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1. Introduction
In Rel-18, RAN2 discuss UE-to-UE relay. And in RAN2#119-e meeting, RAN2 agreed that
	Agreements:

Proposal 1.1 (modified):

In UE-to-UE relay, the remote/relay UE in RRC_IDLE/RRC_INACTIVE or OOC can acquire discovery configuration as in Rel17 (i.e., cell-specific configuration/preconfiguration).  FFS if any restrictions specific to UE-to-UE relay are introduced for in-coverage UE in RRC_CONNECTED.   

Proposal 2.1:

Protocol stack for U2N Relay discovery is re-used for U2U Relay Discovery 

Proposal 2.2:

U2U Relay re-uses SL-SRB4 (with associated PDCP, RLC procedures and configuration) to carry discovery messages 

Proposal 4.1:

Both shared and dedicated resource pool can be used for U2U discovery transmission and Rel-17 pool selection principle is re-used. 

Proposal 5.1:

SL-RSRP and SD-RSRP can be used for relay selection/reselection criteria.  FFS when each of the two quantities are used and whether to re-use the criteria in Rel17.

Proposal 7.1a:       Relay selection triggers include at least 1) Upper layer trigger; 2) PC5 signal strength conditions.  RAN2 further discuss details for trigger 2). 

Proposal 7.1b (modified):       Relay reselection triggers include at least 1) Upper layer trigger; 2) PC5-RLF detection at the remote UE; 3) PC5-RLF indication received from the relay; 4) PC5 signal strength conditions; 5) PC5 link release message from relay to remote.  RAN2 further discuss details for trigger 4), potentially including T400 expiry.  FFS if some of the conditions could be indicated to upper layer instead of directly causing reselection.


And in RAN2#119-e meeting, RAN2 agreed that
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.

In this paper, we discuss on this relating issue.
2. Discussion
2.1 conditions for U2U relay (re)selection
According to WID for sidelink relay, RAN2 should decide U2U relay procedures on the assumption that procedure will be applied to multi-hop relay. 

Observation 1. RAN2 should decide U2U relay procedures on the assumption that the procedure will be applied to multi-hop U2U/U2N relay.
RAN2 agreed with U2U relay (re)selection triggers. We listed some cases in which UE needs to trigger U2U relay (re)selection in the contribution for RAN2#119bis-e. The cases list is follows: 
Case1. Source UE and Destination UE communicate directly using sidelink, but the link quality become worse.

Case2. Source UE, U2U Relay UE and Destination UE communicate using U2U relay path, but the link (Source–Relay or Relay-destination) quality becomes worse or link failure is declared.

Case3. Source UE, U2U Relay UE and Destination UE communicate using U2U relay path, but the both link (Source–Relay and Relay-destination) are failure because U2U Relay UE cannot relay anymore.

Case4. Source UE, U2U Relay UE and Destination UE communicate using U2U relay path, but other path is better than the current path.
For the case 1, source/destination UE should trigger U2U relay selection upon when the PC5 link becomes worse. This behaviour is agreed (as proposal 7.1a-(2)) in RAN2 but the details are FFS. Firstly, Rel-17 U2N relay selection and reselection procedure can be baseline. In legacy U2N relay (re)selection procedure, Remote UE initiates (re)selection procedure if the link quality between serving relay and remote becomes worse than sl-RSRP-Threshold. Based on the procedure, a threshold for U2U relay selection triggering is needed. And sl-RSRP-Threshold is configured for U2N relay. So RAN2 should introduce new threshold parameter for triggering U2U relay selection. 
Observation 2. A threshold for R17 U2N relay reselection may not be appropriate for U2U relay (re)selection.
Proposal 1. RAN2 introduces new threshold parameter for triggering U2U relay selection. (i.e. RAN2 should not reuse the parameter of R17 U2N Relay for U2U Relay.)
If Source UE which has no PC5 link for destination UE wants to trigger U2U relay selection (i.e. triggered by only upper layer indication), Uu/PC5 threshold is not needed. 
For case 2, RAN2 agreed with Proposal 7.1b-(4) but PC5 in the agreement may mean source-relay link. It seems issue which UE triggers U2U relay reselection when destination or relay determines that relay-destination link becomes worse. If relay UE detects PC5 becomes worse based on an SL-RSRP measurement, relay can indicates link quality to source UE. In this case, source UE can trigger the reselection upon receiving the indication. And if destination UE determines PC5 becomes worse, destination can trigger the reselection upon the detection. Similarly, source UE can trigger the reselection if source UE determines link worse and destination UE can trigger the reselection upon receiving indication from relay if relay UE determines link (source-relay) worse and indicates to destination.
Observation 3. Two Remote UEs and one Relay UE can measure link quality for each PC5 link.

