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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2 #114e, there were a number of agreements reached towards the service continuity in L2 relaying, based on the offline discussion [AT114-e][605][Relay]. Also, there were a number of proposals in that offline discussion that were left to be treated in this meeting. 
Considering that the issues related to those left-over proposals were the main focuses in this meeting and were made based on a clear majority’s view, we in this contribution therefore discuss further details related to these issues on the basis of these proposals with respect to service continuity design for L2 relaying. 
2. Discussion
The left-over proposals from [AT114-e][605][Relay] that were concluded to be treated in this meeting are gathered in Table 1 as follows. It can be seen that some of the proposals are related to some general aspects (e.g. P4/5/7), some are specific to indirect-to-direct path switch (P15-22, P25/26) and the rest (P28/30/32) specific to direct-to-indirect path switch. Below discussions are organized from these three perspectives. 
Table 1. Left over proposals from [AT114-e][605][Relay]
	[Easy]
Proposal 4 (easy) (18/19): CHO-like path switch procedure for Remote UE can be studied after the baseline design is finalized.
Proposal 5 (easy): The handling of RRC_CONNECTED Remote UE’s mobility due to SL RLF or Uu RLF notified by Relay UE can be discussed in CP agenda item. 
[bookmark: _Hlk78539669]Proposal 7 (easy): New measurement events can be defined to compare SL relay link measurement with a threshold and/or to compare SL relay link measurement with threshold A and Uu link measurement with threshold B.

Proposal 15 (easy) (15/19): For indirect to direct path switch, RRC Reconfiguration message to Relay UE can be sent any time after step 3 based on gNB implementation, as in the Figure 4.5.4.1-1.
Proposal 16 (easy): For indirect to direct path switch, the timing of the PC5 unicast link release is up to UE implementation after step 3.
Proposal 17 (easy) (18/19): For indirect to direct path switch, that PC5 connection reconfiguration can be executed between Remote UE and Relay UE to release PC5 RLC for relaying.
Proposal 18 (easy): For indirect to direct path switch, based on RRC Reconfiguration by gNB Remote UE and Relay UE can execute PC5 connection reconfiguration to release PC5 RLC for relaying and the timing of PC5 connection reconfiguration is up to UE implementation after step 3.
Proposal 19 (easy) (16/19): For indirect to direct path switch, explicit PC5 unicast link release procedure as legacy can be executed to release PC5 unicast link after Remote UE and Relay UE receive RRC reconfiguration from gNB.
Proposal 20 (easy): For indirect to direct path switch, layer 2 link release procedure as legacy can be used when Remote UE and Relay UE execute PC5 unicast link release procedure.
Proposal 21 (easy) (18/19): For indirect to direct path switch, Relay UE does not perform data forwarding back to gNB for Remote UE.
Proposal 22 (easy) (18/19): For indirect to direct path switch, step 8 can be executed in parallel or after step 5.
[Note: P22 refers to the step numbers from Figure 4.5.4-1 of TR 38.836]
Proposal 25 (easy) (17/19): For indirect to direct path switch, the contents in RRC Reconfiguration message for Remote UE can be same as legacy NR RRC Reconfiguration with sync. 
Proposal 26 (easy) (18/19): For indirect to direct path switch, the RRC Reconfiguration message for Relay UE is intended to release Uu and PC5 RLC configuration for relaying, bearer mapping configuration between PC5 RLC and Uu RLC.

Proposal 28 (easy) (15/19): For direct to indirect path switch, the PC5 connection setup procedure is executed after step 3 if the connection has not been setup yet.
Proposal 30 (easy) (15/19): For direct to indirect path switch, additional indication from RRC_CONNECTED Relay UE to gNB is not necessary to initiate Relay UE’s reconfiguration upon establishing unicast link with Remote UE.
Proposal 32 (easy) (18/19): For direct to indirect path switch, the contents in RRC Reconfiguration message for Relay UE can include at least Uu and PC5 RLC configuration for relaying, bearer mapping configuration.

