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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 #119-e meeting, we have also made some agreements as follow:
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.
gNB will not configure a Uu RSRP threshold to be used by U2U Relay or Source UE to determine whether to transmit U2U discovery signalling.  FFS what conditions would govern transmission of the discovery signalling.

In this contribution, we will continue discussing some key issues about U2U relay Discovery, (Re)selection and Adaptation layer.
[bookmark: _Hlk59519022]Discussion
Discovery
In the last #119-e meeting, an agreement had been made as “gNB will not configure a Uu RSRP threshold to be used by U2U Relay or Source UE to determine whether to transmit U2U discovery signalling”. In our opinion, U2U Relay should minimize the influence of the gNB as much as possible. That means Source UE and Target UE could establish PC5 link communication via Relay UE without introducing gNB’s operation(UEs need to be pre-configured for ProSe direct communication). Thus, it is suggested that Source UE, Relay UE and Target UE can transmit U2U discovery message in either RRC state, e.g. in RRC connected, idle or inactive state. Furthermore, Source UE, Relay UE and Target UE can do U2U discovery operations no matter whether they are IC or OOC. 
Proposal 1: Source UE, Relay UE and Target UE can transmit U2U discovery message in either RRC state.
Proposal 2: Source UE, Relay UE and Target UE can do U2U discovery operations no matter whether they are IC or OOC. 
In R17, the dedicated resource pool is introduced for discovery message transmission. Both shared resource pool and dedicated resource pool are supported for discovery message transmission. In R18, the dedicated resource pool configuration introduced in R17 could be reused for R18 U2U Relay.
Proposal 3: The dedicated resource pool configuration introduced in R17 could be reused for R18 U2U Relay.
For the Relay UE that supports both R17 U2N Relay and R18 U2U Relay, the discovery message contents sent by the Relay UE to the Source UE may be not clear (e.g. what contents included or how to send them). In our opinion, the discovery operations of U2U Relay and U2N Relay are individually and non-interacting. Thus, it is feasible for Relay UE to respectively transmit two Discovery message (one is for U2N Relay, the other is for U2U Relay) to Source UE.
Proposal 4：The discovery operations of U2U Relay and U2N Relay are individually and non-interacting
Regardless of the Discovery Model (still waiting for SA2 conclusion), if a UE can operate/respond to be a Relay UE, it should meet the following Relay UE selection criterions: 
- The neighbour list of Relay UE should not be empty, which means there are proximal UEs around the Relay UE.
-Both two PC5 link quality should be above the threshold, which means the UE is in a proper location to operate as a Relay UE for Source UE and Target UE.
Proposal 5：If a UE can operate/respond to be a Relay UE, it should meet the following Relay UE selection criterions: 
- The neighbour list of Relay UE should not be empty
- Both two PC5 link quality should be above the threshold

Relay (re)selection
When a Source UE tends to communicate with a target UE, it will send a Direct Communication Request or a Solicitation message with the target UE information. If no respond is received from the target UE, or direct PC5 link signal strength between Source UE and target UE is lower than a threshold, the source UE may discover a relay UE to reach the target UE. For relay reselection, U2U Source UE uses SL-RSRP measurement towards the serving relay UE as trigger evaluation when there is data transmission. For no data transmission case, whether to use SL-RSRP or SD-RSRP is left to UE implementation. 
The U2U Source UE triggers relay selection in following cases:
- indicated by upper layer of U2U Source UE.
- Direct PC5 signal strength between Source UE and target UE is lower than a threshold. 
The U2U Source UE may trigger relay reselection in following cases:
- PC5 signal strength of current U2U Relay UE is below a (pre)configured signal strength threshold;
- RLF of PC5 link of current Relay UE and target UE is indicated by relay UE;  
- When Source UE receives a PC5-S link release message from U2U relay UE;
- RLF of PC5 link with current Relay UE is detected by Source UE;
- Indicated by upper layer.
Proposal 6: Agree the following cases for relay selection and reselection: 
The U2U Source UE triggers relay selection in following cases:
- indicated by upper layer of U2U Source UE.
- Direct PC5 link signal strength between Source UE and target UE is lower than a threshold. 
The U2U Source UE may trigger relay reselection in following cases:
- PC5 signal strength of current U2U Relay UE is below a (pre)configured signal strength threshold;
- RLF of PC5 link of current Relay UE and target UE is indicated by relay UE;  
- When Source UE receives a PC5-S link release message from U2U relay UE;
- RLF of PC5 link with current Relay UE is detected by Source UE;
- Indicated by upper layer.

