[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #119-e	R2-2209819
E-meeting, 10th October – 19th October 2022

Agenda item:	8.9.2
Source:	vivo
Title:	Discussion on the common L2/L3 parts for U2U relaying
Document for:		Discussion & Decision
1. Introduction
According to RAN2 #119e meeting chairman notes[1], the Discovery and Relay (re)selection have been discussed with following agreements:
Agreement:
RAN2 confirm that the Scenario, Assumption and Requirement in section 5.1 of TR 38.836 apply for UE-to-UE relay support, with below clarifications:
-	For cast type on UE-to-UE communication, only unicast is considered
-	FFS if coverage and RRC state aspects need to be revisited in light of the existing U2N support.
-	RAN2 will follow SA2 decision on the discovery model including cast type.

Agreement:
gNB will not configure a Uu RSRP threshold to be used by U2U Relay or Remote UE to determine whether to transmit U2U discovery signalling.  FFS what conditions would govern transmission of the discovery signalling.
In this contribution, we will further discuss some left issues on the following topics:
- Discovery;
- Relay (re)selection;
- Authorization.
2. Discussion
2.1 U2U Relay discovery 
For Rel-18 U2U relay discovery, there are ongoing discussions for the procedure design in SA2 [2], e.g. Procedure for UE-to-UE Relay discovery with Model A, Procedure for UE-to-UE Relay discovery with Model B, UE-to-UE discovery procedure which is integrated into the unicast link establishment procedure, etc. As the RAN study has dependency on the procedure design in SA2, we should first discuss which aspects could be discussed in RAN2 in parallel with SA2 discussion. 
[bookmark: _Ref110947253]Observation 1: Discovery procedures for U2U relay are being studied by SA2.
In our understanding, the aspects that are more RAN-independent are as follows:
1. Protocol stack. 
The protocol stack for discovery message of U2U relay has been studied by RAN2 in Rel-17 SI phase, which is the same as the protocol of U2N relay that is specified in subsequent WI. So, it can be discussed whether the protocol for discovery of U2N relay can be reused in U2U relay architecture.
2. Resource configuration. 
Considering the similarity of U2U relay discovery and U2N relay discovery, the resources used for U2N relay discovery and U2U relay discovery should be similar or the same, e.g. the same dedicated discovery resource pool. On the other hand, as there are two remote UEs in U2U relay architecture, which node should determine the resource can also be discussed, as well as the resource allocation mode to be supported.
3. Other configuration used for U2U relay discovery control.
It can be discussed about e.g. some AS parameters, such as threshold configuration (used to control U2U relay discovery transmission), gNB capability indication (similar as L2/L3 U2N relay discovery indication in SIB12), SL-SRB configurations, etc. These configurations are supposed to be independent to SA2 discussion.
[bookmark: _Ref110947293]Observation 2: Independently from SA2 discussion about discovery procedure, RAN2 can discuss the following aspects for U2U relay discovery in parallel:
· Discovery protocol stack
· Resource configuration/allocation
· Resource pool configuration (e.g. dedicated pool vs. shared pool)
· Mode 1/ Mode 2 for remote UEs and U2U relay UE
· Other configuration
· Threshold configuration and associated condition to transmit U2U relay discovery message 
· [bookmark: OLE_LINK8][bookmark: OLE_LINK7]gNB capability indication (e.g. similar as L2/L3 U2N relay discovery indication in SIB12)
· SL-SRB configuration
For the bullets listed above, we think the basic principle is to take the U2N relay design as the baseline, with considering that gNB does not play a key role in U2U relay architecture. 
For discovery protocol stack, the one defined in TS 38.300 for U2N relay can be taken as the baseline for U2U relay in RAN2, as follows:
	

[bookmark: OLE_LINK6][bookmark: OLE_LINK5]Figure 16.12.3.1: Protocol Stack of Discovery Message for UE-to-Network Relay


