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[bookmark: OLE_LINK71][bookmark: OLE_LINK72]Support of UE-to-UE relay is essential for the sidelink coverage extension without relying on the use of uplink and downlink. In R18 SL relay WID[1], the objective for U2U relay has been listed as follow,
Specify mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE -> destination UE) for unicast [RAN2, RAN3, RAN4].
A. Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
i. Relay discovery and (re)selection [RAN2, RAN4]
ii. Signalling support for Relay and Source UE authorization if SA2 concludes it is needed [RAN3]
B. Layer-2 relay specific part
i. UE-to-UE relay adaptation layer design [RAN2]
ii. Control plane procedures [RAN2]
iii. QoS handling if needed, subject to SA2 progress [RAN2]
Note 1A: This work should take into account the forward compatibility for supporting more than one hop in a later release.
Note 1B: A Source UE is connected to only a single relay UE at a given time for a given destination UE.
Meanwhile in the last #121 meeting, RAN2 has also made some agreements as follow:

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.
Based on above agreements and legacy issues, we continue to discuss some key issues and remaining FFS discussion about U2U relay discovery, (re)selection, adaptation layer and QoS flow as well.
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Relay (re)selection
In the last meeting, it was agreed that each remote UE could trigger Relay reselection based at least on current hop quality. For Relay selection procedure triggered by PC5 link condition when the direct link quality is below a threshold, we think each remote UE can trigger the Relay selection based at least on the current hop quality as well. Each UE can trigger both Relay selection and reselection through PC5 channel quality condition as each UE look same and has same roles and functions from RAN2 point of view.
Proposal 1: Each Remote UE can trigger Relay selection based at least on current hop quality.
It was agreed that when there was data transmission, SL-RSRP was used. And if there was not data transmission, it’s up to UE implementation to use whether SL-RSRP and SD-RSRP. AS for whether to configure different thresholds for SL-RSRP and SD-RSRP, we think the first thing is to figure out whether SL-RSRP and SD-RSRP can be compared together. For instance, SL-RSRP has TCP limitations but SD-RSRP could use maximum output power to transmit. In 8.9.3 Service continuity subject last meeting, RAN2 had already sent an LS (R2-2302234) to RAN1 and RAN4 to clarify the comparison issue between SD-RSRP and SL-RSRP. If RAN1 and RAN4 reply that SD-RSRP and SL-RSRP can not be compared together, then it is reasonable to configure different thresholds. But first, we need to wait for RAN1 and RAN4 reply.
Proposal 2: Waiting for RAN1 and RAN4 reply on the comparison issue between on SD-RSRP and SL-RSRP firstly, then we can decide whether to configure different thresholds or not.
For model A, we think neighbourlist is very helpful for relay (re)selection procedure, which can give lots of reference for remote UE consideration.
1) The remote UE can know all attachable ProSe UEs around the candidate relay UE.
2) Since the relay UE can know PC5 channel quality between itself and its around UEs. The relay UE can indicate PC5 channel quality in the neighbourlist for remote UE reference. Thus the remote UE can know the channel quality between candidate relay UE and the peer remote UE through the neighbourlist which is very useful for remote UE to select a suitable Relay UE among candidate relay UEs.
Proposal 3： For model A, neighbourlist can be used for relay (re)selection procedure by having following two functions:
1) To let the remote UE know all attachable ProSe UEs around the candidate relay UE
2) To let the remote UE know the second hop channel quality between candidate relay UE and the peer remote UE

The adaptation layer
A FFS about multiplexing is left in this meeting as “FFS if multiplexing of different destinations in the same RLC channel is supported”. Compared with multiplexing different RLC channels into the same TB, we don’t see any strong motivation or benefit from the FFS proposal. Meanwhile, multiplexing of different destinations into the same RLC channel may have security problems as well. Thus, we suggest not to supporting it in this release.
Proposal 4: Multiplexing of different destinations in the same RLC channel is not supported in this release.
As for the problem whether UE IDs are different or common, from our point of view, we prefer containing both source and destination UE IDs in the header since it is a easier and simpler method to implement. Also considering for further release evolution (e.g. multi hop scenario), an local ID generated by one relay UE for the pair is not very suitable.
Proposal 5: Both source UE ID and destination UE ID should be contained in the adaptation layer header.
To reduce signalling overhead, 8 bit local UE IDs for both source UE and destination UE can be used instead of entire UE IDs just like R17 U2N relay. For local UE allocation, we prefer Destination UE to allocate local UE for both source UE and itself. It is a big disadvantage for relay UE to allocate local UE IDs when the link is broken up and the relay UE needs to be changed. That means the local UE will be changed as well, especially considering further release evolution (e.g. multi hop scenario). Thus, using destination UE to allocate local UE IDs is more stable and can reduce signalling overhead. Besides, for the occasion to allocate local UE IDs, whether to allocate after the per hop unicast link establishment or E2E PC5 link establishment needs to be discussed by RAN2 later.
Proposal 6: Local UE ID mechanism is needed to reduce signalling overhead in R18 L2 U2U relay and R17 U2N relay mechanism can be reused.
Proposal 7: The destination UE takes the role for local UE IDs allocation. FFS when for destination UE to allocate local UE IDs.

