – HYUNSOO CHUNG (REP. OF KOREA)



Agenda Item 1.11  to consider a primary allocation for the Earth exploration-satellite service (Earth-to-space) in the 7-8 GHz range, in accordance with Resolution 650 (WRC-12);



1. Summary of Discussion in the APG15-4th meeting



APT members at the 4th meeting supported the results of ITU-R studies in accordance with Resolution 650 (WRC-12) and a global primary allocation to the EESS (Earth-to-space) in the band 7 190-7 250 MHz in the Table of Frequency Allocations in RR Article 5.

APT Members are also of the view that the allocated services in this band should be adequately protected from potential interference due to the possible new allocation to the Earth exploration-satellite service (Earth-to-space) and no constraints are placed on these services. 



2. Issues for Consideration at APG15-5th Meeting: 

APT members are encouraged to finalize their preferred methods (and options) based on the agreed CPM Report and approved Report ITU-R SA.[GSO EESS – SPACE – 7 GHz], and develop PACP  on WRC-15 AI1.11 in the next meeting



3. Progress Report at CPM15-2 Meeting

SWG2a (Chairman, B. Kaufman) met one time after WG2 meeting on Monday and input documentations were introduced.  There are three proposals from APT(12), USA(28), RUS(52).

More detailed discussion will be carry out based on three contributions from APT, US, RUS in Annex 1.

The meeting schedules are following that;

1) 4th session on Wednesday (Tower C1)

2) 2nd session on Thursday (Tower C1)



Please check out the doc. 12 (US) and 28 (Rus.). And if you have any difficulties or opinions, please give me your comments by E-mail (hschung@kasi.re.kr).



 






Annex 1



#12 from APT

APT propose some editorial modifications and to add the study results of PDN Report ITU-R SA.[GSO EESS-SPACE-7 GHz]to Chapter 2





#28 from USA, 

The revision is deemed necessary because of the additional analysis results made available with regard to GSO EESS systems in the WP 7B meeting in October 2014 soon after the draft CPM report was prepared. In addition, some revision with regard to the methods considered in the CPM text for AI 1.11 is also proposed to make the Methods clearer and simpler

USA propose to delete the three options in Method for the following reasons: Option 1 is no  longer applicable because the GSO EESS analysis is available in a relevant ITU-R Reports;  Option 2 and Option 3 are simplified and moved to the first para of Method A.  Similarly, the last disadvantage is deleted as a consequence of removing options 2 and 3.



#52 from Russia,

#52 from Russia, in the Russian Federation the frequency band 7 190-7 235 MHz (Earth-to-space) is allocated to the space operation service (SOS) on a primary basis subject to agreement obtained under RR No. 9.21 (see RR No. 5.459).

Taking into account the disadvantages of the existing Methods and also that a new allocation to EESS shall not limit the future usage and development of SOS systems in the frequency band 7 190‑7 235 MHz it is proposed to include additional Method D in Draft CPM Text on AI 1.11.

A new Method D - suggests to allocate the frequency band 7 190-7 250 MHz to EESS (Earth‑to‑space) subject to application of RR No. 9.21 with respect to SOS applied under RR No. 5.459. In this case SOS shall not apply No. 9.21 with respect to a new EESS.

.
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PROGRESS REPORT #2 ABOUT AI 1.11



· APT COORDINATOR – HYUNSOO CHUNG (REP. OF KOREA)



Agenda Item 1.11  to consider a primary allocation for the Earth exploration-satellite service (Earth-to-space) in the 7-8 GHz range, in accordance with Resolution 650 (WRC-12);



1. Summary of Discussion in the APG15-4th meeting



APT members at the 4th meeting supported the results of ITU-R studies in accordance with Resolution 650 (WRC-12) and a global primary allocation to the EESS (Earth-to-space) in the band 7 190-7 250 MHz in the Table of Frequency Allocations in RR Article 5.

APT Members are also of the view that the allocated services in this band should be adequately protected from potential interference due to the possible new allocation to the Earth exploration-satellite service (Earth-to-space) and no constraints are placed on these services. 



