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Introduction
During RAN2 #120 meeting, UE-to-UE sidelink relay has been discussed and the following agreements were achieved:
	Agreement:
Proposal 2: RAN2 to agree that in U2U relay, OOC UEs obtain discovery configuration from pre-configuration and IDLE/INACTIVE UEs obtain discovery configuration from SIB.
Proposal 6 (modified): RAN2 to confirm that SL-SRB0 is reused for DCR message if discovery is integrated into PC5 unicast link establishment procedure.
UE-to-UE relay selection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of the direct link falling below a threshold.  FFS which remote UE (or both) can trigger relay selection.  FFS the relationship between selection and discovery.
UE-to-UE relay reselection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between a remote UE and the relay UE falling below a threshold.  FFS which remote UE (or both) can trigger relay reselection.  FFS if/how the second hop between the relay UE and the peer UE is considered.
Proposal 15: RAN2 does not agree T400 as a new relay reselection trigger because it is already considered when determining PC5 RLF to trigger relay reselection.
Proposal 16 (modified): When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay reselection (or not).  FFS if there would be any constraints on the remote UE implementation behaviour to keep or release the PC5 link with the relay UE.


In this paper, we will discuss the FFS issues and present our point of view. In addition, we will also discuss authorization and L2 specific issues.
Discussion
Relay Discovery
Discovery message transmission condition
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]During RAN2#119-bis-e meeting, agreement on criteria of discovery message transmission at the remote UE was achieved: 
	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.
Discovery message transmission at the remote UE is conditioned on at least upper layer indication.


[bookmark: OLE_LINK6]As we know, relay UE can transmit discovery message in Model A and Model B while remote UE can transmit discovery message only in Model B. Let's see if there are any other trigger conditions for discovery message transmission at remote UE. Generally, there are two cases for remote UE discovery message transmission: 1) source UE broadcasts discovery solicitation message to find a suitable relay; 2) target UE response the discovery solicitation message from relay UE related to the source UE.
In R17 U2N relay, remote UE is able to perform discovery message transmission, if and only if Uu RSRP of serving cell is below a configured minimum threshold by a hysteresis. When it comes to UE-to-UE relay, similar to U2N, the link quality between two remote UEs should be considered. When PC5 RSRP of the direct link is lower than the configured threshold, remote UE can transmit Relay solicitation message to find a suitable relay. Some company think the condition that the direct link is not able to support high throughput due to weak radio channel conditions should be considered.  In our opinion, it is an optimization and should be deprioritized at this stage. Moreover, the key point of the WID is to solve coverage problem as described in the justification of WID (R2-221262) “support of UE-to-UE relay is essential for the sidelink coverage extension without relying on the use of uplink and downlink”.  
In addition, remote UE need to ensure the link quality towards relay UE is satisfied before response the discovery message. The link quality threshold can be configured by gNB or preconfigured. 
Proposal 1:  In addition to upper layer indication, the following conditions should be considered for Remote UE discovery message transmission:
1)  Remote UE can transmit discovery message when the PC5 RSRP of the direct PC5 link is below a configured threshold, if there is already a direct PC5 link between the remote UE and a destination UE.
2)  Remote UE can transmit discovery response message when the PC5 RSRP between the remote UE and the relay UE from which the discovery message is received is above a configured threshold.
Next, Let's see if there are some trigger conditions for discovery message transmission at relay UE. As we know, Relay UE may transmit discovery message in the following two cases: 1) Relay UE announces the Relay discovery message including neighbor list periodically in Model A; 2) upon reception of the Solicitation message from source UE in Model B. 
In R17 U2N relay Model A discovery model, relay UE is able to perform discovery transmission when Uu RSRP meet the threshold. So the Uu link quality of candidate relay UE is guaranteed. When it comes to UE-to-UE relay, we think relay UE also need to guarantee the link quality towards the target UE(s) before transmitting discovery message. Relay UE announces the Relay discovery message including neighbor list periodically and then remote UE may select this UE as relay if the UE which the remote UE want to communicated with is included in the neighbour list. If the link quality between relay UE and the neighbour is poor and cannot support the communication between the two UEs, then the relay cannot act as a valid relay, so relay UE should guarantee the link quality towards its neighbour(s) in the neighbour list is above a threshold.  Based on this observation, it is suggested that the relay UE can transmit U2U discovery message when there is at least one UE meet the RSRP condition in its neighbor list.
In Model B discovery Model, upon receiving discovery message from remote UE, relay UE need to decide whether to participate in the procedure as a relay. Relay UE need to ensure the link quality between the remote UE and relay UE is satisfied and then broadcast a new discovery message in their proximity. So the measured link quality between remote UE and relay UE need to be considered, which should be above a (pre)configured threshold.
Proposal 2: The following conditions should be considered for Relay UE discovery message transmission:
1) Relay UE can transmit discovery message when there is at least one neighbor UE meet the RSRP condition in its neighbor list in Model A. 
2) The PC5 RSRP between the relay UE and the remote UE from which the discovery message is received is above a configured threshold in Model B. 
Discovery configuration for RRC_CONNECTED UE
During RAN2 #120 meeting, agreement on discovery configuration on RRC_IDLE/INACTIVE UE was achieved: 
	Proposal 2: RAN2 to agree that in U2U relay, OOC UEs obtain discovery configuration from pre-configuration and IDLE/INACTIVE UEs obtain discovery configuration from SIB.