Discussion:
· Remaining proposals to be resubmitted next meeting


2.1	Generic aspects
In Table 1, one of the common aspects applicable for both indirect-to-direct case and direct-to-indirect case is how to define the measurement events for the SL relaying specific measurement reporting from the remote UE to the gNB. From above P7 in Table 1, the majority would like to introduce an event(s) based on an SL measurement threshold only, and an event(s) based on both an SL threshold and a Uu threshold:
· Regarding the SL threshold only event(s), i.e.  “compare SL relay link measurement with a threshold”, it may be feasible to imitate the Event A1/A2 as in Uu, with simply the “Serving cell” replaced with “a Relay UE”. 
· Regarding the event(s) based on both SL and Uu thresholds, i.e. “to compare SL relay link measurement with threshold A and Uu link measurement with threshold B”, it may be feasible to imitate the Event A5 as in Uu, with simply “a Relay UE” in SL substituting for the “SpCell” and “neighbour cell” in Uu in the “indirect-to-direct” case and “direct-to-indirect” case, respectively. 
For the indirect-to-direct path switch, it seems that the Relay UE should just refer to the one the Remote UE is currently connected with. By contrast, for the direct-to-indirect path switch, it is possible that a Remote UE collects the SL measurement results from multiple surrounding (candidate) Relay UEs, and in this case there may need to be some further criterion to judge whether the related event(s) is met among the measurements collected from these candidate Relay UEs, e.g. whether the events are considered as met, if the SL measurements with any Relay UEs meet the related condition(s), or only if the best or worst SL measurement of all surrounding candidates meet the conditions, or else. This can be further discussed after RAN2 concludes whether to adopt the A1/A2-like events based on SL threshold only, and/or the A5-like event based on Uu and SL thresholds. 
Proposal 1: For the measurement event based on SL threshold only, introduce an A1-like event and an A2-like event, with the “Serving cell” in Uu replaced by a “Relay UE” in SL. 
Proposal 2: For the measurement event based on both a Uu threshold and an SL threshold, introduce an A5-like event, where “a Relay UE” in SL substitutes for the “SpCell” in Uu in the “indirect-to-direct” case, and substitutes for the “neighbour cell” in Uu in the “direct-to-indirect” case.
Proposal 3: For indirect-to-direct path switch, the Relay UE in above events refers to the one with which the Remote UE is currently connected. FFS which specific Relay UE is concerned when measurements are available for more than one candidate Relay UEs for the direct-to-indirect path switch. 
2.2	Indirect-to-direct path switch
One of the main issues concerning the proposals for the Indirect-to-direct path switch (P15-22, P25/26) is whether/how the Relay UE and Remote UE release the PC5 RLC bearers used for L2 relaying and/or even release the corresponding PC5 RRC connection. During [AT114-e][605][Relay], the discussion was actually carried out towards a PC5 RRC connection used for L2 relaying only (P16/19/20, corresponding to Q16a/b, Q18a/b/c) and a PC5 RRC connection shared by L2 relaying and PC5-terminated non-relay traffic (P17-18, corresponding to Q17a/b/c), respectively. 
From the perspective of  bearer release and connection release, it makes sense to distinguish the two different cases, because it is intuitive that different cases may lead to different handling: when the indirect-to-direct path switch happens, a relaying only PC5 RRC connection can be directly released between the Remote and Relay, and the corresponding PC5 RLC bearer release follows directly; whereas a PC5 RRC connection shared by relaying and non-relaying traffic cannot be released with only related PC5 RLC bearers able to be released on the related PC5 RRC connection. However, it is now not crystal-clear which proposals are applied for which cases in the current forms of the proposals, so it is suggested to make some clarification to ease further discussion. 
Proposal 4: Clarify that the left-over Proposals 16/19/20 from [AT114-e][605][Relay] are for a relaying-only PC5 RRC connection, and Proposals 17/18 are for a PC5 RRC connection shared by relaying traffic and non-relaying traffic.   
Then, based on the above proposals for indirect-to-direct path switch, the specific Spec impacts resulting from them are discussed as one step forward with the further analyses as follows. When the indirect-to-direct path switch happens with the Remote UE receiving the RRC reconfiguration message with L2 relay specific Reconfiguration with sync (as per the majority’s view in P25 in Table 1), the related PC5 configurations should be released as follows:
· For a PC5 RRC connection dedicated for L2 relaying, the PC5 RRC connection release is initiated between the Relay UE and Remote UE in accordance with P19/20 as in Table 1, and once the PC5 RRC connection is released, all the associated PC5 RLC bearers should be naturally released by the Remote UE. 
In more detail, the Remote UE can release the PC5 RRC connection upon the reception of the RRC Reconfiguration with sync that triggers the indirect-to-direct path switch from the Relay UE (similar to detaching from the source cell as in Uu handover), and this can be added as a new trigger condition for PC5 RRC connection release to the Spec for the Remote UE. At the Relay UE side, it will receive an RRC Reconfiguration message from the gNB as well, indicating that the indirect-to-direct path switch is performed for one of its connected Remote UE(s) (See step 6 in Figure 4.5.4.1-1 of the TR). As a result, a new trigger condition for PC5 RRC connection release for the Relay UE is also added that the Relay UE releases the PC5 RRC connection with the concerned Remote UE, after receiving this Reconfiguration message indicating indirect-to-direct path switch for one of the Remote UEs connected with it.