Adaptation Layer
The topological structure of UE to UE SL relay should be discussed before we design the adaptation layer for U2U relay, which has impacts on adaptation layer function design. As noted in the WID, A Source UE is connected to only a single relay UE at a given time for a given destination UE. We clarify that further, the scenario that one or more Source UEs connect to one target UE via one relay UE is supported, and the scenario that one Source UE connects to more than one target UE via one relay UE is not supported in this release. 
Proposal 7: Kindly ask RAN2 to agree with the work assumption for U2U relay as follow:
- the scenario that one or more Source UEs connect to one target UE with one relay UE is supported
- the scenario that one Source UE connect to more than one target UE with one relay UE is not supported in this release. 
With the work assumption, the functions of the adaptation layer can described as follow:
-  Support N:1 mapping by first hop PC5 adaptation layer between multiple Source UE SL Radio Bearers and first hop multiple PC5 RLC channels for relaying.
-  Support N:1 bearer mapping between multiple ingress PC5 RLC channels over first PC5 hop and one egress PC5 RLC channel over second PC5 hop.
-  Support the Source UE identification function.
-  Support end-to-end Radio Bearer identification function.
Considering the topological structure of U2U relay and functionality of adaptation layer, Radio Bearer identification and Source UE identity should be contained in adaptation layer header. Whether target UE ID is needed should be further discussed. 
Proposal 8: Support the following functions on adaptation layer for U2U relay:
-  Support N:1 mapping by first hop PC5 adaptation layer between Source UE SL Radio Bearers and first hop PC5 RLC channels for relaying.
-  Support N:1 bearer mapping between multiple ingress PC5 RLC channels over first PC5 hop and one egress PC5 RLC channel over second PC5 hop.
-  Support the Source UE identification function.
-  Support end-to-end Radio Bearer identification function.
Proposal 9: Radio Bearer identification and Source UE identification and Source UE identity should be contained in adaptation layer header. FFS whether including target UE ID.
Based on the N:1 mapping work assumption above, it is possible to exist many Source UE and only one Relay UE in U2U Relay scenario. Thus, for SRAP layer, it is necessary to discuss how to allocate local UE ID for Adaptation layer. For different discovery models, we think the allocation operations may be different. The specific assmuptions are shown as below:
For Discovery model A/model B in R18 U2U Relay, the communication procedure is shown in Figure 2.3.1 below from TR23.700-33 clause 6.33.2.2[3]. Since the discovery and (re)selection operations are separate in Discovery model A/model B, we suggest the Target UE to allocate local UE ID after the PC5 connection establishment procedure. That means when the source UE sends a direct communication request via the Relay UE, the target UE respond to source UE including a local UE ID in Step 6 vai the Relay UE.
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Figure 2.3.1: Procedure for Layer-2 UE-to-UE Relay communication
For the integrated PC5 unicast link establishment procedure, the source UE directly sends direct communication request without Discovery or Selection procedure. The communication procedure is shown in Figure 2.3.2 below from TR23.700-33 clause 6.1. In this scenario, we think there are three potential ways to allocate local UE ID for the source UE:
Option 1: Relay UE to allocate local UE ID in step 3 and send it through the direct communication request message to Target UE. Then Target UE sends the direct communication accept message together with the local UE ID th the Source UE via Relay UE. This option may cause some addition signalling overhead.
Option 2: Target UE to allocate local UE ID in step 4 and send it through the direct communication accept message during the direct communication link establishment procedure.
Option 3: Target UE to allocate local UE ID in step 6b after direct communication link establishment.


Figure 2.3.2: Integrated unicast link establishment procedure (solution 8)
Proposal 10: Kindly ask RAN2 to discuss how to allocate local UE ID for source UE.

Conclusions
According the above discussion we have following proposals: 
Proposal 1: Source UE, Relay UE and Target UE can transmit U2U discovery message in either RRC state.
Proposal 2: Source UE, Relay UE and Target UE can do U2U discovery operations no matter whether they are IC or OOC. 
Proposal 3: The dedicated resource pool configuration introduced in R17 should be reused in R18 U2U Relay.
Proposal 4：The discovery operations of U2U Relay and U2N Relay are individually and non-interacting
Proposal 5：If a UE can operate/respond to be a Relay UE, it should meet the following Relay UE selection criterions: 
- The neighbour list of Relay UE should not be empty
- Both two PC5 link quatity should be above the threshold
Proposal 6: Agree the following cases for relay selection and reselection: 
The U2U Source UE triggers relay selection in following cases:
- indicated by upper layer of U2U Source UE.
- Direct PC5 link signal strength between Source UE and target UE is lower than a threshold. 
The U2U Source UE may trigger relay reselection in following cases:
- PC5 signal strength of current U2U Relay UE is below a (pre)configured signal strength threshold;
- RLF of PC5 link of current Relay UE and target UE is indicated by relay UE;  
- When Source UE receives a PC5-S link release message from U2U relay UE;
- RLF of PC5 link with current Relay UE is detected by Source UE;
- Indicated by upper layer.
Proposal 7: Kindly ask RAN2 to agree with the work assumption for U2U relay as follow:
- the scenario that one or more Source UEs connect to one target UE with one relay UE is supported
- the scenario that one Source UE connect to more than one target UE with one relay UE is not supported in this release. 
Proposal 8: Support the following functions on adaptation layer for U2U relay:
-  Support N:1 mapping by first hop PC5 adaptation layer between Source UE SL Radio Bearers and first hop PC5 RLC channels for relaying.
-  Support N:1 bearer mapping between multiple ingress PC5 RLC channels over first PC5 hop and one egress PC5 RLC channel over second PC5 hop.
-  Support the Source UE identification function.
-  Support end-to-end Radio Bearer identification function.
Proposal 9: Radio Bearer identification and Source UE identification and Source UE identity should be contained in adaptation layer header. FFS whether including target UE ID.
Proposal 10: Kindly ask RAN2 to discuss how to allocate local UE ID for source UE.
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