We need to further discuss discovery configuration on RRC_CONNECTED UE at this meeting. As we know, in addition to the resource pool configuration, there are also some AS layers conditions contained in the U2U relay configuration, i.e. the threshold of PC5 RSRP. Some companies proposed whether Mode1 RA and Mode 2 RA configured by dedicated signaling should be supported need further discussion. Actually, the SL UE always supports both Mode 1 RA and mode 2 RA since Rel-12, not matter it is for public safety, V2X or other commercial scenario. For U2N relay, it also has been agreed in previous meeting that both mode 1 RA and mode 2 RA can be configured for the U2N remote UE with both direct path and indirect path available. Similarly, for U2U relay, the RRC_CONNECTED remote UE may also directly receive the sidelink grant from gNB while maintaining the indirect connection with other UE. So it is suggested to reuse the legacy principle and the extra specification limitation for UE-to-UE relay is unnecessary. 
Proposal 3: For UE-to-UE relay, the RRC_CONNECTED remote/relay UE should support both Mode 1 RA and Mode 2 RA.
As for threshold configuration, there is no strong reason to configure individual thresholds for each U2U UE. And in RAN2 #119bis-e meeting, the agreement has been reached that RAN2 will strive to simplify the gNB involvement in U2U-relay-specific operation as compared to the U2N case.So we think the remote/relay UE in RRC_CONNECTED can acquire discovery threshold configuration via SIB.
Proposal 4: For UE-to-UE relay, the RRC_CONNECTED remote/relay UE can acquire discovery threshold configuration via SIB.
Relay (re)selection
Trigger of relay selection
During RAN2 #120 meeting, agreement on trigger of relay selection was achieved: 
	UE-to-UE relay selection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of the direct link falling below a threshold.  FFS which remote UE (or both) can trigger relay selection.  FFS the relationship between selection and discovery.


As we know, direct link quality measurement can be performed by any UE when one PC5 link established between two UEs. In other words, any UE can measure that the direct link RSRP is below the threshold firstly. Then the UE may trigger relay selection procedure. The UE can select a suitable relay via any relay discovery model (e.g.  Model A, Model B, Integrated Model). Then the UE can trigger indirect PC5 link establishment procedure. 
Proposal 5: In U2U relay, any remote UE can trigger relay selection when direct PC5 link RSRP is below a threshold.
However, two remote UEs may trigger relay selection simultaneously. In other words, upon detecting direct link RSRP falling below a threshold, one remote UE will perform relay selection and then try to establish two hop PC5 link with peer remote UE. At the same time, peer remote UE may also detect direct link RSRP falling below a threshold and initiate per hop PC5 link establishment before receiving Direct Link Establishment Request. Therefore, two remote UEs may select two different relays. According to WID RP-221262, it is required that a remote UE is connected to only a single relay UE at a given time for a given destination UE. So this situation should be avoided.  According to our understanding, SA2 has a solution for a similar problem, e.g. a scheme to avoid collisions in 5G ProSe direct link modification procedure. To be specific, for the same 5G ProSe direct link, if the initiating UE receives a PROSE DIRECT LINK MODIFICATION REQUEST message during the 5G ProSe direct link modification procedure, the initiating UE shall stop the timer T5081 and abort the 5G ProSe direct link modification procedure. Following handling is implementation dependent, e.g., the initiating UE waits for an implementation dependent time for initiating a new 5G ProSe direct link modification procedure, if still needed. So we suggest RAN2 need to discuss this issue and SA2 may be required to join the discussion if necessary.
Proposal 6: RAN2 need to discuss the issue that remote UE send a DCR message to peer remote UE via a relay and before receiving the corresponding DCA message, it receives a DCR message from peer remote UE via another relay. And SA2 may be required to join the discussion if necessary.
Regarding the relationship between selection and discovery, some companies believe that there may be a situation where a direct link may not be established between two remote UEs. In our opinion, the PC5 RSRP trigger condition is for the situation where there is a direct link between remote UEs. For the situation where the direct link has not been established between the remote UEs, the PC5 RSRP trigger condition is not required, and the remote UE can trigger the relay selection according to other conditions, such as triggered by the upper layer. Some companies also proposed that they think relay discovery should happen first in the case of a link quality drop between two directly connected UEs. We believe that relay selection can be implemented through any discovery model, e.g. discovery model A or discovery model B or Integrated model. For the case of model A, the remote UE does not need to send a discovery message. Therefore, we think that the PC5 RSRP trigger condition directly triggers the discovery message transmission is unreasonable.
Proposal 7: For the situation where no direct link has been established between two sidelink UEs, the relay selection trigger condition based on PC5 RSRP will not be considered.
Trigger of relay reselection
During RAN2 #120 meeting, agreement on trigger of relay reselection was achieved: 
	UE-to-UE relay reselection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between a remote UE and the relay UE falling below a threshold.  FFS which remote UE (or both) can trigger relay reselection.  FFS if/how the second hop between the relay UE and the peer UE is considered.


