3GPP TSG RAN WG2 Meeting #121bise                                                      R2-2302701
Online meeting, April 17th – 26th 2023          
Agenda item:		7.9.2
Source:			Intel Corporation
Title:		Discussion on L2 UE-to-UE relaying aspects
Document for:	 	Discussion
1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]During the last meeting, the remaining details of common L2/L3 discovery and relay (re)selection and some of the L2 U2U relaying control plane aspects were discussed. Some of the resulting agreements are provided below for reference. In this contribution, we aim to discuss these open aspects and provide our view.  
FFS if multiplexing of different destinations in the same RLC channel is supported.
An ID mappable to the destination remote UE is needed in the first hop (Tx remote UE to relay), at least in case multiplexing of different destinations in the same RLC channel is supported.
An ID mappable to the source remote UE is needed in the second hop (relay to Rx remote UE).
[bookmark: _Hlk131599824]FFS if the IDs are different (e.g., source and destination UE IDs) or common (e.g., a local ID for the pair).
FFS whether both UE IDs are included in the header or the relay UE does a mapping.

1. Discussion
Open aspects from last meeting
In L2 U2U relaying, we already agreed that the SRAP layer in both the hops carry BEARER ID information of end-to-end SL RB to enable N:1 mapping between multiple Remote UE SL radio bearers and one PC5 RLC channel as per below. 
RAN2 confirms Remote UE E2E Radio Bearer ID should be included in the adaptation layer in first and second PC5 hop.
 
RAN2 confirms Remote UE determines the egress RLC channel based on the mapping from the E2E bearer ID to egress RLC channel, for a particular target Remote UE.

Since the same source Remote UE could communicate with multiple destination Remote UEs, these SL bearers could terminate at different destinations. SA2 has updated TS 23.304 for L3 UE-to-UE relay as per the following in that the same PC5 link between the source UE and U2U relay can be used for communication with different destination UEs:

In the case of one source 5G ProSe Layer-3 End UE communicates with multiple target 5G ProSe Layer-3 End UEs, the PC5 link between the source 5G ProSe Layer-3 End UE and the 5G ProSe Layer-3 UE-to-UE Relay can be shared for multiple target 5G ProSe Layer-3 End UEs per RSC while the PC5 links may be established individually between the 5G ProSe Layer-3 UE-to-UE Relay and target 5G ProSe Layer-3 End UEs per RSC. For the shared PC5 link, the Layer-2 link modification procedure can be used.
In the case of multiple source 5G ProSe Layer-3 End UEs communicate with one target 5G ProSe Layer-3 End UE, the PC5 link between the 5G ProSe Layer-3 UE-to-UE Relay and the target 5G ProSe Layer-3 End UE can be shared per RSC while the PC5 links may be established individually between the source 5G ProSe Layer-3 End UEs and the 5G ProSe Layer-3 UE-to-UE Relay per RSC. For the shared PC5 link, the Layer-2 link modification procedure can be used.
Considering the above and assuming that the same principle applies for L2 U2U relaying, the same RLC channel at the relay UE could carry data multiplexed for different destinations. Therefore, the destination remote UE ID information to map traffic from the source remote UE towards different destination remote UEs should be included within the SRAP header. 
[bookmark: _Toc110962505][bookmark: _Toc110962510][bookmark: _Toc110962524][bookmark: _Toc110962565][bookmark: _Toc110966589][bookmark: _Toc110966849][bookmark: _Toc110967584][bookmark: _Toc110967684]L2-based UE-to-UE relaying could follow the same principle as L3 U2U relaying of utilizing the same PC5 link between source remote UE and U2U relay for communication terminating at different destination remote UEs. 
Agree to support multiplexing of different destinations in the same RLC channel. Revisit the agreement if SA2 does not update TS23.304 for Layer-2 U2U relaying (consistent with L3 U2U relaying update).
Proposal 1.1. Agree that destination remote UE ID is included within the SRAP header for support of L2 U2U relaying. 
We already agreed that an ID mappable to the source Remote UE is needed in the second hop and the following are the corresponding open aspects:
An ID mappable to the source remote UE is needed in the second hop (relay to Rx remote UE).
FFS if the IDs are different (e.g., source and destination UE IDs) or common (e.g., a local ID for the pair).
FFS whether both UE IDs are included in the header or the relay UE does a mapping.

