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Introduction
[bookmark: _Hlk149744732]In Rel-18, RAN2 discuss UE-to-UE relay and has made a progress. In this paper, we discussed remaining issues for supporting U2U relay.

Discussion
 RRC open issues
QoS splitting
For issue 1, we made a WA that E2E QoS related parameter is sent AS signalling. Additionally, U2U relay UE should know PQFI of the End-to-End QoS flow and mapping between the End-to-End QoS flow and End-to-End SL-DRB in order to derivation of 2nd hop configuration. 
Proposal 1. For transmission satisfying E2E QoS, relay UE need to know the mapping between E2E QoS flow and E2E SL-DRB.
And, to provide the mapping between E2E QoS and E2E SL-DRB, PC5-RRC message should be used to provide the split QoS related information.
Proposal 2. PC5-RRC message is used to provide the split QoS related information.
RAN2 agreed relay UE split the E2E QoS to 1st hop QoS and 2nd hop QoS for new QoS flow which will be mapped to a SL-DRB. However, hop condition changes in cases that new U2U remote UE connects with the U2U relay UE, RSRP/CBR between each UE, and some changes are occurred. Therefore, relay UE can change split QoS and inform the changed split QoS to remote UEs.
Proposal 3. Relay UE can change split QoS and inform the changed split QoS to remote UEs.
 E2E and per-hop SL-DRB configuration
And we discuss on the details related with SL-DRB and QoS. Firstly, on the FFS how the Relay UE derives the second hop configuration, we think relay UE should derives the second hop configuration so as to achieve second hop split QoS. 
Proposal 4. Relay UE derives second hop configuration based on 2nd hop split QoS.
Following alternatives are to derive second hop configuration based on 2nd hop split QoS, 
Alt 1. RAN2 specify how to derive 2nd hop configuration based on 2nd hop QoS.
Alt 2. It is up to Relay UE derives 2nd hop configuration based on 2nd hop QoS.
RAN2 agreed it is left to Relay UE implementation on how to split the PDB. And in one-to-one SL communication, UE derives configuration to satisfy the QoS. So, relay UE can derive 2nd hop configuration based on 2nd hop QoS. Additionally, RAN2 has no time to specify new mechanism for the derivation. Therefore, we think Alt2 is reasonable way.
Proposal 5. It is up to Relay UE how to derive 2nd hop configuration based on 2nd hop QoS.
For similar reasons, Tx remote UE should derive 1st hop configuration based on 1st hop QoS. And it is up to Tx Remote UE derives 1st hop configuration based on 1nd hop QoS.
Proposal 6. Tx remote UE derives 1st hop configuration based on 1st hop QoS. 
Proposal 7. It is up to Tx Remote UE how to derive 1st hop configuration based on 1nd hop QoS.
Figure 2 is candidate procedure for E2E SL-DRB establishment including discovery. If above proposals related to QoS split are agreed, Tx Remote UE should transmit QoS profile of the QoS flow to U2U Relay UE before the establishment of SL-DRB. And after the split QoS is provided from U2U Relay UE, Tx Remote UE derives 1st hop configuration of the SL-DRB and provides to the Relay UE the portion of the configuration related to Rx.
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Figure 2. E2E SL-DRB establishment procedure
Proposal 8. Before the establishment of SL-DRB, Tx Remote UE transmits QoS profile of the QoS flow to U2U Relay UE.
Proposal 9. After the 1st hop split QoS is provided from U2U Relay UE, Tx Remote UE derives 1st hop configuration of the SL-DRB and provides to the Relay UE the portion of the configuration related to Rx.
2.2  U2U Relay functionality related issues 
For 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.), remote UE may directly communicate with the relay UE via the PC5 link even if the E2E PC5 link is unavailable. So, AS layer should keep the PC5 link with the relay UE.
Proposal 10. AS layer of UE receiving notification message from relay UE should keep the PC5 link with the relay UE, and whether to release the PC5 link with the relay UE is up to upper layer.
[bookmark: _Hlk148569493]And we discuss on the 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.). In L3 relay, AS layer of remote/relay UE considers the PC5 link is used for direct communication. If PC5 link failure is detected by relay UE, relay UE indicates the failure to upper layer and the upper layer can release both of the PC5 links. Therefore, any enhancement is not needed for L3 relay.
Proposal 11. In L3 U2U relay, AS layer of relay UE should indicate the failure to upper layer and the upper layer may release both of the PC5 links (i.e., 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).” does not apply to L3 U2U relay).