Proposal 2. If U2U Relay UE determines that a PC5 link for one Remote UE becomes worse, U2U Relay UE indicates it to another Remote UE.

Proposal 3. If Remote UE determines or is indicated that the PC5 link becomes worse, Remote UE triggers U2U relay reselection.
For triggering U2U relay reselection by Remote UE and transmitting the indication indicating that another PC5 link becomes worse by U2U Relay UE, a threshold is needed. The threshold can be common with a threshold for U2U relay selection but we think the thresholds should be separately configured for flexibility.

Proposal 4. RAN2 introduces new threshold parameter of triggering U2U relay reselection. (i.e. RAN2 should not reuse the parameter of R17 U2N Relay.)
For case of RLF (i.e. (re)selection is triggered by sidelink RLF), RAN2 agreed with related proposal 7.1-b-(2), (3). When source UE detects SL-RLF on PC5 link (source-relay or source-destination) or receives SL-RLF indication from Relay, source UE should trigger the U2U (re)selection. For this behaviour, Relay UE should indicate SL-RLF to remote UE via no-failed link. 

Proposal 5. If U2U Relay UE detects SL-RLF on a PC5 link for one Remote UE, U2U Relay indicates the SL-RLF to another Remote UE.
If P2 and P5 are agreed, same PC5-RRC message with cause values for the two indications (i.e. worse/ failure) can be used. NotificationMessageSidelink’s structure can be re-used for the message.
Proposal 6. If P2 and P5 are agreed, same PC5-RRC message with cause values for the two indications (i.e. worse/ failure) can be used. NotificationMessageSidelink’s structure can be re-used for the message.
For above cases, one Remote UE should stop U2U relay reselection procedure if both Remote UEs initiate (re)selection procedure. Otherwise, both Remote UEs may select relay UE each other or dual connection can be established via same relay UE. To avoid the conflict, we can consider two alternatives:

Alt 1. One Remote UE can initiate U2U relay (re)selection procedure.

Alt 2. Both Remote UEs can initiate U2U relay (re)selection procedure and one Remote UE stops on-going procedure.
Therefore, RAN2 should discuss whether both or one Remote UE(s) should initiate the (re)selection. If both Remote UE can initiate the U2U Relay (re)selection, RAN2 should discuss when and which UE stops the procedure.
Proposal 7. RAN2 should discuss whether both or one Remote UE(s) should initiate the (re)selection.
Proposal 8. RAN2 should discuss how to operate the conflict of U2U relay (re)selection procedure if both Remote UEs can initiate U2U relay (re)selection.
For the case 4, RAN2 agreed that remote UE triggers U2U relay selection if PC5 becomes worse. This agreement may mean UE can select to perform U2U relay when the UE determines that direct communication is difficult to continue. The determination is made based on AS criteria. However, channel occupancy of U2U relaying may be twice of channel occupancy of direct communication. Therefore source or destination UE should use direct communication instead of U2U relaying as much as possible. 
Proposal 9. Source UE should prior direct communication instead of U2U relaying when source UE performs (re)selection of U2U Relay UE. 
And RAN2 should support the scenario that Remote UE changes from U2U relaying to direct communication based on AS criteria, because RAN2 supports the scenario that potentially Remote UE changes from direct communication to U2U relaying based on AS criteria. 
Proposal 10. RAN2 considers the scenario that Remote UE changes from U2U relaying to direct communication based on AS criteria, because RAN2 supports the scenario that potentially Remote UE changes from direct communication to U2U relaying based on AS criteria.

2.2 other
And following proposals from “Summary of [AT119bis-e][427][Relay] Remaining proposals on UE-to-UE relay (InterDigital)” were not treated in the last meeting for meeting time.
[Proposal to postpone discussion]

Proposal 4.1: [14/20]
Whether there is a need for an indication of whether gNB is capable of U2U relay can be discussed following further design of U2U relay.   
[Further proposals to be discussed if time permits]

Proposal 2.1:
[15/20] Discovery message transmission at the relay UE is conditioned on at least upper layer indication and channel measured from discovery received from the remote UE (i.e. Model B). 

Proposal 2.2:
[8/20] RAN2 further discuss whether conditions/content of the neighbour UE list is used to determine whether a relay UE transmits the discovery message. 

Proposal 3.1 [13/20]:
At least a) channel quality between source remote UE and relay and b) channel quality between the relay and destination remote UE are used for selection of the relay.  FFS on other criteria.   

