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1.	Introduction
The work item on NR sidelink relay enhancements was approved for Rel-18 and the recent WID [1] is shown in RP-221262 including the following objectives:
	1. 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 remote 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 remote UE is connected to only a single relay UE at a given time for a given destination UE.



In this contribution, we will share our views about the open issues developed until now.
2.	Discussion
2.1 Open issues from U2U RRC CR
Issue 1.1: AS signalling content design, including whether the split QoS needs to be sent to the target remote UE for QoS split.
For the QoS split, QoS information should be delivered from source remote UE to the relay UE. The QoS information is delivered by PC5-RRC message and the contents of this PC5-RRC message can be PDB per PFI. The other information excepting PDB, for example, packet error rate, priority, resource type, etc. is not necessary for relay UE to perform QoS split.
Proposal 1: The contents of PC5-RRC message from source remote UE to relay UE for QoS split is PDB per PFI.
If the source remote UE receives split-QoS value for the 1st-hop from relay UE, the source remote UE will used it for e2e bearer configuration and 1st-hop RLC channel configuration. If the split-QoS value for the 2nd-hop delivers to the target remote UE, the target remote UE can use it to make e2e bearer configuration and 2nd-hop RLC configuration for transmitting data PDU to the source remote UE. But in this case, the relay UE doesn't know the QoS information of the bearer from the target remote UE. So, the relay UE cannot make the configuration for the 1st-hop for the target remote UE. If there is not clear necessity to deliver the split-QoS to the target remote UE, it should not be delivered. 
Proposal 2: The split QoS value for the 2nd-hop doesn’t need to be delivered to the target remote UE if the necessity is not clear.

Issue 1.3: It is FFS that the two conclusions on TX remote UE derivation for e2e SL-DRB do not exclude the involving information from gNB/preconfiguration/specified configuration.
For U2U relay operation, RAN2 has an agreement that RAN2 will strive to simplify the gNB involvement in U2U-relay-specific operation as compared to the U2N case. If the e2e SL-DRB configuration is provided by the serving gNB of the source remote UE, the source remote UE has to report the QoS information and the L2 ID of the target remote UE. Meanwhile, if the source remote UE operates under mode 1 resource allocation, the source remote UE has to report the split QoS received by relay UE and the L2 ID of the relay UE as the destination ID. These operations make the gNB do specific operation for U2U relay operation. To simplify gNB involvement for U2U relay operation, gNB can provide the e2e bearer configuration and the mapping configuration between e2e bearer and RLC channel by using SIB12. If the SIB12 provides the information to support U2U relay operation, the specific contents of the SIB12 needs to be discussed.
As mentioned before, to simplify gNB involvement for U2U operation, the source remote UE in RRC_CONNECTED can use SIB12 to be provided end-to-end bearer configuration and the mapping configuration between end-to-end bearer and the 1st-hop RLC channel. For the 1st-hop RLC configuration, the source remote UE uses the split-QoS receiving from the relay UE. In this case, the split-QoS can be non-standard QoS value because it may be hard split-QoS value is always standard QoS values. So if in the case that the source remote UE receives non-standard split QoS value, the source remote UE has to find the RLC channel associated with e2e bearer trying to best matching from the value provided by SIB12. 
Proposal 3: If SIB12 provides configurations for the U2U relay operation to simplify gNB involvement, the SIB12 provides at least end-to-end bearer configuration and the mapping configuration between end-to-end bearer and RLC channel considering split-QoS.
Proposal 4: For U2U source remote UE in RRC_CONNECTED/IDLE/INACTIVE, the source remote UE can use the e2e SL-DRB configuration and 1st-hop PC5 RLC channel configuration, which are provided by SIB12, if SIB12 provides them.
Proposal 5: If the split-QoS is non-standardized PQI value, the source remote UE tries to best matching from SIB12 for the mapping configuration between e2e bearer and RLC channel of the 1st-hop.

