

Page 4

3GPP SA WG2 Meeting #152-e	S2-2206855
Electronic meeting, 17-26 August 2022            	
Source:	Interdigital
Title:	KI #1: conclusion for UE-to-UE Relay 
Document for:	Approval
Agenda Item:	9.26
Work Item / Release:	FS_5G_ProSe_Ph2 / Rel-18
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Discussion
[bookmark: _Hlk23857432][bookmark: _Hlk35194637]This paper discusses some issues about U2U Relay and proposes conclusions on U2U Relay, based on evaluations in S2-2206853.
It is proposed following principles first.
· First, it is proposed to adopt the interim conclusion on U2U Relay captured in subclause 8.4 TR23.752 when there are no contending solutions are captured. But, when there are updated solutions from Rel-17, it is evaluated and concluded again.
· Second, as the goal of U2U Relay is to extend coverage of PC5 communications, the functionality supported in direct PC5 communication between two UEs should be supported with U2U Relay as much as possible.
· Third, if there are common part in Layer2 Relay and Layer3 Relay, e.g. Relay Discovery and Selection, common solutions should be concluded with minimized difference.
Observation and Proposal
1. For U2U Relay discovery and selection 
· As interim conclusions, it is proposed to support Model A discovery, Model B discovery, and Integrated PC5 unicast link establishment procedure.
· For Model A, in addition to the interim conclusion, solution #10 and others propose that Relay UE manages list of target User Info. Solution#34 proposes that relay UE forwards announcement message. Solution #10 and others require management procedure between U2U Relay and Remote UEs for up-to-date list of target UEs, while solution#34 does not require such a management. Therefore, sol#34 is preferred as baseline.
· For Model B, there are several solutions are proposed and they are different at which entity make relay selection. It is discussed in detail in bullet 2.
· For discovery integrated into PC5 unicast link establishment procedure, both solution#1 and solution#13 support integrated Discovery. Solution#13 additionally supports a compatible direct-indirect link establishment. The procedure from both solutions is aligned and both solutions have dependencies on RAN2. It is thus proposed to adopt solution#13 as the baseline for normative work.
2. Relay selection at discovery.
· There was no separate conclusion on this in Rel-17.
· For model A, announcing UE is target UE and monitoring UE may receive message directly and indirectly. If direct announcement message come from announcing UE, monitoring UE will choose it and process it. When there are only relayed announcement messages, it may select best message based on some criteria e.g. first received message, best SINR, or other in some time window, and it may depend on UE’s implementation. In conclusion, for Model A discovery, the source UE (monitoring UE) selects the Relay.
· For model B, discoverer UE may receive multiple response message directly and indirectly. If direct response message comes from discoveree UE, discoverer UE will choose it and process it. When there are only relayed response messages, it may select best message based on some criteria e.g. first received message, best SINR, or other in some time window, and it may depend on UE’s implementation.
· For model B, discoveree UE may receive multiple solicitation message directly and indirectly. If direct solicitation message come from discoverer UE, discoveree UE will choose it and process it. When there are only relayed solicitation messages, it may select best message based on some criteria e.g. first received message, best SINR, or other in some time window, and it may depends on UE’s implementation.
· Some implementations may allow discoveree UE responds to every received message or responds to several received message above certain threshold, and it may depend on UE’s implementation.
· In conclusion, for Model B discovery, the target UE (discoveree UE) may select the Relay or multiple Relays. When multiple Relays are selected, the source UE (discoverer UE) does the final Relay selection.
· Therefore, sol#30 is preferred as baseline.
· For integrated PC5 unicast link establishment procedure, target UE selects relay with same relay selection mechanism for model B discovery, i.e. target UE may receive a direct DCR message and/or multiple indirect DCR messages. When DCR messages are received, target UE may select the best message based on some criteria e.g. first received message, best SINR, or other in some time window, and it may depend on UE’s implementation. In conclusion, for integrated discovery, the target UE selects the Relay.
· As above mentioned, relay selection at target UE and source UE can be done similarly. And a PC5 supporting UE can be a target UE or source UE based on different use case.
· And for PC5 signalling message overhead calculation, in model B, the mechanism with target UE’s relay selection requires less PC5 messages exchange.
3. Relay re-selection 
· There is no contending solution from Interim conclusion, therefore the negotiated UE-to-UE Relay reselection in Sol#7 and the Relay selection in Sol#1 can be used under different conditions. Both Sol#7 and Sol#1 can be taken as baseline.
4. QoS
· There is no contending solution from Interim conclusion, therefore it is proposed to confirm the solution #4 as baseline.
5. Unicast mode PC5 link establishment
· According to clause 5.8.2.4 in TS23.304, identifiers for unicast mode 5G ProSe direct communication, destination L2 ID may be discovered during establishment PC5 unicast link, or known to the UE via prior communication, or from discovery process.
· According to clause 6.4.3.1 in TS23.304, UE may send DCR with or without target User Info based on ProSe application layer providing the target User Info to the ProSe layer or not.
· Therefore, those different cases of DCR message sent by source UE to U2U Relay shall be supported.
· All solutions propose that a PC5 connection between source UE and relay and between target UE and relay shall be established before end-to-end PC5 connection setup completes.
· Which entity (source/target/Relay) triggers the establishment of the PC5 connection between source UE and Relay and target UE and Relay needs to be concluded.
· The source UE triggers E2E PC5 connection establishment by sending a DCR message. But, how Relay UE may decide to perform PC5 connection with potential target UE is not clear until it receives DCR message from source UE.
· When the U2U Relay receives the DCR message including the target User Info, it may trigger the PC5 connection establishment, between the Relay and the target UE, when there is no such PC5 connection available.
· However, when U2U Relay receives a DCR message without target User Info, (as it is already available operation in Rel-17, it shall be supported also), Relay UE cannot trigger the PC5 connection establishment with unidentified target UE. Therefore, the target UE triggers the PC5 connection establishment with Relay UE.
· Consequently, to have a single procedure working in all cases, for PC5 link establishment between the Relay UE and target UE, it is preferred that the target UE triggers the PC5 connection establishment.

