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[bookmark: OLE_LINK71][bookmark: OLE_LINK72]In RAN2#122 meeting, RAN2 has agreed some agreements. The agreements related to this discussion paper are shown below:
Agreements:
For Model A discovery, the relay UE should only announce the neighbour UEs for which the SD-RSRP/SL-RSRP between the relay UE and the neighbour UE is above a configured threshold in a discovery announcement message. LS is sent to SA2.
For Model A discovery, upon discovery message reception, remote UE considers a relay UE as a candidate relay UE if the SD-RSRP towards the relay UE is above a configured threshold.
For Model B discovery, upon discovery response messages reception, the source remote UE considers a relay UE as a candidate relay UE if the SD-RSRP towards the relay UE is above a configured threshold.
For non-integrated U2U relay discovery model B, when relay (re)selection is triggered at the remote UE, the discovery transmission may be triggered at the same time to search for candidate relay UEs.
Separate thresholds for SL-RSRP and SD-RSRP are configured for the trigger of U2U relay (re)selection. 
For the E2E SL-SRB configuration of U2U relay, specified PDCP configuration is used. FFS for the SRAP and PC5 RLC channel configuration for SL-SRB.  
For OOC U2U relay/remote UE, pre-configuration is used for the E2E SL-DRB and per-hop PC5 RLC channel configuration.
For RRC_IDLE/INACTIVE U2U relay/remote UE, SIB is used for the E2E SL-DRB and per-hop PC5 RLC channel configuration.


Based on above agreements and legacy issues, we continue to discuss some key issues and remaining FFS discussion about U2U discovery, (re)selection, adaptation layer, control plane and security.
[bookmark: _Hlk59519022]Discussion
Discovery
In 23.304 [3], SA2 has defined: In Model B, Target remote UE can select to response or not to the discovery solicitation message that relay UE sent. Also SA2 has defined that source remote UE is responsible for relay UE selection.
In RAN2, from several previous meetings, we have agreed that: In Model B, Target UE based on second hop RSRP quality to decide to response or not to the discovery solicitation message that relay UE sent. Also, the source remote UE considers a relay UE as a candidate relay UE if the SD-RSRP towards the relay UE is above a configured threshold. 
From both SA2 and RAN2 agreements, we can know that during discovery procedure, the two PC5 link qualities have already been considered in the peer remote UEs. Thus, there is no need to set transmission conditions for relay UE.
Proposal 1: In Model B, there is no need to consider transmission conditions of relay UE to transmit discovery solicitation/response message. 

In RAN2#122 meeting, we have an agreement as:
For non-integrated U2U relay discovery model B, when relay (re)selection is triggered at the remote UE, the discovery transmission may be triggered at the same time to search for candidate relay UEs.
That means relay (re)selection and discovery procedures can be triggered at the same time. But here comes a new question: does it need to set separate threshold for relay (re)selection and discovery? That means discovery can be triggered before relay (re)selection procedures. This operation can let source remote UE find potential candidate relay UEs in advance to reduce time delay. Some companies’ papers mentioned this benefit in last meeting. However, in our opinion, R17 U2N relay uses one RSRP threshold for discovery and relay (re)selection. If separate thresholds are used for discovery and relay (re)selection procedures (especially in R18 U2U, SD-RSRP and SL-RSRP are two different values as well), there will be total six different thresholds for discovery, relay selection and relay reselection procedures. Compared to with only one threshold for discovery and relay (re)selection in R17 U2N relay, it is too complex and redundant to set six thresholds for R18 U2U relay. Meanwhile, it is left only three more meetings for R18 U2U relay topic, we do not want to spend too much time on how to configure different RSRP values for discovery and relay (re)selection procedures. As a result, we prefer to set same threshold for relay (re)selection and discovery procedures.
Proposal 2:  Same threshold is used for relay (re)selection and discovery procedures.
In RAN2#122 meeting, we agreed that L2 authorization is needed for R18 U2U, so the network can know whether it’s a R18 L2 U2U relay UE or remote UE. For the discovery configuration issue, mainly the divergence point focuses on how the UE in RRC connected mode gets its discovery configuration. Though U2U SL relay is a UE self-connected behaviour without data transmission towards gNB , the network can know UE identity and assistant inter UE connection (for example based on UE request in RRC connected mode). Per UE specific discovery configuration is a more flexible way to manage the connection. Thus, in our opinion, we do not need to exclude the possibility of dedicated signaling method for discovery configuration. The relay/remote UE in RRC connected mode can get discovery configuration from gNB through both SIB message and dedicated signalling. 
Proposal 3:  The relay/remote UE in RRC connected mode can get discovery configuration from gNB through both SIB message and dedicated signalling. 