QoS handling
In R18 U2U relay, QoS split needs to be carried out since there are two PC5 links. That means E2E QoS parameter （e.g. PDB and PER） need to be split into two parts: one is for the first PC5 hop between source remote UE and relay UE, the other one is for the second PC5 hop between relay UE and the destination remote UE. Especially for PDB splitting, the sum of delays of two links should be less than or equal to the E2E PDB requirement. For the latest SA2 conclusion, SA2 has specified that QoS splitting in L3 U2U relay is performed by the relay UE. For L2 U2U relay, we think it’s better to follow L3 U2U relay QoS splitting principle since the relay UE knows two hops quality condition.That means the relay UE can get E2E QoS parameters from the source remote UE and perform QoS splitting.
Proposal 8: The relay UE takes the role for splitting QoS parameters in R18 L2 U2U relay. The relay UE can get E2E QoS parameters from the Source remote UE.
Since the three UEs (source remote UE, relay UE and destination remote UE) could be in totally different cells or belong to different gNBs. It is hard to find a centralized node to know the channel quality of two PC5 links. Thus, the relay UE can perform QoS splitting in OOC and IC RRC idle/inactive/connected state. For the situation when the relay UE is in RRC connected state, whether needs the gNB of relay UE involvement to perform QoS splitting (e.g. through dedicated configuration) is up to network implementation.
Proposal 9: The relay UE can perform QoS split in OOC and IC RRC idle/inactive/connected state. It’s up to relay UE’s gNB implementation whether to perform QoS split when the relay UE is in RRC Connected state.
QoS split is performed after E2E PC5 link establishment. PC5-RRC link can be regarded as established as soon as PC5-S link is established. In Sidelink communication, QoS split is always performed through PC5-S message,as well as L3 U2U relay. Thus, we prefer using PC5-S messages to perform QoS split, but not excluding the possibility of using PC5-RRC procedure to implement QoS split considering QoS enhancement, since AS bearer configurations are always based on PC5-RRC messages.
Proposal 10: QoS split is based on PC5-S messages in R18 U2U relay.
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For L2 U2U bearer configuration (SDAP, PDCP and RLC), most of principles are similarity with R16 Sidelink communication, except that three layers configs are all based on E2E in R16 sidelink communication, but in L2 U2U, the RLC bearer config is based on per hop. Besides, AS layer 2 bearer configuration is based on per direction following R16 sidelink communication principle that Tx UE always configures Rx UE. That means the Tx UE decides E2E configuration to the Rx UE and the first hop RLC bearer configuration to the relay UE, and then, the relay UE decides the second hop RLC bearer configuration to the Rx UE.
Proposal 11: For R18 L2 U2U Relay bearer configuration principle:
· SDAP and PDCP configuration is based on E2E and RLC bearer configuration is based on per hop. All bearer configurations are configured through PC5-RRC messages.
· AS Layer 2 bearer configuration is based on per direction.
· From S-to-D direction, Source UE provides E2E SDAP and PDCP configurations to the destination UE and provides the first hop RLC bearer configuration to the relay UE. Then the relay UE provides the second hop RLC bearer configuration to the Destination UE.
· From D-to-S direction, Destination UE provides E2E SDAP and PDCP configurations to the source UE and provides the first hop RLC bearer configuration to the relay UE. Then the relay UE provides the second hop RLC bearer configuration to the Source UE.
Conclusions
According to the above discussion, the following proposals are given:
Proposal 1: Each Remote UE can trigger Relay selection based at least on current hop quality.
Proposal 2: Waiting for RAN1 and RAN4 reply on the comparison issue between on SD-RSRP and SL-RSRP firstly, then we can decide whether to configure different thresholds or not.
Proposal 3： For model A, neighbourlist can be used for relay (re)selection procedure by having following two functions:
1) To let the remote UE know all attachable ProSe UEs around the candidate relay UE
2) To let the remote UE know the second hop channel quality between candidate relay UE and the peer remote UE
Proposal 4: Multiplexing of different destinations in the same RLC channel is not supported in this release.
Proposal 5: Both source UE ID and destination UE ID should be contained in the adaptation layer header.
Proposal 6: Local UE ID mechanism is needed to reduce signalling overhead in R18 L2 U2U relay and R17 U2N relay mechanism can be reused.
Proposal 7: The destination UE takes the role for local UE IDs allocation. FFS when for destination UE to allocate local UE IDs.
Proposal 8: The relay UE takes the role for splitting QoS parameters in R18 L2 U2U relay. The relay UE can get E2E QoS parameters from the Source remote UE.
Proposal 9: The relay UE can perform QoS split in OOC and IC RRC idle/inactive/connected state. It’s up to relay UE’s gNB implementation whether to perform QoS split when the relay UE is in RRC Connected state.
Proposal 10: QoS split is based on PC5-S messages in R18 U2U relay.
Proposal 11: For R18 L2 U2U Relay bearer configuration principle:
· SDAP and PDCP configuration is based on E2E and RLC bearer configuration is based on per hop. All bearer configurations are configured through PC5-RRC messages.
· AS Layer 2 bearer configuration is based on per direction.
· From S-to-D direction, Source UE provides E2E SDAP and PDCP configurations to the destination UE and provides the first hop RLC bearer configuration to the relay UE. Then the relay UE provides the second hop RLC bearer configuration to the Destination UE.
· From D-to-S direction, Destination UE provides E2E SDAP and PDCP configurations to the source UE and provides the first hop RLC bearer configuration to the relay UE. Then the relay UE provides the second hop RLC bearer configuration to the Source UE.
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