According to above proposals, we think indication of whether gNB is capable of U2U relay is not needed for now. If RAN2 specifies gNB’s special handling for U2U relay, RAN2 should reconsider whether or not the indication is needed.
Proposal 11. RAN2 should postpone the discussion on whether there is a need for an indication of whether gNB is capable of U2U relay.

For proposal 2.1 and 2.2, we think relay UE can transmit discovery message to destination (target) UE when the conditions are satisfied. The conditions are following:

(a)
Upper layer indicates to transmit discovery message.

(b)
SL-RSRP or SD-RSRP measured from discovery message received from remote (source) UE is better than threshold.

And we think the concept of neighbour list has some complexity (e.g. validity timer, periodic discovery transmission, etc.). So RAN2 should agree with Proposal 2.1.
Observation 4. The concept of neighbour list has some complexity, e.g. validity timer/ periodic discovery transmission. 
Proposal 12. Discovery message transmission at the relay UE is conditioned on at least (a) upper layer indication and (b) channel measured from discovery received from the remote UE. (From [AT119bis-e][427])
For proposal 3.1, we think target UE should select appropriate relay UE if received multiple discovery messages from multiple candidate relay UE. In this case, target UE considers both hops quality for path selection. So RAN2 should agree with Proposal 3.1. 

Proposal 13. For U2U relay UE selection, UE should consider channel quality of both hops.
3. Conclusion

In this contribution, we made the following proposals:
Observation 1. RAN2 should decide U2U relay procedures on the assumption that the procedure will be applied to multi-hop U2U/U2N relay.
There are some scenarios in which UE needs to trigger U2U relay (re)selection as follows;
· Case1. Source UE and Destination UE communicate directly using sidelink, but the link quality become worse.

· Case2. Source UE, U2U Relay UE and Destination UE communicate using U2U relay path, but the link (Source–Relay or Relay-destination) quality becomes worse or link failure is declared.

· Case3. Source UE, U2U Relay UE and Destination UE communicate using U2U relay path, but the both link (Source–Relay and Relay-destination) are failure because U2U Relay UE cannot relay anymore.

· Case4. Source UE, U2U Relay UE and Destination UE communicate using U2U relay path, but other path is better than the current path.
Observation 2. A threshold for R17 U2N relay reselection may not be appropriate for U2U relay (re)selection.
Proposal 1. RAN2 introduces new threshold parameter for triggering U2U relay selection. (i.e. RAN2 should not reuse the parameter of R17 U2N Relay.)
Observation 3. Two Remote UEs and one Relay UE can measure link quality for each PC5 link.

Proposal 2. If U2U Relay UE determines that a PC5 link for one Remote UE becomes worse, U2URelay UE indicates it to another Remote UE.

Proposal 3. If Remote UE determines or is indicated that the PC5 link becomes worse, Remote UE triggers U2U relay reselection.
Proposal 4. RAN2 introduces new threshold parameter of triggering U2U relay reselection. (i.e. RAN2 should not reuse the parameter of R17 U2N Relay.)
Proposal 5. If U2U Relay UE detects SL-RLF on a PC5 link for one Remote UE, U2U Relay indicates the SL-RLF to another Remote UE.
Proposal 6. If P2 and P5 are agreed, same PC5-RRC message with cause values for the two indications (i.e. worse/ failure) can be used. (Legacy parameter)’s structure can be re-used for the message.
Proposal 7. RAN2 should discuss whether both or one UE(s) should initiate the (re)selection.
Proposal 8. RAN2 should discuss how to operate the conflict of U2U relay (re)selection procedure if both UEs can initiate U2U relay (re)selection.
Proposal 9. Source UE should prior direct communication instead of U2U relaying when source UE performs (re)selection of U2U Relay UE. 

Proposal 10. RAN2 considers the scenario that Remote UE changes from U2U relaying to direct communication based on AS criteria, because RAN2 supports the scenario that potentially Remote UE changes from direct communication to U2U relaying based on AS criteria.

Observation 4. The concept of neighbour list has some complexity, e.g. validity timer/ periodic discovery transmission. 
Proposal 11. RAN2 should postpone the discussion on whether there is a need for an indication of whether gNB is capable of U2U relay.

Proposal 12. Discovery message transmission at the relay UE is conditioned on at least (a) upper layer indication and (b) channel measured from discovery received from the remote UE. (From [AT119bis-e][427])
Proposal 13. For U2U relay UE selection, UE should consider channel quality of both hops.
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