In the endorsed CR[6], a new condition for initiation of Notification Message has been added based on the agreement, i.e. for a U2U relay UE, if the PC5 RLF with U2U Remote UE  has been detected, the relay UE has to notify the peer remote UE the RLF of the PC5 link.
	[bookmark: _Toc139045343]5.8.9.10	Notification Message
5.8.9.10.2	Initiation
The U2N Relay UE may initiate the procedure when one of the following conditions is met:
1>	if the UE is acting as U2N Relay UE:
21>	upon Uu RLF as specified in 5.3.10;
21>	upon reception of an RRCReconfiguration including the reconfigurationWithSync;
21>	upon cell reselection;
21>	upon L2 U2N Relay UE's RRC connection failure including RRC connection reject as specified in 5.3.3.5 and 5.3.13.10, and T300 expiry as specified in 5.3.3.7, and RRC resume failure as specified in 5.3.13.5;
1>	if the UE is acting as U2U Relay UE:
2>		upon detection of PC5 RLF with U2U Remote UE as specified in 5.8.9.3;




Beside the agreed condition, we think another condition should be also considered. As per [2] and [3], upper layers could request the release of the PC5-RRC connection and corresponding behaviours are also defined in TS38.331 as below.
	0. [bookmark: _Toc46439423][bookmark: _Toc46444260][bookmark: _Toc46487021][bookmark: _Toc52836899][bookmark: _Toc52837907][bookmark: _Toc53006547][bookmark: _Toc60777050][bookmark: _Toc139045330]5.8.9.5	Actions related to PC5-RRC connection release requested by upper layers
The UE initiates the procedure when upper layers request the release of the PC5-RRC connection as specified in TS 24.587 [57] or TS 24.554 [72]. The UE shall not initiate the procedure for power saving purposes.
The UE shall:
1>	if the PC5-RRC connection release for the specific destination is requested by upper layers:
2>	discard the NR sidelink communication related configuration of this destination;
2>	release the DRBs of this destination if configured, in according to clause 5.8.9.1a.1;
2>	release the SRBs of this destination, in according to clause 5.8.9.1a.3;
2>	release the PC5 Relay RLC channels if configured, in according to clause 5.8.9.7.1;
2>	reset the sidelink specific MAC of this destination.
2>	consider the PC5-RRC connection is released for the destination;



If the upper layer of a U2U relay UE requests to release the PC5 RRC connection with a remote UE, it is reasonable that the relay UE notifies the peer Remote UE just like the PC5 RLF detection case which has been agreed.
Proposal 12: upon the PC5-RRC connection release with a Remote UE is requested by upper layers, a U2U Relay UE initiates the Notification procedure to the peer Remote UE.
In RAN2#121bis, it was agreed that E2E PC5 unicast link and PC5 RRC connection are supported as legacy.
	End-to-end PC5 RRC connection between source remote UE and target remote UE is supported, in addition to PC5-RRC connections between each remote UE and the relay UE.  This does not imply support of all PC5-RRC procedures between the remote UEs.
A one-to-one correspondence between end-to-end PC5 RRC connection and end-to-end PC5 unicast link is supported as legacy.
E2E PC5-RRC connection is considered to be established after a corresponding E2E PC5 unicast link is established.  FFS how configurations for e2e SL-SRBs are supported.



However, it is not clear when relay reselection is triggered after the E2E PC5 unicast link established, how to deal with the E2E PC5 unicast link and PC5 RRC connection.
There could be three options:
· Option 1, Both E2E PC5 unicast link and PC5 RRC connection are considered as connected.
· Option 2, The E2E PC5 unicast link is connected while the PC5 RRC connection is released.
· Option 3, Both E2E PC5 unicast link and PC5 RRC connection are considered as released.
Regarding to Option 1, it is not clear how a remote UE could re-initiate a PC5 unicast link to the same peer remote UE when the PC5 unicast link is still considered as connected. And it is also not clear that when the E2E PC5 RRC connection is connected, how to relocate the PC5 RLC Channels of E2E SL-SRBs to the reselected relay UE.
Regarding to Option 2, since the agreement allows “E2E PC5-RRC connection is considered to be established after a corresponding E2E PC5 unicast link is established.” If the E2E PC5 unicast link is connected, the PC5 RRC connection should be existing.
Regarding to Option 3, we think it might be a way forward since the E2E PC5 unicast link will be re-established when a relay UE is selected and corresponding PC5 RRC connection is also established after that.
Proposal 13: RAN2 to discuss the state of the E2E PC5 unicast link and PC5 RRC connection when relay reselection occurs.