Relay (re)selection
When the relay link is broken, there are three ways to recover the E2E PC5 connection: 1) current relay UE try to reestablish the broken PC5 link; 2) relay reselection to another suitable relay UE; 3) go back to direct link (between source remote UE and target remote UE). It is a common understanding that direct link is more stable and convenient comparing with the relay path. Also if one PC5 link is already broken and change back to the direct link, it does not belong to path switch and not exceed the scope of WID. So in our opinion,  when the relay connection is broken, it’s no harm to perform direct link channel quality detection. If the direct link SD-RSRP is above a configured threshold, direct sidelink connection has a higher priority than Sidelink relay connection. So the peer remote UEs can change the connection back to the direct link; If the direct link SD-RSRP is below a configured threshold, relay reselection or recovery procedure can be then performed as usual.
Proposal 4:  For R18 U2U relay, when one hop PC5 link is released, the connection between source remote UE and target remote UE can change back to direct Sidelink connection (not via Relay UE), if the direct link SD-RSRP quality is above a configured threshold.
In the last meeting, there was a proposal in Rappaport summary as: RAN2 to discuss whether/how to handle the case that remote UE and its peer remote UE may select two different relay UEs simultaneously for communicating with each other. Send LS to SA2 if necessary . This issue is mainly raised by RAN2 conclusion that each remote UE can trigger relay (re)selection. So each remote UE may select two different relays simultaneously. We agree to send LS to SA2 to tell them about this issue. But considering there is only limit times left for SA2, we’ d better to try to find some solutions in AS layer and then ask SA2 whether these methods can solve the problem. The following shows two method from relay UE and remote UE aspects:
1) From relay UE aspect, during the discovery procedure, relay UE can broadcast source and target remote UE pair L2 ID to let other candidate relay UEs know that this UE is served as relay UE for the pair remote UEs. So other candidate relay UE will not accept the connection setup request and ignore the discovery solicitation request of this peer remote UE pair; Besides, a new timer can be used for candidate relay UE. Before the timer expires, candidate relay UE will not response to discovery request message sent by the pair remote UEs. If relay UE still receives discovery request message after timer expired, it may means that the U2U relay connection through the original broadcasting relay UE has not been established successfully. Thus, other candidate relay UEs can response to the discovery request message sent by the pair of remote UEs.
2) From remote UE aspect, if source remote UE both sends and receives the discovery solicitation request message, it means both peer remote UEs trigger relay (re)selection. According SA conclusion, source remote UE is responsible for connection setup and relay UE selection in both Model A and Model B. Thus, we can follow SA2 conclusion and let source remote UE to select the relay UE to avoid two remote UEs select different relay UEs.
Proposal 5: The selected relay UE can broadcast source remote UE and target remote UE L2 IDs. And if candidate relay UEs receive L2 IDs, they will not serve as the relay UE for the pair remote UE. A new timer for candidate relay UE is needed if necessary.
Proposal 6: If source remote UE both sends and receives discovery solicitation request message, source remote UE is responsible for relay UE (re)selection and PC5 link setup.
If two peer remote UEs do select two different relay UEs and build two E2E PC5 links which is not in R18 U2U WID scope (The scheme diagram is shown as Figure 1), one E2E PC5 link should be released asap and only keep one E2E PC5 link (either yellow or blue one in Figure 1). Thus, source remote UE can negotiate with target remote UE to release one E2E PC5 link (also two hops PC5 link) by comparing channel qualities of two links.
Proposal 7: In case two E2E PC5 links already established, source remote UE can negotiate with target remote UE to release one of two E2E PC5 links (also two hops PC5 link) by comparing channel qualities of two links.
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Figure 1: Peer remote UEs simultaneously build two E2E PC5 link schematic diagram
The adaptation layer
For R18 L2 U2U SRAP header design problem, after last meeting online and offline discussion, the main proposals have converged to three: Option 2: target short ID in first hop, source short ID in second hop, Option 4:Both source and target short ID in header and Option 5 a short ID for pair UE (each hop unique). The following table summary pros and cons of three options for better review:
Table 1: Summary of Pros and Cons of three SRAP header options
	
	Pros
	Cons

	Option 2 Target remote UE ID (local ID) in first hop and source remote UE ID (local ID) in second hop. 
	· Small change to SRAP header
· Simple mapping principle
· Low signaling overheading


	· Not suitable for Multihop evolution.
· Middle collision possibility

	Option 4 Both source remote UE ID (local ID) and target remote UE ID (local ID) included in each hop, the local ID is same on each hop and relay UE does not replace the local ID on each hop
	· Simplest and Straightforward
· Multihop evolution friendly
	· Large signaling overheading
· High collision possibility 

	Option 5 A local pair ID for a pair between source remote UE and target remote UE included in each hop, the local ID is unique within one PC5 hop and relay UE needs to replace the local ID on each hop.