[bookmark: _Ref110947295]Proposal 1: The Protocol Stack of Discovery Message for UE-to-Network Relay is taken as baseline for UE-to-UE relay discovery message. 
For resource configuration, it can be discussed together with the FFS in last meeting:
· FFS if coverage and RRC state aspects need to be revisited in light of the existing U2N support.
As the U2U relay discovery message is sent on PC5 between two UEs, it is not sure that whether we can simply take it as a normal PC5 message and reuse legacy sidelink mechanism for its transmission/reception, which means the TX UE’s gNB (pre)configure the transmission resource and the UE can work in both mode 1 and mode 2. For OOC and IC, as well as different RRC states, how and to what extent should be gNB be involved is still not clear. But we think the general principle is to have a common solution here. Therefore,
[bookmark: _Ref115384556]Proposal 2: RAN2 supports the scenario that U2U UEs (Source UE, Relay UE, Destination UE) can be out-of-coverage or in-coverage of any RRC states. RAN2 will strive for a common solution between different coverage/RRC states for U2U UEs.
[bookmark: _Ref115448259]Proposal 3: RAN2 to discuss whether R16/R17 resource allocation mode 1/mode 2 can be reused in U2U relay discovery/communication.

As for the dedicated resource pool introduced in Rel-17 for U2N relay discovery, we think the motivation for that dedicated pool remains the same for U2N relay discovery which considers power-efficiency, and thus the dedicated pool can also be used for U2U relay discovery. Meanwhile, we don’t see any need to further divide the dedicated pool into dedicated U2N relay discovery pool and dedicated U2U relay discovery pool, because the resource fragmentation problem should also be taken into account. Therefore, 
[bookmark: _Ref110947298]Proposal 4: The dedicated discovery resource pool introduced in Rel-17 for U2N relay discovery is used for U2U relay discovery as well.
For threshold configuration as mentioned above, it is agreed that Uu RSRP threshold is not needed anymore to control U2U discovery transmission. However, whether another threshold is needed in U2U relay is FFS.
· FFS what conditions would govern transmission of the discovery signalling.
[bookmark: _Ref110947299][bookmark: _Ref110933910]In our understanding, the Uu RSRP in U2N relay is to judge whether a UE is suitable to be a remote UE or relay UE because when the UE is too close to or far away from the gNB, it may not be qualified to serve as a remote or relay UE or would cause interferences to Uu link.
However, in U2U relay context, it may does not matter whether the two UEs are close to each other. Also, if the UEs would take some PC5 RSRP for the condition to transmit discovery, it is not clear how it would work in mode-A like discovery because the source remote UE may not have available PC5 RSRP considering the target remote UE is still undecided. 
Instead, we can leave the decision to SA2 that when a U2U relay discovery or a direct discovery should be used. For example, in solution #1 in TR 23.700-33[2]:
	[bookmark: _Toc113265807][bookmark: _Toc104479904][bookmark: _Toc101265029][bookmark: _Toc31029860][bookmark: _Toc55202125][bookmark: _Toc43388318][bookmark: _Toc31030751][bookmark: _Toc30666566][bookmark: _Toc50557142][bookmark: _Toc50130536][bookmark: _Toc43735548][bookmark: _Toc50134190][bookmark: _Toc57366138][bookmark: _Toc68086089][bookmark: _Toc57209747][bookmark: _Toc50133850][bookmark: _Toc50548820]6.1	Solution #1: UE-to-UE Relay Selection Without Relay Discovery
[bookmark: _Toc31029861][bookmark: _Toc30666567][bookmark: _Toc57366139][bookmark: _Toc113265808][bookmark: _Toc101265030][bookmark: _Toc55202126][bookmark: _Toc50548821][bookmark: _Toc57209748][bookmark: _Toc50134191][bookmark: _Toc50557143][bookmark: _Toc50133851][bookmark: _Toc104479905][bookmark: _Toc43735549][bookmark: _Toc68086090][bookmark: _Toc50130537][bookmark: _Toc43388319][bookmark: _Toc31030752]6.1.1	Description
<omitted…>
0.	UEs are authorized to use the service provided by the UE-to-UE relays. UE-to-UE relays are authorized to provide service of relaying traffic among UEs. The authorization and the parameter provisioning can use solutions for KI#5. The authorization can be done when UEs/relays are registered to the network. Security related parameters may be provisioned so that a UE and a relay can verify the authorization with each other if needed.
1.	UE-1 wants to establish unicast communication with UE-2 and the communication can be either through direct link with UE-2 or via a UE-to-UE relay. Then UE-1 broadcasts Direct Communication Request with relay_indication enabled. The message will be received by relay-1, relay-2. The message may also be received by UE-2 if it is in the proximity of UE-1. UE-1 includes source UE info, target UE info, Application ID, as well as Relay Service Code if there is any. If UE-1 does not want relay to be involved in the communication, then it will made relay_indication disabled.