Proposal
It is proposed to include the following changes in TR 23.700-33.
* * * Start of change * * * 
[bookmark: _Toc310438366][bookmark: _Toc324232216][bookmark: _Toc326248735][bookmark: _Toc22286592][bookmark: _Toc23317653][bookmark: _Toc97106882][bookmark: _Toc101265203][bookmark: _Toc104480182][bookmark: _Toc509873782][bookmark: _Toc509905232][bookmark: _Toc22286589][bookmark: _Toc250980595][bookmark: _Toc326037266][bookmark: _Toc22286591][bookmark: _Toc23317652][bookmark: _Toc97106881][bookmark: _Toc101265202]8	Conclusions
Editor's note: This clause will list conclusions that have been agreed during the course of the study item activities.
8.1	Key Issue #1: Support of UE-to-UE Relay
For Key Issue #1 (Support of UE-to-UE Relay):
- For U2U Relay discovery and selection, discovery Models A/B and discovery Integrated into PC5 unicast link establishment procedure are supported. 
- For Model A, Relay UE forwards announcement message. Sol#34 is taken as baseline for normative work.
- For Model B, the support of Discovery procedure without the target user info being specified in the Solicitation message (service oriented) is supported. Sol#30 is taken as the baseline for normative work.
- For discovery Integrated into PC5 unicast link establishment procedure, Sol#13 is taken as the baseline for normative work.
- For Relay re-selection: 
- The negotiated UE-to-UE Relay reselection in Sol#7 and the Relay selection in Sol#1 can be used under different conditions. Both Sol#7 and Sol#1 can be taken as baseline for normative work.
- For QoS handling:
- Sol#4 is taken as baseline for normative work.
- For unicast mode PC5 link establishment:
· According to clause 5.8.2.4 in TS23.304, identifiers for unicast mode 5G ProSe direct communication, destination L2 ID may be discovered during establishment PC5 unicast link, or known to the UE via prior communication, or from discovery process.
· A source UE may send a DCR message with or without target User Info.
· A PC5 unicast connection between source UE and Relay and between target UE and Relay shall be established before end-to-end PC5 connection setup completes.
· When and end-to-end PC5 unicast link establishment is triggered, the source UE triggers the PC5 unicast link establishment with the selected Relay (if not such PC5 link already exists) and the target UE triggers the PC5 unicast connection establishment with the selected Relay UE (if not such PC5 link already exists).
* * * End of change * * * 

