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IEEE 802.16m Relay Ad Hoc Group – Final Report
Rakesh Taori and Peiying Zhu
Relay Ad Hoc Group Chairs
1 Scope
During TGm session#55, hosted in Macau, the Relay Ad Hoc Group was reconstituted. Its scope was defined as follows (Quoted below from Session #55 Minutes 802.16m-08_022)
Motion: to constitute a relay ad hoc with the following scope:

1. · Handle relay-related architecture contributions and comments that were deferred

2. · To recommend a specific relay network and protocol architecture to TGm

3. · Handle relay-related frame structure contributions and comments

2  Objectives
The 3 bullets of the scope outlined above also serve as the objectives of this ad hoc group.

3  Executive Summary

· Conducted discussions by e-mail and 6 hours of face-to-face discussions (Tue AM, Wed – 2 hour extra session) during the (July) session.

· Network Architecture: Circulated 3 discussion drafts. All open issues resolved. Prepared AHG recommendations for TGm.

· Protocol Architecture: 3 discussion drafts circulated. All open issues resolved. Pepared AHG recommendations for TGm
· Frame Structure: Two discussion drafts circulated. Narrowed down to 2 options for Relay Frame Structure. Need discussion for further narrowing down to a single frame structure. . Prepared clarification points for each option.
4 Summary of Activities
The Ad Hoc group chairs conducted discussions on the three topics mentioned above using three separate discussion documents, i.e. one discussion draft each for Network Architecture, Protocol Architecture and Frame Structure. The idea was to identify areas where consensus can be built through discussions within the Ad Hoc Group and outline potential options so that the face-to-face time allocated during Session #56 could be utilized for finalizing the recommendations. 
Below is a short summary, in a chronological order, how the discussions were conducted: 

1. On 5/26/2008, the chairs attached a document [1] that listed the relay-related comments and contributions (from the previous sessions) which will be considered for drawing up the AHG recommendations on the network and protocol architecture. It included those comments from the SDD commentary databases (08/009r3.cmt and 08/018r2.cmt) that were deferred to the relay AHG. It excluded those comments/contributions that were already handled (accepted, accepted modified, or rejected) in TGm. Authors were requested to look at the list and inform the chairs by 5/29/2008 of any missing comment/contribution that needed to be considered in the relay ad hoc group.

2. The ad hoc group chairs provided the first discussion draft for Network Architecture [2] on 6/3/2008. The first discussion draft was first sent out as an attachment to the e-mail and later uploaded in an adequate format [3] to the TGm member upload facility at http://dot16.org/memberupload (TGm_Relay). Members were encouraged to express their views and to suggest changes to the proposed draft through discussions on the 802.16m Google group email reflector no later than 6/11/2008. 

3. On 6/5/2008, the chairs attached a document [4] that listed the frame structure comments and contributions (from the previous sessions) which will be considered for drawing up the AHG recommendations on the frame structure. Authors were requested to look at the list and inform the chairs by 6/10/2008 of any missing comment/contribution that needs to be considered in the relay ad hoc group.
4. The ad hoc group chairs provided the first discussion draft for Protocol Architecture [5] on 6/10/2008. The first protocol architecture discussion draft was first sent out as an attachment to the e-mail and later uploaded in an adequate format [6] to the TGm member upload facility mentioned above. Members were encouraged to express their views and to suggest changes to the proposed draft through discussions on the 802.16m Google group email reflector no later than 6/18/2008
5. The second discussion draft (C80216m-Relay-08_004r1.pdf) on Network Architecture [7] was prepared by the chairs and circulated (uploaded to the Relay AHG upload area) on 6/19/2008. This second draft was updated based on the comments received from the members where proposed text from contributions was merged by Rapporteur Group chairs wherever consensus was observed. Where there was no consensus, options were identified. To converge, comments were limited only to the changes made from Draft 1 to Draft 2. Review instructions were embedded in Draft 2. Members were requested to review the second draft and post the comments no later than 6/30/2008. 
6. The ad hoc group chairs provided the first discussion draft for 16m relay Frame Structure  [8] on 6/19/2008. Based on the inputs received the chairs decided to focus on the discussion on in-band relaying in TDD mode first. Members were requested to review the first draft on frame structure and post the comments/contributions no later than 6/27/2008.