For U2U relay UE, it may just need to respond to remote UE’s discovery with available PC5-RSRP, and whether the PC5 RSRP is needed as condition to govern transmission of discovery can be FFS.
[bookmark: _Ref115384597]Observation 3: There may not be available PC5 RSRP results on direct link between source remote UE and non-decided target remote UE.
[bookmark: _Ref115384562]Proposal 5: No PC5 RSRP threshold is used to control the U2U relay discovery message transmission by remote UE. Whether to transmit U2U discovery or direct discovery by source remote UE to communicate with target remote UE, can be left to upper layer indication and details are up to SA2.  FFS U2U relay UE.
For gNB capability, the key point is whether the U2U relay procedure should be controlled by gNB. After all, the U2U relay transmission is among the source remote UE, U2U relay UE and target remote UE, while the gNB only serve to provide resources for some hops. In our understanding, on one hand, gNB can just take the U2U relay discovery message as other sidelink messages and control it by providing/not providing related resources. On the other hand, we also think it is simple to introduce similar indication in SIB for gNB support of U2U relay. Therefore,
[bookmark: _Ref110947300]Proposal 6: RAN2 to discuss whether the indication is needed for whether the gNB is capable of U2U relay discovery (similar as L2/L3 U2N relay discovery indication in SIB12).
For SL-SRB, we think the SL-SRB4 could be simply reused and extended to cover the U2U relay discovery message. After that, all discovery messages, including non-relay discovery and U2N/U2U relay discovery, could share a same SL-SRB and the configuration can be least complicated.
[bookmark: _Ref110947301]Proposal 7: SL-SRB4 is reused for U2U relay discovery message transmission.
2.2 U2U Relay (re)selection
For Relay selection, in U2N relay, the U2N Remote UE performs U2N Relay selection as follows错误!未找到引用源。:
	The U2N Remote UE performs radio measurements at PC5 interface and uses them for U2N Relay selection and reselection along with higher layer criteria, as specified in TS 23.304 [48]. When there is no unicast PC5 connection between the U2N Relay UE and the U2N Remote UE, the U2N Remote UE uses SD-RSRP measurements to evaluate whether PC5 link quality towards a U2N Relay UE satisfies relay selection criterion.