2. Issues for Consideration at APG15-5th Meeting: 

[bookmark: _GoBack]APT members are encouraged to finalize their preferred methods (and options) based on the agreed CPM Report and approved Report ITU-R SA.[GSO EESS – SPACE – 7 GHz], and develop PACP  on WRC-15 AI1.11 in the next meeting



3. Progress Report at CPM15-2 Meeting

I would like to report the progress of agenda item 1.11 with regarding to consider a primary allocation for the Earth exploration-satellite service (Earth-to-space) in the 7-8 GHz range, in accordance with Resolution 650 (WRC-12).

.

SWG2a (Chairman, B. Kaufman) met four times. CPM texts were finalized in this sub-wg level and successfully created the output document. It will be submitted to the next WG2 meeting on Friday afternoon.



There were three issues. First issue is to add a new Method D for protection SOS from Russia contribution. After long discussion in SWG and informal drafting group meeting, this issue was successfully compromised on merging new method D with original Method B and CPM texts were finalized.

Next issue is to merge three options 1, 2 and 3 on a Method A from US contribution, and this proposal was also successfully reflected.

And one more issue is related with the protection of SRS.

China has the view that Space stations in the Earth exploration-satellite service (Earth-to-space) shall not claim protection emission from the SRS in the frequency band 7 190 – 7 235 MHz.

Therefore it is needed to add some sentences for the protection of space research service in Method B.

A meeting results in SWG2a meeting are summarized in the Annex 1.

1) The proposal of APT views (document #12) is fully reflected,

2) Merging new method D with method B

3) Options 1, 2 and 3 were deleted and merged on Method A



If you have any difficulties or opinions, please give me your comments by E-mail (hschung@kasi.re.kr).


Annex 1 SWG results in Agenda Item 1.11



2/1.11/5.1 	Method A

[bookmark: _Toc269128788]This method proposes to add a global primary allocation to the EESS in the frequency band 7 190-7 250 MHz in the Table of Frequency Allocations in RR Article 5 and to include a provision with regard to this allocation for the Modification of RR footnote No. 5.460 in order to indicate that geostationary EESS systems shall not claim protection from existing and future stations of the FS and the MS, that RR No. 5.43A does not apply and that EESS usage is restricted to TT&C for spacecraft operations. For SOS, the obtaining of agreement under RR No. 9.21 (see RR No. 5.459) with regard to EESS is not applied.

Additionally, Table 7b in RR Appendix 7 is modified to include the EESS allocation, and Table 21‑3 in RR Article 21 is modified to extend the frequency range 7 190-7 235 MHz to 7 190-7 250 MHz. 

Resolution 650 (WRC-12) would be consequentially suppressed. 



2/1.11/5.2 	Method B

This method proposes to add a global primary allocation to the EESS (Earth-to-space) in the frequency band 7 190-7 250 MHz into the Table of Frequency Allocations in RR Article 5 and to include provisions with regard to this allocation under which:

–	for operation of EESS systems in the frequency band 7 190-7 235 MHz subject to obtaining agreement under RR No. 9.21 with regard to SOS which is applied in accordance with RR No. 5.459;

–	space stations in the EESS (Earth-to-space) shall not claim protection from existing and future stations in the FS and the MS in the frequency band 7 190‑7 250 MHz, and that RR No. 5.43A does not apply.

[–	space stations in the EESS (Earth-to-space) shall not claim protection from SRS earth stations in the frequency band 7 190-7 235 MHz;]

Additionally, Table 7b in RR Appendix 7 is modified to include the EESS allocation, and Table 21‑3 in RR Article 21 is modified to extend the frequency range 7 190-7 235 MHz to 7 190-7 250 MHz. 

Note: Table 21-2 in RR Article 21 is not modified with this Method B.

Resolution 650 (WRC-12) would be consequentially suppressed. 



2/1.11/5.3 	Method C 

No change in the RR Article 5 and suppression of Resolution 650 (WRC-12).

There would be no allocation to the EESS (Earth-to-space) in the frequency band 7 190-7 250 MHz. 