Issue 1.4: It is FFS how the Relay UE derives second hop configuration for SL-DRB.
For the 2nd-hop configuration, the relay UE has to know how source remote UE configures for the 1st-hop. The relay UE needs to receive the mapping configuration between QoS flow and e2e DRB and the mapping configuration between e2e DRB index and RLC channel ID of the 1st-hop. The relay UE can provide 2nd-hop configuration to the target remote UE based on the mapping configuration received from source remote UE and the information provided by SIB12. The mapping configuration between ingress RLC channel ID and egress RLC channel ID is configured by relay UE itself. 
Proposal 6: For U2U Relay UE in RRC_CONNECTED/IDLE/INACTIVE, the relay UE can use the 2nd-hop PC5 RLC channel configuration, which is provided by SIB12, if SIB12 provides it.
Proposal 7: U2U Source Remote UE delivers QoS flow-to-DRB mapping to the U2U Relay UE for 2nd-hop RLC channel configuration.
Proposal 8: U2U Source Remote UE provides the mapping configuration between DRB index and RLC channel ID to the U2U Relay UE. This can be used for the relay UE to make 2nd-hop RLC configuration.
Proposal 9: U2U Relay UE configures itself the mapping between ingress RLC channel ID and egress RLC channel ID based on e2e DRB index.

Issue 1.5: FFS whether reuse the U2N relay (re)selection parameters to U2U relay (re)selection.
The U2N relay (re)selection parameters can be reused for U2U relay (re)selection parameters. For example, PC5 RSRP (e.g., SL-RSRP, SD-RSRP) threshold for U2N relay (re)selection can be reused for U2U relay (re)selection. Because the quality to maintain communication will not be different in the case of U2N relay from the case of U2U relay.
Proposal 10: U2N relay (re)selection parameters can be reused to U2U relay (re)selection.

Issue 2.1: FFS whether additional procedure for L2 U2U PC5 RLF indication.
If the gNB doesn’t provide e2e bearer configuration or the 1st-hop RLC channel configuration by RRC dedicated message, the PRC RLF indication doesn’t need to be reported to the gNB. If gNB is derives e2e bearer configuration, the RLF indication may be used for reconfiguration or release the e2e bearer by the gNB. But if the gNB didn’t derive e2e bearer configuration, it will be useless information to the gNB.
Proposal 11: The U2U Remote UE doesn’t need to send U2U PC5 RLF indication to the gNB.

Issue 2.2: FFS the previous agreement “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).” Applies to L3 U2U relay or not, including whether there is a need for the PC5-RLF indication in this case.
It’s not clear the RLF indication is helpful to the source remote UE in L3 U2U relay operation. The RLF indication may be helpful to the L3 U2U operation, but it seems to be out of RAN2 scope. It’s related to SA2/CT1 scope. If SA2/CT1 says the RLF indication is needed, RAN2 can provide the indication to support the L3 U2U operation.
Proposal 12: It is up to SA2/CT1 whether to support PC5 RLF indication for L3 U2U operation.

Issue 2.3: FFS if there would be any constraints on the Remote UE implementation behaviour to keep or release the PC5 link with the relay UE.
According to the current spec, when SL RLF is happened, the RLF detecting UE releases the configuration related to PC5-RRC connection (e.g., DRB, SRB, RLC etc.) of the destination and then notify the release of the PC5-RRC connection to the upper layers for the destination. In the U2U relay operation, the 1st-hop PC5-RRC connection may be multiplexed with several different PC5-RRC connection from the different target remote UEs. So, even though the source remote UE receives RLF indication of a PC5-link with a target remote UE, the source remote UE may not release the 1st-hop PC5-RRC link. If the 1st-hop PC5-RRC connection is multiplexed with several 2nd-hop PC5-RRC connection, the source remote UE releases only the e2e bearer for the target remote UE related to the RLF indication. And then, indicate the e2e release to the upper layer, the upper layer decides whether to keep or release of the 1st-hop PC5 link.
Proposal 13: As the current specified, source remote UE first informs upper layer about e2e SRB/DRB release for the destination and may release PC5-RRC connection based on release indication by the upper layer.