As shown above, two options are being considered for inclusion in the SRAP header: 
· Option 1) independent (local) ID for source and destination UEs
· Option 2) common local ID for the source-destination UE pair. 
Assuming that the common local ID for the pair is to be assigned by the Relay UE, we think that option 2 will cause more signalling overhead and implementation complexity at the Relay UE due to maintaining of the mapping information.  Option 1 is more aligned with U2N relaying where the local ID corresponding to the Remote UE is included in the SRAP header. We can follow the same principle by defining the local IDs of both the source and destination Remote UEs and including in the U2U relaying SRAP header. Option 1 is also more future-proof considering multiple hops. It is worth noting that the WID objective indicates to take forward compatibility into account for supporting more than one hop. 
Both source UE ID and destination UE ID are included in the SRAP header for U2U relaying.
Proposal 1.2. The L2 U2U relay UE does not do any mapping based on the UE IDs in the SRAP header. 
Local UE ID assignment
In U2N relaying, the local UE ID used by the remote UE is assigned by the network during the first configuration procedure. If we want to minimize gNB involvement for U2U relaying, we can either use the layer-2 ID as it is which could cause more overhead [16-bit or 8-bit], or apply a shorter local UE ID chosen by one of the UEs. The local UE ID for both the source and destination remote UEs can be assigned by the relay UE following the PC5 connection establishment procedure. To be consistent with U2N relaying concept, we think that an 8-bit local ID can be considered for U2U relaying as well. Given that the relay UE is aware of both the remote UEs via individual PC5 unicast links before the end-to-end PC5 unicast link is setup, it is possible for the relay UE to assign the local UE IDs to both the remote UEs.
U2U relay UE assigns the 8-bit local UE ID for source remote UE and target remote UE involved in UE-to-UE relaying. 
Connection establishment procedure
An example L2 U22U relaying framework from TS 23.304 is shown below as per Figure 1. Further signalling flows for the cases of integrated discovery and PC5 establishment procedure as well as L2 U2U relay reselection from SA2 specification are shown in annex. The PC5 unicast link establishment follows Rel.16 V2X principle and each of the UEs can be in any RRC/coverage state. 
The U2U relaying related PC5 connection establishment procedures are in SA2 realm and no RAN2 impact is expected. After the PC5 connection establishment, upon upper layer indication, PC5 RRC procedures can be performed to configure the SL data radio bearers. 
1. Upon upper layer indication after establishment of end-to-end connection for unicast communication, sidelink RRC procedures become applicable to enable data relaying. 


Figure 1. L2 UE-to-UE relaying framework – example (TS 23.304)
SL RB configuration 
In U2N relaying, much of the configuration for mapping the end-to-end Uu radio bearer onto PC5 RLC channel and Uu RLC channel is taken care by the gNB on behalf of the remote UE. The gNB is also responsible for path switching using measurement report and aids in relay (re)selection in some scenarios. In U2U relaying, to minimize gNB involvement, the UEs select the relay themselves and establish per-hop PC5 unicast link and thereafter the end-to-end PC5 unicast link. We think that the source remote UE initiating the relay communication and performing relay selection (i.e. the TX UE) will further initiate the RRCReconfigurationSidelink to set up the corresponding end-to-end radio bearers. While the first link can be initiated by the source remote UE, we need to discuss whether the relay UE or the target remote UE initiates the second link establishment and which node performs relay selection/reselection decision. 
The first PC5 unicast link towards the U2U relay UE is initiated by the source remote UE while the second PC5 unicast link can be initiated by the relay UE in general or by the target remote UE while doing integrated discovery and connection establishment scenario. 
The end-to-end PC5 unicast link and thereby the PC5 RRC configuration is initiated by the TX UE or the source remote UE initiating the overall U2U relay communication. 
Once the U2U relay UE decides to forward the received discovery/request message from the source remote UE, it is thereafter up to the destination remote UE to make the final relay reselection decision as showcased in the figures in SA2 TS (annex) and send the PC5-S Link Accept message. 
QoS aspects
For QoS handling, the source remote UE and the destination remote UE need to negotiate the end-to-end QoS for traffic transmission over the two links. SA2 has the following note in TS 23.304.
“
Editor's note:	It is FFS whether and how to perform QoS enforcement for first hop PC5 interface (between the source 5G ProSe Layer-2 End UE and 5G ProSe Layer-2 UE-to-UE Relay) and second hop PC5 interface (between the 5G ProSe Layer-2 UE-to-UE Relay and the target 5G ProSe Layer-2 End UE).
“
Considering this, it is not clear whether the QoS split need to be handled using PC5 RRC messages or PC5-S messages. The contribution summary document during last meeting summarized about how the split has to be performed per direction (source remote UE to target remote UE as well as target remote UE to source remote UE) and which node between source remote UE and relay UE is responsible for performing the split. We prefer to wait until SA2 progress to decide on these aspects. 
Wait for SA2 progress before discussing end-to-end QoS handling for U2U relaying.
1. Conclusion
In this contribution we discuss U2U relaying open aspects and make the following observation and proposals:
1. Upon upper layer indication after establishment of end-to-end connection for unicast communication, sidelink RRC procedures become applicable to enable data relaying. 
1. Agree to support multiplexing of different destinations in the same RLC channel. Revisit the agreement if SA2 does not update TS23.304 for Layer-2 U2U relaying (consistent with L3 U2U relaying update).
Proposal 2.1. Agree that destination remote UE ID is included within the SRAP header for support of L2 U2U relaying. 
Both source UE ID and destination UE ID are included in the SRAP header for U2U relaying.
Proposal 2.2. The L2 U2U relay UE does not do any mapping based on the UE IDs in the SRAP header. 
U2U relay UE assigns the 8-bit local UE ID for source remote UE and target remote UE involved in UE-to-UE relaying. 
The first PC5 unicast link towards the U2U relay UE is initiated by the source remote UE while the second PC5 unicast link can be initiated by the relay UE in general or by the target remote UE while doing integrated discovery and connection establishment scenario. 
The end-to-end PC5 unicast link and thereby the PC5 RRC configuration is initiated by the TX UE or the source remote UE initiating the overall U2U relay communication. 
Wait for SA2 progress before discussing end-to-end QoS handling for U2U relaying.