2/1.11/6.2 	Method B

5.B111a  One administration is of the view that Space stations in the Earth exploration-satellite service (Earth-to-space) shall not claim protection emission from the SRS in the frequency band 7 190 – 7 235 MHz. (WRC‑15)
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Date:March 24, 2015



REPORT OF THE WRC-15 AGENDA ITEM COORDINATOR



		Agenda Item No.: 7

(Issue C, D, H, I)



		Name of the Coordinator ( with Email):

Mr. Phung Nguyen Phuong (phuongpn@rfd.gov.vn)

Ms. CHENG Fenhong (chengfenhong@chinasatcom.com)

Mr. Arasteh (kavouss.arasteh@ties.itu.int)





		Issues:

7	to consider possible changes in response to Resolution 86 (Rev. Marrakesh, 2002) of the Plenipotentiary Conference: “Advance publication, coordination, notification and recording procedures for frequency assignments pertaining to satellite networks”, in accordance with Resolution 86(Rev.WRC‑07);



		APT Views:

Regarding issue D-General use of modern electronic means of communications in coordination and notification procedures, thereisAPT view on proposed modifications to the draft CPM report. For the detail, please read the inputDocument 12-E.

For other issues, there is no APT view on modifications to the draft CPM report.





		Status of the APT Views:

Regarding issue D and issue C, the APT viewwas briefly introduced in the SWG5A meeting.







		Issues to be discussed at the Coordination Meeting:



Issue C: Review or possible cancellation of the advance publication mechanism for satellite networks subject to coordination under section II of Article 9 of the Radio Regulations

Input documents from 3 administrations were introduced, and the meeting preliminary agreed to reorganize the various methods as proposed by Canada in Approach 2.Other elements will be included in the complied document and need further discussion.



For issue D, no update.



Issue H: Using one space station to bring frequency assignments at different orbital locations into use within a short period of time

Several documents were introduced. Comments were made by some administrations, especially for resolves 2) and 3) of Canadian document 87 and for retroactive action proposed by Korean in its document 119.



Issue A: Informing the Bureau of a suspension under RR No. 11.49 beyond six months

Four contributions from SC Report to CPM, from WMO, Canada and Korea have been considered 

In which, Korea propose to modify the both Option A and B of Method A1. The meeting seek clarification from Korea and discuss on the title of Option A and B and modify the description of Method A1. 



Issue B: Publication of information on bringing into use of satellite networks at the ITU website

Five contributions have been considered. 

The meeting agreed to add the text from Canada relating to the modification to RR Nos. 11.44B and 11.49 can also be considered for Appendix 30, 30A and 30B

One contribution from multi-countries propose amendments to the methods B1 and B2, by indicating that the BR shall make bringing into use and suspension information of frequency assignment to space station available immediately and as received from notifying administration.

It seems that no support from Meeting to add the text “As received” to the Methods B1 and B2.

Issue E: Failure of a satellite during the ninety-day bringing into use period

Five contributions have been considered. 

One contribution from Multi countries proposed to modify Method 5, the meeting discuss and seek clarification from multi-countries proposal. It is decided to add new method as method 6 to CPM text from Multi countries proposal. 

The meeting also discussed on possible to delete Method E1, E2, E4, E5. It is decided to keep all Methods.



Issue F: Modification to RR appendix 30B in relation to the suspension of use of a frequency assignment recorded in the MIFR

Four contributions from SC Report to CPM, from WMO, Canada and Viet Nam have been discussed the meeting decided to add Section 5/7/6 of SC Report to Chapter 5 of the draft CPM Report without change. CPM text for this issue has been approved at the Working Group 5 level



Issue G: Clarification of bringing into use information provided under RR Nos. 11.44/11.44B

The meeting received Contribution from SC Report to CPM, from WMO, Canada. The meeting decided to add Section 5/7/7 of SC Report to Chapter 5 of the draft CPM Report.







		Comments/Remarks by the Coordinator:



Attend the SWG 5Aa.i. 7 meeting and discuss the satellite procedure issues. 