In U2U relay, we think the same principle can be taken as baseline, i.e. PC5 RSRP (SL-RSRP or SD-RSRP) is used for U2U relay (re)selection. The only difference is that as there are now more than one hops for U2U relay communication, PC5 RSRP on all hops should be considered. How to consider the PC5 RSRP for all hops at the same time could be FFS.
[bookmark: _Ref111022415][bookmark: _Ref111031747]Proposal 8: PC5 signal strengths for all hops should be considered to select a U2U relay UE, i.e. only when the PC5 signal strengths for all hops are higher than a configured signal strength threshold, a U2U Relay UE can be selected as the candidate U2U relay UE.
After selecting a U2U relay UE, we think the general principle for U2N relay can be reused here in U2U relay that when PC5 signal strength of current Relay UE is below a (pre)configured signal strength threshold, the relay reselection is triggered. Similarly, the PC5 RLF and upper layer indication which we introduced in U2N relay (re)selection are also straightforward method and can be reused in U2U relay (re)selection.
[bookmark: _Ref110947381][bookmark: _Ref115384622]Proposal 9: The relay reselection is triggered by source U2U remote UE when one of the following conditions is met:
· The PC5 signal strength of the current U2U relay UE is below a (pre)configured signal strength threshold.
· U2U Remote UE detects PC5 RLF on its own hop, or is notified by the U2U relay UE about PC5 RLF on the other hop.
· When upper layers trigger PC5 link release.
There are some other topics on relay (re)selection which needs to be considered, e.g. as now there are two remote UEs, which one should trigger this relay (re)selection, and whether the PC5 signal strength on different hops is considered by one remote UE alone or by different remote UEs respectively, etc. However, these kinds of discussions have more dependency on the relay (re)selection procedure designed in SA2, so we think they can be discussed later in RAN2 once SA2 conclude the general procedures for U2U relay (re)selection.
[bookmark: _Ref110947382]Proposal 10: Other U2U relay (re)selection aspects (e.g. which UE to trigger, how the PC5 RSRP on all hops to be considered) should wait for SA2 progress.
2.3 Authorization
In SA2 LS to RAN2/RAN3[3], the four kinds of authorization information were discussed and SA2 would like RAN2/RAN3 to answer whether they are needed:
1)	whether the UE is authorized to act as a 5G ProSe Layer-2 UE-to-UE Relay;
2)	whether the UE is authorized to act as a 5G ProSe Layer-3 UE-to-UE Relay;
3)	whether the UE is authorized to act as a 5G ProSe Layer-2 U2U UE;
4)	whether the UE is authorized to act as a 5G ProSe Layer-3 U2U UE.
The reason to ask RAN2 is clearly stated in the LS that:
· Because how NG-RAN operation is performed to support UE-to-UE Relay operation, e.g. applying the network scheduled operation mode is within RAN2 remit
As this is depending on the discussion of Proposal 2 and Proposal 3, it can be postponed until we have clear agreement on whether/how the network can schedule the UEs for U2U relay operation. On the other hand, in our understanding, we can also conclude that L3 U2U relay authorization is not needed to make a progress, because we think the L3 U2U UEs are the same as normal sidelink UEs in the perspective of communication procedure, despite some of them are serving as remote UE and others are relay UEs. Therefore we propose:
[bookmark: _Ref115384640]Proposal 11: From RAN2’s point of view, the authorization information regarding whether the UE is authorized to act as a 5G ProSe Layer-3 UE-to-UE Relay or Layer-3 U2U UE, is not needed in "5G ProSe authorised" information. FFS for Layer-2 UE-to-UE relay and Layer-2 U2U UE.
3. Conclusion
[bookmark: _Hlk110351495]In this contribution, we discussed objective-1 according to the WID of NR sidelink relay enhancements, including common part for L2/L3 (discovery and relay (re-)selection).
We have the following observations and proposals: 
For discovery
Observation 1: Discovery procedures for U2U relay are being studied by SA2.
Observation 2: Independently from SA2 discussion about discovery procedure, RAN2 can discuss the following aspects for U2U relay discovery in parallel:
Observation 3: There may not be available PC5 RSRP results on direct link between source remote UE and non-decided target remote UE.
Proposal 1: The Protocol Stack of Discovery Message for UE-to-Network Relay is taken as baseline for UE-to-UE relay discovery message.
Proposal 2: RAN2 supports the scenario that U2U UEs (Source UE, Relay UE, Destination UE) can be out-of-coverage or in-coverage of any RRC states. RAN2 will strive for a common solution between different coverage/RRC states for U2U UEs.
Proposal 3: RAN2 to discuss whether R16/R17 resource allocation mode 1/mode 2 can be reused in U2U relay discovery/communication.
Proposal 4: The dedicated discovery resource pool introduced in Rel-17 for U2N relay discovery is used for U2U relay discovery as well.
Proposal 5: No PC5 RSRP threshold is used to control the U2U relay discovery message transmission by remote UE. Whether to transmit U2U discovery or direct discovery by source remote UE to communicate with target remote UE, can be left to upper layer indication and details are up to SA2.  FFS U2U relay UE.
Proposal 6: RAN2 to discuss whether the indication is needed for whether the gNB is capable of U2U relay discovery (similar as L2/L3 U2N relay discovery indication in SIB12).
Proposal 7: SL-SRB4 is reused for U2U relay discovery message transmission.
For relay (re)selection
Proposal 8: PC5 signal strengths for all hops should be considered to select a U2U relay UE, i.e. only when the PC5 signal strengths for all hops are higher than a configured signal strength threshold, a U2U Relay UE can be selected as the candidate U2U relay UE.
Proposal 9: The relay reselection is triggered by source U2U remote UE when one of the following conditions is met:
· The PC5 signal strength of the current U2U relay UE is below a (pre)configured signal strength threshold.
· U2U Remote UE detects PC5 RLF on its own hop, or is notified by the U2U relay UE about PC5 RLF on the other hop.
· When upper layers trigger PC5 link release.
Proposal 10: Other U2U relay (re)selection aspects (e.g. which UE to trigger, how the PC5 RSRP on all hops to be considered) should wait for SA2 progress.
For authorization
Proposal 11: From RAN2’s point of view, the authorization information regarding whether the UE is authorized to act as a 5G ProSe Layer-3 UE-to-UE Relay or Layer-3 U2U UE, is not needed in "5G ProSe authorised" information. FFS for Layer-2 UE-to-UE relay and Layer-2 U2U UE.
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