	· Low signaling overheading
· Multihop evolution friendly
· Low collision possibility 

	· SRAP header design and multiplex complex




From the table, we can see that Option 4 is a basic method which is most convenient and simple, but have high collision possibility and large signaling overheading. Option 2 and Option 5 can be regarded as enhanced solutions. As for these two enhanced solutions, both solutions are feasible, we slightly prefer Option 5 since it is multihop friendly and has low collision possibility since each hop SRAP layer ID is different.
Proposal 8: To reuse R17 U2N SRAP layer design, short ID should be used in SRAP header to reduce signalling overhead.
Proposal 9: For SRAP header design, slightly prefer Option 5: A local pair ID for a pair between source remote UE and target remote UE included in each hop, the local ID is unique within one PC5 hop and relay UE needs to replace the local ID on each hop.

Control Plane
In last meeting, we made an agreement as: For the E2E SL-SRB configuration of U2U relay, specified PDCP configuration is used. FFS for the SRAP and PC5 RLC channel configuration for SL-SRB.  Since E2E SL-SRB PDCP configuration follows R16 Sidelink and R17 U2N principle since there is no PDCP layer in the relay UE. For SRAP and PC5 RLC channel configuration for SL-SRB, considering limited time in Rel-18 and also dedicated configuration is used in R16 Sidelink and R17 SL relay U2N, we prefer to use specified SRAP and PC5-RLC configuration for SL-SRB. 
Proposal 10: For the E2E SL-SRB configuration of U2U SL relay, specified SRAP and PC5 RLC channel configurations are used. 
We have agreed that for the E2E SL-DRB and PC5 RLC channel configuration, pre-configuration is used for UE in OOC and SIB is used for UE in RRC_IDEL/INACTIVE. As for UE in RRC_CONNECTED mode, as we said in Proposal 3 for discovery configuration, we do not want to exclude the possibility of network modifying discovery configuration/SL-DRB configuration based on per specific UE. We prefer using dedicated signalling for SL-DRB and PC5-RLC channel configuration for RRC_CONNECTED U2U relay/remote UE. 
Proposal 11: For RRC_CONNECTED U2U relay/remote UE, dedicated signalling is used for the SL-DRB and PC5 RLC channel configuration.
Security
[bookmark: _GoBack]From RAN121-bis-e post email discussion for L3 to SA3 about PDCP ciphering and deciphering, in the discussion, there is a divergence on how does Rx end remote UE PDCP layer get E2E bearer ID. One solution is that Rx UE PDCP layer get the E2E bearer ID from RRC signalling. The other solution is to get E2E bearer ID from lower SRAP layer header through E2E data transmission. Both solutions are feasible in theory. As per previous conclusion, both two hop PC5 links contain E2E bearer ID. Also considering it’s a huge signalling overhear for Rx end RRC layer to inform PDCP layer about E2E bearer ID (especially for N:N UEs connection scenario), even some connections need to set up SRB transmission. Thus, we think it’s a better and simpler way from Rx end UE PDCP layer to receive E2E bearer ID from SRAP layer through receiving Tx end UE data transmission.
Proposal 12: Rx remote UE’s PDCP entity get E2E bearer ID from lower SRAP layer header through E2E data transmission.
Conclusions
According to the above discussion, the following proposals are given:
Discovery:
Proposal 1: In Model B, there is no need to consider transmission conditions of relay UE to transmit discovery solicitation/response message. 
Proposal 2:  Same threshold is used for relay (re)selection and discovery procedures.
Proposal 3:  The relay/remote UE in RRC connected mode can get discovery configuration from gNB through both SIB message and dedicated signalling. 
Relay (re)selection
Proposal 4:  For R18 U2U relay, when one hop PC5 link is released, the connection between source remote UE and target remote UE can change back to direct Sidelink connection (not via Relay UE), if the direct link SD-RSRP quality is above a configured threshold.
Proposal 5: The selected relay UE can broadcast source remote UE and target remote UE L2 IDs. And if candidate relay UEs receive L2 IDs, they will not serve as the relay UE for the pair remote UE. A new timer for candidate relay UE is needed if necessary.
Proposal 6: If source remote UE both sends and receives discovery solicitation request message, source remote UE is responsible for relay UE (re)selection and PC5 link setup.
Proposal 7: In case two E2E PC5 links already established, source remote UE can negotiate with target remote UE to release one of two E2E PC5 links (also two hops PC5 link) by comparing channel qualities of two links.
Adaptation layer
Proposal 8: To reuse R17 U2N SRAP layer design, short ID should be used in SRAP header to reduce signalling overhead.
Proposal 9: For SRAP header design, slightly prefer Option 5: A local pair ID for a pair between source remote UE and target remote UE included in each hop, the local ID is unique within one PC5 hop and relay UE needs to replace the local ID on each hop.
Control Plane
Proposal 10: For the E2E SL-SRB configuration of U2U SL relay, specified SRAP and PC5 RLC channel configurations are used. 
Proposal 11: For RRC_CONNECTED U2U relay/remote UE, dedicated signalling is used for the SL-DRB and PC5 RLC channel configuration.
Security
Proposal 12: Rx remote UE’s PDCP entity get E2E bearer ID from lower SRAP layer header through E2E data transmission.
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