In our opinion, the remote UE can trigger relay reselection procedure when the PC5 link quality towards the relay UE falling below a threshold. The remote UE can select a suitable relay via any relay discovery model (e.g.  Model A, Model B, Integrated Model). Then the remote UE can release the current indirect link and trigger indirect PC5 link establishment procedure via the new relay. One may worry about the case that both remote UE trigger indirect PC5 link establishment procedure simultaneously. In our opinion, the consideration for relay selection can be applied here.
Proposal 8: In U2U relay, any remote UE can trigger relay reselection when the PC5 link RSRP of the hop including the remote UE is below a threshold.
Relay (re)selection criteria
As for the issue whether to use SL-RSRP or SD-RSRP as PC5 link quality, we can take U2N relay as a reference. In R17 U2N relay, for relay reselection trigger evaluation, it is agreed to use only SL-RSRP if available and leave it to UE implementation whether to use SL-RSRP or SD-RSRP in cast of no data transmission from relay UE to remote UE. When it comes to R18 U2U relay, the same principle can be adopted. In other words, use only SL-RSRP if available else leave to UE implementation whether to use SL-RSRP or SD-RSRP for relay (re)selection trigger evaluation.
Proposal 9: If SL-RSRP is available, only SL-RSRP is used for relay (re)selection trigger evaluation. Otherwise, it is left to UE implementation on whether to use SL-RSRP or SD-RSRP for relay (re)selection trigger evaluation.
Conclusion
In this contribution, we discussed all aspects in UE-to-UE relay comprehensively. And we have the following proposals:
Proposal 1:  In addition to upper layer indication, the following conditions should be considered for Remote UE discovery message transmission:
1)  Remote UE can transmit discovery message when the PC5 RSRP of the direct PC5 link is below a configured threshold, if there is already a direct PC5 link between the remote UE and a destination UE.
2)  Remote UE can transmit discovery response message when the PC5 RSRP between the remote UE and the relay UE from which the discovery message is received is above a configured threshold.
Proposal 2: The following conditions should be considered for Relay UE discovery message transmission:
1) Relay UE can transmit discovery message when there is at least one neighbor UE meet the RSRP condition in its neighbor list in Model A. 
2) The PC5 RSRP between the relay UE and the remote UE from which the discovery message is received is above a configured threshold in Model B.
Proposal 3: For UE-to-UE relay, the RRC_CONNECTED remote/relay UE should support both Mode 1 RA and Mode 2 RA.
Proposal 4: For UE-to-UE relay, the RRC_CONNECTED remote/relay UE can acquire discovery threshold configuration via SIB.
Proposal 5: In U2U relay, any remote UE can trigger relay selection when direct PC5 link RSRP is below a threshold.
Proposal 6: RAN2 need to discuss the issue that remote UE send a DCR message to peer remote UE via a relay and before receiving the corresponding DCA message, it receives a DCR message from peer remote UE via another relay. And SA2 may be required to join the discussion if necessary.
Proposal 7: For the situation where no direct link has been established between two sidelink UEs, the relay selection trigger condition based on PC5 RSRP will not be considered.
Proposal 8: In U2U relay, any remote UE can trigger relay reselection when the PC5 link RSRP of the hop including the remote UE is below a threshold.
Proposal 9: If SL-RSRP is available, only SL-RSRP is used for relay (re)selection trigger evaluation. Otherwise, it is left to UE implementation on whether to use SL-RSRP or SD-RSRP for relay (re)selection trigger evaluation.
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