7. The chairs prepared an uploaded the second discussion draft (C80216m-Relay-08_014r2.doc) on Protocol Architecture [9] on 7/2/2008. This second draft was updated based on the comments received from the members where proposed text from contributions was merged by Rapporteur Group chairs. To converge, comments were limited only to the changes made from Draft 1 to Draft 2. Review instructions were embedded in Draft 2. Members were requested to review the second draft and post the comments no later than 7/5/2008.
8. The chairs prepared an uploaded the third discussion draft (C80216m-Relay-08_004r3.doc) on Network Architecture [10] on 7/3/2008. This third draft was updated based on the comments received from the members on the second draft. To converge, comments were limited only to the changes made from Draft 2 to Draft 3. Review instructions were embedded in Draft 2. Members were requested to review the second draft and post the comments no later than 7/11/2008. 
9. The second discussion draft (C80216m-Relay-08_005r1.pdf) on Frame Structure [11] was prepared by the chairs and circulated (uploaded to the Relay AHG upload area) on 7/7/2008. Members were requested to review the second draft and post the comments no later than 7/11/2008
10. The chairs prepared an uploaded the third discussion draft (C80216m-Relay-08_014r2.doc) on Protocol Architecture [12] on 7/13/2008. This third draft was updated based on the comments received from the members on the second draft. No deadline was set for review comments due to limited remaining time.
11. During the July meeting, the AHG met on 7/15/2008 and discussed the three documents. For the Network architecture, the following decisions were made: 
a. Finalized the recommendation for network architecture. 
b. Discussed the functional blocks that should be adoted in the protocol architecture. Some definitions could not be agreed upon. A harmonization committee was set up to finalize the definitions and report back by Wed noon. Objections to be raised by Thursday 10 AM.
c. Prepared recommendations for Comments #6, 7, 8, and 110

12. During the July meeting, another AHG meeting was held on 7/16/2008 and discussed the Frame Structure
a. Discussed the three remaining choices.
b. Created a list of issues for each option
i. Following aspects need further clarification for Option 1:
1. Time aligned Preamble/Broadcasting 

2. How to address changing DL/UL traffic ratio

3. Limits 3-hop cooperative diversity

4. How do you support MBS

5. Latency

6. Interference

7. Subchannelization scheme.
ii. Following aspects need further clarification for Option 2
1. How would you do distributed scheduling

2. Control signaling

3. How would you do Power control

4. Need to investigate Interference DL to UL

5. Latency

6. Subchannelization scheme (DL/UL compatible)

7. Synchronization
iii. Following aspects need further clarification for Option 4
1. Interference

2. Tighter Scheduling between BSs

3. How would coperative diversity be done?

4. MBS transmission

5. Aligned Preamble/Broadcast

6. Synchronizations

7. UL/DL symbol structure compatibility.
c. A straw poll was conducted on the three options. (Anyone was allowed to vote)
i. Option 1: 16
ii. Option 2: 32
iii. Option 4: 11
d. Merged the two frame structure options (i.e. Option 2 and Option 4) related to the bi-directional zones
e. Decided to proceed with two options which would be narrowed down to a single option after further investigations.
f. Issues with each option were also summarized.
13. Using e-mail reflectors, the group finalized the remaining definitions on the protocol architecture.
a. The harmonized definitions were included in the document for the protocol architectire
14. The following documents were uploaded to the TGm server for consideration by TGm.
a. for Network Architecture: C80216m-08_876.doc

b. for Protocol Architecture: C80216m-08_877.doc

c. for frame structure: C80216m-08_875.doc
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