Issue 2.5: FFS how to handle the E2E PC5 connection and SL-RB configuration if per-hop PC5 RLF is detected.
If remote UE detects per-hop PC5 RLF, the remote UE release all e2e related configuration (e.g., SRB, DRB, etc.), RLC configuration for the current hop, and mapping configuration between e2e bearer and RLC channel. And then, the remote UE indicates the release of the PC5-RRC connection (e.g., e2e-SRB/DRB for the target remote UE, RLC/SRAP configuration for the relay UE) to the upper layers. These operation based on the current specification.
Proposal 14: The remote UE detecting per-hop PC5 RLF releases e2e-SRB/DRB for the target remote UE, RLC/SRAP configuration for the relay UE. And then the remote UE informs the PC5-RRC was released due to RLF to the upper layer.

Issue xx: whether a single local ID is assigned to a UE or multiple local IDs are assigned to a UE for different UE pairs.
For this issue, the following 3 options was raised in the open issue list:
Option-1: Local ID is per UE, even there are multiple L2 IDs of source remote UE for different PC5 links/dest remote UEs, only one local ID is allocated to source UE. L2 ID is not needed when allocate local ID to source UE. 
Option-2: Local ID is per L2 ID of source remote UE, local ID is allocated with a L2 ID of source remote UE, as implemented in the current running CR.
Option-3: Local ID is per dest L2 ID/per UE pair, a (source) local ID is allocated to the source remote UE per dest L2 ID. In this case, even if (dest) local IDs of different destinations UEs are the same, as long as the source local IDs are different for different destinations, there is no collision issue.
Two local IDs are used for U2U relay. One is for local ID for identifying the L2 ID of the source remote UE, and the other is for local ID for identifying the L2 ID of the target remote UE. The local ID is used for reducing the SRAP header size comparing to use L2 IDs of both the source and target remote UE. So, the local ID can be assigned per L2 ID of the remote UE. We prefer the option-2.
Proposal 15: Local ID is per L2 ID of source remote UE. In other words, the local ID of source remote UE is allocated identifying L2 ID of source remote UE and the local ID of target remote UE is allocated identifying L2 ID of target remote UE.

2.2 Open issues from U2U stage 2 CR
Issue x.2: in the U2U relay connection establishment procedure, when the QoS split procedures is performed.
For the U2U relay connection establishment procedure, when the SL-SRB or SL-DRB can be configured is controversial. After local ID configuration for each end remote UE, SL-SRB can be configured. But for SL-DRB configuration, the QoS split has to be performed before the SL-DRB configuration. The source remote UE provides the configuration about e2e DRB bearer to the target remote UE and about RLC (/MAC/PHY) channel configuration for the 1st-hop to the relay UE. In these procedure, the source remote UE considers split-QoS per PFI.
So, the following procedure can be available. 


Figure 1 U2U relay connection establishment procedure
Step 1: Remote UEs and relay UE perform Discovery procedure.
Step 2a: The L2 U2U Remote UE establishes/modifies a PC5-RRC connection with the selected L2 U2U Relay UE (i.e., as specified in TS 23.304 [48]). 
Step 2b. The L2 U2U Relay UE establishes/modifies a PC5- RRC connection with the peer L2 U2U Remote UE (i.e., as specified in TS 23.304 [48]). 
Step 3. The L2 U2U Relay UE allocates two local IDs and it is delivered via RRCReconfigurationSidelink message to each of the L2 U2U Remote UEs: one local ID to identify the L2 U2U Remote UE, the other local ID to identify the peer L2 U2U Remote UE
Step 4: The L2 U2U Remote UE establishes end-to-end PC5-RRC connection with the peer L2 U2U Remote UE via the L2 U2U Relay UE. The L2 U2U Remote UE derives the end-to-end SL-SRB (this step can be merged with step 8).
Step 5: The L2 U2U Remote UE sends to the L2 U2U Relay UE all the QoS profiles for the end-to-end QoS flows via PC5-RRC message. 
Step 6: The L2 U2U Relay UE performs QoS split at least for PDB. 
Step 7.	The L2 U2U Relay UE sends the split QoS value (i.e., at least PDB) via PC5-RRC message to the L2 U2U Remote UE.
Step 8: The L2 U2U Remote UE derives the end-to-end SL-DRB.
Step 9a: The L2 U2U Remote UE derives the first hop configuration (e.g. PC5 Relay RLC Channel configuration) for SL-DRB.
Step 9b: The L2 U2U Relay UE derives the second hop configuration (e.g. PC5 Relay RLC Channel configuration) for SL-DRB.
Proposal 16: In the U2U connection establishment procedure, the source remote UE provides e2e SRB configuration after local ID allocation.
Proposal 17: In the U2U connection establishment procedure, the source remote UE provides e2e DRB configuration after QoS split is performed.
Proposal 18: In the U2U connection establishment procedure, it is up to source remote UE’s implementation whether to merge the procedure e2e SRB configuration and e2e DRB configuration.