For issue 2.4 (whether/how to capture if the SL-RSRP/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is not available.), since RAN2 agreed the specific authorization is needed for U2U relay, U2U service is deferent from sidelink service. So, the UE should be able to initiate U2U relay selection directly. On the perspective how to capture this, RAN2 considers the RSRP threshold condition and direct PC5 failure as triggering event of U2U relay selection (not allowance condition).
Proposal 14. the UE can initiate U2U relay selection in case that the UE has no PC5 connection.
Proposal 15. RAN2 considers (1) the RSRP threshold condition, (2) direct PC5 link failure and (3) upper layer indication as triggering event of U2U relay selection.

2.3  RSRP threshold related issues
RAN2 made an agreement that the UE measures a SL-RSRP from received discovery integrated DCR message and comparing with a SD-RSRP threshold. In the discussion RAN2 have same understanding that the physical difference between SL-RSRP and SD-RSRP is power control (transmission) scheme. RAN2 spent a time to discuss on the comparability between SL-RSRP and SD-RSRP and what is deference. Therefore, we think RAN2 should define SD-RSRP and SL-RSRP in specification on consideration of backward compatibility to avoid repeating the same argument. 
Observation 1. RAN2 reached common understanding about SD-RSRP and SL-RSRP but there is no definition in current spec, only abbreviation “sidelink discovery RSRP”.
Proposal 16. To avoid repeating the same argument, RAN2 specifies definition of SD-RSRP and SL-RSRP on consideration of backward compatibility.
We think RAN2 has a common understanding as follows;
· SD-RSRP is RSRP measured by broadcast transmission of discovery messages
· SL-RSRP is RSRP measured by unicast transmission of sidelink communications.
· Main difference between SD-RSRP and SL-RSRP is cast type, i.e. power control.
RAN2 should also consider forward compatibility. In future release, new PC5 message can be introduced and an RSRP of the message may be used. So, we think each RSRP should be defined in terms of cast type.
Proposal 17. RAN2 should specify definition of SD-RSRP and SL-RSRP in terms of cast type.
· SD-RSRP is RSRP measured by sidelink transmission of which cast type is broadcast or groupcast
· SL-RSRP is RSRP measured by sidelink transmission of which cast type is unicast
2.4  SRAP related issues
In the RRC CR[6], rapporteur reflect the RAN2 agreement, Fixed index (i.e., 0/1/2/3) are defined for E2E SL-SRB 0/1/2/3 respectively, to the spec. In our understanding, the fixed index should be used in SRAP header. Firstly, index 0 is not defined for SLRB-PC5-ConfigIndex-r16. And in 38.351, to identify the SRB and DRB, the value of srb/drb-identity minus 1 is used as BEARER ID as follows;
· Determine the BEARER ID field corresponding to SRB identity for SRB (i.e., set the BEARER ID field to srb-Identity), or corresponding to DRB identity minus 1 for DRB (i.e., set the BEARER ID field to drb-Identity minus 1), from which the SRAP SDU is received, configured as specified in TS 38.331 [3].
That is, fixed index (0/1/2/3) of BEARER ID in SRAP header is used for E2E SL-SRB 0/1/2/3 respectively, and fixed index (1/2/3/4) of SLRB-PC5-ConfigIndex-r16 is used for E2E SL-SRB 0/1/2/3 respectively.
Proposal 18. In case of U2U relay, fixed index (0/1/2/3) of BEARER ID in SRAP header is used for E2E SL-SRB 0/1/2/3 respectively, and fixed index (1/2/3/4) of SLRB-PC5-ConfigIndex-r16 is reserved for E2E SL-SRB 0/1/2/3 respectively.
For E2E SL-DRB (raised as issue 1.4), UE can follow the legacy mechanism (i.e., set the BEARER ID field to drb-Identity (SLRB-PC5-ConfigIndex-r16) minus 1).
Proposal 19. UE determine the BEARER ID field corresponding to DRB identity minus 1 for DRB (i.e., set the BEARER ID field to SLRB-PC5-ConfigIndex-r16 minus 1)
And, we discuss on the reusing of UE ID assigned by old relay UE. In a case of U2U relay reselection, both remote UE already holds an assigned ID respectively. It means remote UEs can reuse the collision avoided UE IDs. However, if relay UE has other U2U remote UE, the ID may conflict with another UE IDs. Another point of view, New Relay UE doesn’t need to assign UE ID for each remote UE but to be indicated UE IDs from each remote UEs, i.e. signalling load is same. Therefore, assignment of UE ID should be up to new relay UE and U2U remote UEs don't need to reuse the UE ID. So, the remote UE releases the old UE ID when connecting with a new relay UE for communication with the peer UE.