References
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Annex
38.836 study item conclusions
For the first hop of L2 UE-to-UE Relay, 
-	The N:1 mapping is supported by first hop PC5 adaptation layer between Remote UE SL Radio Bearers and first hop PC5 RLC channels for relaying. 
-	The adaptation layer over first PC5 hop  between Source Remote UE and Relay UE supports to identify traffic destined to different Destination Remote UEs. 
For the second hop of L2 UE-to-UE Relay, 
-	The second hop PC5 adaptation layer can be used to support bearer mapping between the ingress RLC channels over first PC5 hop and egress RLC channels over second PC5 hop at Relay UE.
-	PC5 Adaptation layer supports the N:1 bearer mapping between multiple ingress PC5 RLC channels over first PC5 hop and one egress PC5 RLC channel over second PC5 hop and supports the Remote UE identification function. 
For L2 UE-to-UE relay, 
-	The identity information of Remote UE end-to-end Radio Bearer is included in the adaptation layer in first and second PC5 hop. 
-	In addition, the identity information of Source Remote UE and/or the identity information of Destination Remote UE are candidate information to be included in the adaptation layer, which are to be decided in WI phase.
RAN2#121 – U2U relay agreements
 
For relay UE selection, the remote UE uses SL-RSRP measurements towards peer remote UE to trigger relay UE selection when there is data transmission on direct link.
For relay UE reselection, the remote UE uses SL-RSRP measurements towards the relay UE to trigger relay UE reselection when there is data transmission on the indirect link.
In both cases, it is left to remote UE implementation whether to use SL-RSRP or SD-RSRP for relay (re)selection trigger evaluation in case of no data transmission.
FFS if there need to be different configured thresholds for SL-RSRP and SD-RSRP.
 
Each Remote UE can trigger Relay reselection based at least on current hop quality.
 
RAN2 confirms the user plane protocol stack for L2 UE-to-UE Relay in Figure 5.5.1-1 and control plane protocol stack for L2 UE-to-UE Relay in Figure 5.5.1-2 of TR 38.836 [2].
 
RAN2 confirms Remote UE E2E Radio Bearer ID should be included in the adaptation layer in first and second PC5 hop.
 
RAN2 confirms Remote UE determines the egress RLC channel based on the mapping from the E2E bearer ID to egress RLC channel, for a particular target Remote UE.
 
FFS if multiplexing of different destinations in the same RLC channel is supported.
An ID mappable to the destination remote UE is needed in the first hop (Tx remote UE to relay), at least in case multiplexing of different destinations in the same RLC channel is supported.
An ID mappable to the source remote UE is needed in the second hop (relay to Rx remote UE).
FFS if the IDs are different (e.g., source and destination UE IDs) or common (e.g., a local ID for the pair).
FFS whether both UE IDs are included in the header or the relay UE does a mapping.
 
TS 23.304 


Figure 6.7.3.2-1: 5G ProSe Discovery integrated into PC5 unicast link establishment procedure
[bookmark: _MON_1727769864]
Figure 6.7.4.2-1: 5G ProSe Layer-2 UE-to-UE Relay reselection
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