		Contact:

		CHENGFenhong,  CHINA

		Email: chengfenhong@chinasatcom.com
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Date:March 24, 2015



REPORT OF THE WRC-15 AGENDA ITEM COORDINATOR





The meeting has discussed all issues. In which, Issues D, A, B, E, C, H have second pass.   



		Agenda Item No.: 7

(Issue C, D, H, I)



		Name of the Coordinator ( with Email):

Mr. Phung Nguyen Phuong (phuongpn@rfd.gov.vn)

Ms. CHENG Fenhong (chengfenhong@chinasatcom.com)

Mr. Arasteh (kavouss.arasteh@ties.itu.int)





		Issues:

7	to consider possible changes in response to Resolution 86 (Rev. Marrakesh, 2002) of the Plenipotentiary Conference: “Advance publication, coordination, notification and recording procedures for frequency assignments pertaining to satellite networks”, in accordance with Resolution 86(Rev.WRC‑07);



		APT Views:

Regarding issue D-General use of modern electronic means of communications in coordination and notification procedures, there isAPT view on proposed modifications to the draft CPM report. For the detail, please read the input Document 12-E.

For other issues, there is no APT view on modifications to the draft CPM report.





		Status of the APT Views:





		Issues to be discussed at the Coordination Meeting:



)      Issue C-Review or possible cancellation of API, the SWG5a meeting addressed adverse impact of suppression of six-month period and re-organized the methods as proposed by CAN, please see TEMP/30 for details;

2)   Issue D-General use of modern electronic means of communications, there is only one method to satisfy this issue and APT view was reflected in it, please see TEMP/27 for details.

3)   Issue H-Satellite hopping, based on input documents and further discussion in SWG5a meeting, there are six methods to satisfy this issue, two new methods are from France and Canada. Please see TEMP/29 for details.

4)   Issue I- Possible method to mitigate excessive filings, input documents were introduced and further discussion is still needed in SWG5a meeting.

Issue A: Informing the Bureau of a suspension under RR No. 11.49 beyond six months

The meeting have modified the CPM text on this issue with respect to Summary of discussion, background, describe of method, Summary of technical and operational studies and Regulatory and procedural considerations for issue A. 

Both Option of Method A2 have been modified: 

Please see TEMP/28 for details



Issue B: Publication of information on bringing into use of satellite networks at the ITU website

The SWG 5a its work on issue B.

· add the text from Canada that the modification to RR Nos. 11.44B and 11.49 can also be considered for Appendix 30, 30A and 30B

· modify the description of Method B1 and B2

· Rename Method B1 to Option A of Method B1

· Rename Method B2 to Option A of Method B2

· Include the Option B for Method B1 and B2

Please see TEMP/26 for details

Issue E: Failure of a satellite during the ninety-day bringing into use period

The meeting have modified the CPM text on this issue with respect to Summary of discussion, background, describe of method, Summary of technical and operational studies and Regulatory and procedural considerations for issue A. 

Method 6 (modification of Method 5) came from multi-countries proposed have been added.

Please see TEMP/25 for details



Issue K: Addition of a regulatory provision for the case of launch failure in article 11

The meeting discussed the Contribution from Indonesia, on Addition of a regulatory provision for the case of launch failure in article 11, and agreed that this issue is new issue K.  Informal discussion leaded by Indonesia to final the text of this issue.



Issue J: removal of the link between the date of receipt of the notification information

The meeting discussed the Contribution from Canada on removal of the link between the date of receipt of the notification information and the date of bringing into use in no. 11.44b. and agreed that this issue is new issue J.



Other issue:

The meeting discussed the Contribution from Iran on Modification of certain provisions of Article 4 of RR Appendices 30 and 30A namely replacement of tacit agreement with explicit agreement. This issue will be visit second time.

   



		Comments/Remarks by the Coordinator:



Attend the SWG 5Aa.i. 7 meeting and discuss the satellite procedure issues. 













		Contact:

		CHENGFenhong,  CHINA

		Email: chengfenhong@chinasatcom.com
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