Proposal 20. the remote UE releases the old UE ID when connecting with a new relay UE for communication with the peer UE.
Figure 3 shows 2 cases of U2U relay path. In case 1, if the UE IDs of remote-1 and remote-3 collide, relay UE-1 can determine which UE the packet is from based on the fact that it has received it from a different RLC entity. However, in remote-2, if the UE IDs of remote-1 and remote-3 collide, it is not possible to determine which UE the packet is from. We believe that relay UEs can avoid this issue by assigning UE IDs appropriately.
In case 2, similar to case 1, even if the IDs of remote-1 and remote-3 collide, remote-2 can determine which UE the packet is from based on the fact that it has received it from a different RLC entity. However, another issue is whether remote-2 has multiple UE IDs which is assigned by each relay UE respectively. In other words, it should be discussed whether one UE ID is assigned to one remote UE or one UE ID is assigned to each relay UE.
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Figure 3. 2 case of U2U relay path
Observation 3. UE ID collision should be resolved by relay UE or by mapping between SRAP and RLC.
Proposal 21. RAN2 discuss whether one UE ID is assigned to one remote UE or one UE ID is assigned per relay UE.
Conclusion
Proposal 1. For transmission satisfying E2E QoS, relay UE need to know the mapping between E2E QoS flow and E2E SL-DRB.
Proposal 2. PC5-RRC message is used to provide the split QoS related information.
Proposal 3. Relay UE can change split QoS and inform the changed split QoS to remote UEs.
Proposal 4. Relay UE derives second hop configuration based on 2nd hop split QoS.
Proposal 5. It is up to Relay UE how to derive 2nd hop configuration based on 2nd hop QoS.
Proposal 6. Tx remote UE derives 1st hop configuration based on 1st hop QoS. 
Proposal 7. It is up to Tx Remote UE how to derive 1st hop configuration based on 1nd hop QoS.
Proposal 8. Before the establishment of SL-DRB, Tx Remote UE transmits QoS profile of the QoS flow to U2U Relay UE.
Proposal 9. After the 1st hop split QoS is provided from U2U Relay UE, Tx Remote UE derives 1st hop configuration of the SL-DRB and provides to the Relay UE the portion of the configuration related to Rx.
Proposal 10. AS layer of UE receiving notification message from relay UE should keep the PC5 link with the relay UE, and whether to release the PC5 link with the relay UE is up to upper layer.
Proposal 11. In L3 U2U relay, AS layer of relay UE should indicate the failure to upper layer and the upper layer may release both of the PC5 links (i.e., 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).” does not apply to L3 U2U relay).
Proposal 12: upon the PC5-RRC connection release with a Remote UE is requested by upper layers, a U2U Relay UE initiates the Notification procedure to the peer Remote UE.
Proposal 13: RAN2 to discuss the state of the E2E PC5 unicast link and PC5 RRC connection when relay reselection occurs.
Proposal 14. the UE can initiate U2U relay selection in case that the UE has no PC5 connection.
Proposal 15. RAN2 considers (1) the RSRP threshold condition, (2) direct PC5 link failure and (3) upper layer indication as triggering event of U2U relay selection.
Observation 1. RAN2 reached common understanding about SD-RSRP and SL-RSRP but there is no definition in current spec, only abbreviation “sidelink discovery RSRP”.
Proposal 16. To avoid repeating the same argument, RAN2 specifies definition of SD-RSRP and SL-RSRP on consideration of backward compatibility.
Proposal 17. RAN2 should specify definition of SD-RSRP and SL-RSRP in terms of cast type.
· SD-RSRP is RSRP measured by sidelink transmission of which cast type is broadcast or groupcast
· SL-RSRP is RSRP measured by sidelink transmission of which cast type is unicast
Proposal 18. In case of U2U relay, fixed index (0/1/2/3) of BEARER ID in SRAP header is used for E2E SL-SRB 0/1/2/3 respectively, and fixed index (1/2/3/4) of SLRB-PC5-ConfigIndex-r16 is reserved for E2E SL-SRB 0/1/2/3 respectively.
Proposal 19. UE determine the BEARER ID field corresponding to DRB identity minus 1 for DRB (i.e., set the BEARER ID field to SLRB-PC5-ConfigIndex-r16 minus 1)
Proposal 20. the remote UE releases the old UE ID when connecting with a new relay UE for communication with the peer UE.
Observation 3. UE ID collision should be resolved by relay UE or by mapping between SRAP and RLC.
Proposal 21. RAN2 discuss whether one UE ID is assigned to one remote UE or one UE ID is assigned per relay UE.
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