2.3 Others 
[bookmark: _GoBack]Issue (others): whether to reuse legacy T400 timer for e2e PC5 connection establishment 
For PC5-RRC connection between source remote UE and target remote UE via relay UE, whether the legacy timer (i.e., T400) can be reused as it is or not needs to be discussed. The starting and stop condition are the same as the legacy T400 timer, but the value of T400 timer for e2e PC5 connection establishment can be different. Because it will take longer time for U2U connection than legacy SL connection. So, T400-like timer having longer timer value need to be allocated for the e2e PC5 connection establishment. 
Proposal 19: T400-like timer (having longer time than legacy T400 timer) needs to be allocated for e2e PC5 connection establishment.
3.	Conclusion
Proposal 1: The contents of PC5-RRC message from source remote UE to relay UE for QoS split is PDB per PFI.
Proposal 2: The split QoS value for the 2nd-hop doesn’t need to be delivered to the target remote UE if the necessity is not clear.
Proposal 3: If SIB12 provides configurations for the U2U relay operation to simplify gNB involvement, the SIB12 provides at least end-to-end bearer configuration and the mapping configuration between end-to-end bearer and RLC channel considering split-QoS.
Proposal 4: For U2U source remote UE in RRC_CONNECTED/IDLE/INACTIVE, the source remote UE can use the e2e SL-DRB configuration and 1st-hop PC5 RLC channel configuration, which are provided by SIB12, if SIB12 provides them.
Proposal 5: If the split-QoS is non-standardized PQI value, the source remote UE tries to best matching from SIB12 for the mapping configuration between e2e bearer and RLC channel of the 1st-hop.
Proposal 6: For U2U Relay UE in RRC_CONNECTED/IDLE/INACTIVE, the relay UE can use the 2nd-hop PC5 RLC channel configuration, which is provided by SIB12, if SIB12 provides it.
Proposal 7: U2U Source Remote UE delivers QoS flow-to-DRB mapping to the U2U Relay UE for 2nd-hop RLC channel configuration.
Proposal 8: U2U Source Remote UE provides the mapping configuration between DRB index and RLC channel ID to the U2U Relay UE. This can be used for the relay UE to make 2nd-hop RLC configuration.
Proposal 9: U2U Relay UE configures itself the mapping between ingress RLC channel ID and egress RLC channel ID based on e2e DRB index.
Proposal 10: U2N relay (re)selection parameters can be reused to U2U relay (re)selection.
Proposal 11: The U2U Remote UE doesn’t need to send U2U PC5 RLF indication to the gNB.
Proposal 12: It is up to SA2/CT1 whether to support PC5 RLF indication for L3 U2U operation.
Proposal 13: As the current specified, source remote UE first informs upper layer about e2e SRB/DRB release for the destination and may release PC5-RRC connection based on release indication by the upper layer.
Proposal 14: The remote UE detecting per-hop PC5 RLF releases e2e-SRB/DRB for the target remote UE, RLC/SRAP configuration for the relay UE. And then the remote UE informs the PC5-RRC was released due to RLF to the upper layer.
Proposal 15: Local ID is per L2 ID of source remote UE. In other words, the local ID of source remote UE is allocated identifying L2 ID of source remote UE and the local ID of target remote UE is allocated identifying L2 ID of target remote UE.
Proposal 16: In the U2U connection establishment procedure, the source remote UE provides e2e SRB configuration after local ID allocation.
Proposal 17: In the U2U connection establishment procedure, the source remote UE provides e2e DRB configuration after QoS split is performed.
Proposal 18: In the U2U connection establishment procedure, it is up to source remote UE’s implementation whether to merge the procedure e2e SRB configuration and e2e DRB configuration.
Proposal 19: T400-like timer (having longer time than legacy T400 timer) needs to be allocated for e2e PC5 connection establishment.
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