Proposal 5: A PC5 RRC connection release condition is added to the Spec for the Remote UE: the Remote UE releases the PC5 RRC connection, if the PC5 RRC connection is used for L2 relaying only and if the RRC reconfiguration with sync for indirect-to-direct path switch is received. 
Proposal 5a: A PC5 RRC connection release condition is added to the Spec for the Relay UE: the Relay UE releases the PC5 RRC connection with a Remote UE, if the PC5 RRC connection is used for relaying only and if an RRC reconfiguration message indicating indirect-to-direct path switch for the connected Remote UE is received.
As said above, the Remote UE as well as the Relay UE, after releasing the PC5 RRC connection as above, can directly release all the PC5 RLC bearers on this connection, without the need of initiating sidelink RRC reconfiguration procedure with RRCReconfigurationSidelink/RRCReconfigurationCompleteSidelink exchange, which seems, however, inevitable for the release of PC5 RLC entity and corresponding logical channel as in the current Spec (5.8.9.1a.1.2). 
Proposal 6: Once a relaying-only PC5 RRC connection is considered to be released as in Proposal 5/5a, the Remote UE and the Remote UE directly release all the PC5 RLC bearers on this PC5 RRC connection (w/o need to trigger PC5 RRC reconfiguration procedure). 
· For a PC5 RRC connection shared by relaying and non-relaying traffic, the reception of the RRC reconfiguration with sync for indirect-to-direct path switch needs to be added as a condition for the release of PC5 RLC bearers specific for relaying traffic at the Remote UE side.  Since after the path switch the PC5 RRC connection between the two UEs is still there, which may be used to resume the non-relay traffic, it is more appropriate to follow the existing SL DRB release procedure in 5.8.9.1a.1.2, which also initiates the sidelink RRC reconfiguration procedure. That is, a PC5 RLC bearer release condition needs to be added in the Spec in this case at the Remote UE side, which may be something like “if the indirect-to-direct path switch happens on a PC5 RRC connection not only used for L2 relaying, the condition to release all the PC5 RLC bearers specific for L2 relaying is considered as satisfied”. Then, the Remote UE performs the release of corresponding PC5 RLC entities and logical channels, as per the related procedure in 5.8.9.1a.1.2 in the current Spec.  At the Relay UE side, similar behaviours as the Remote UE to release the PC5 RLC bearer(s) specific for relaying are carried out, when it receives the RRC reconfiguration message that indicates the indirect-to-direct path switch for the concerned Remote UE.
Proposal 7: A sidelink DRB release condition is added into the Spec for the relaying specific PC5 RLC bearers for the Remote UE: if the RRC reconfiguration with sync for indirect-to-direct path switch is received on a PC5 RRC connection not only used for L2 relaying, the condition to release the PC5 RLC bearers specific for L2 relaying is considered as satisfied”. 
Proposal 7a: A sidelink DRB release condition is added into the Spec for the relaying specific PC5 RLC bearers for the Relay UE: if an RRC reconfiguration message is received by the Relay UE indicating indirect-to-direct path switch for a Remote UE and the PC5 RRC connection is not for relaying only, the condition to release the PC5 RLC bearers specific for L2 relaying is considered as satisfied. 
Proposal 8: When the conditions in Proposal 7/7a are satisfied, the Remote UE and the Relay UE may release the PC5 RLC entities and logical channels of all the PC5 RLC bearers specific for L2 relaying (not shared by non-relaying traffic), as per the related procedure in 5.8.9.1a.1.2 in the current Spec. 
Above, we discussed how to deal with the PC5 configurations at the Remote UE side once the indirect-to-direct path switch happens. Of course, the Uu related parameters specific for relaying operation, either at the Remote UE or Relay UE, should also be released. Intuitively, at the Remote UE side, all the Uu PDCP entities specific for relaying should be released; at the Relay UE side, it can release all the Uu bearers that are specifically used for the concerned Remote UE (but not shared by other Remote UEs/by the Relay UE itself). 
[bookmark: _Hlk78560118]Proposal 9: If indirect-to-direct path switch happens between a Remote UE and a Relay UE, the Remote UE releases all the Uu PDCP entities specific for L2 relaying with this Relay UE; the Relay UE releases all the Uu bearers that are specifically used for the concerned Remote UE (if any).
2.3	Direct-to-indirect path switch
With the following agreements, it seems that only the gNB-controlled Direct-to-indirect path switch is supported in this release, with the gNB selecting the target Relay UE the Remote UE shall connect to based on Remote UE’s reporting of SL relay measurement [1]. 
	Agreements:
Proposal 11 (easy) (19/19): SL relay measurement report can include at least Relay UE ID, serving cell ID, RSRP information. 
Proposal 31 (easy) (19/19): For direct to indirect path switch, the contents in RRC Reconfiguration message for Remote UE can include at least Relay UE ID, PC5 RLC configuration for relaying and associated E2E RB. 


With the Relay UE ID included in both SL relay measurement reporting from the Remote UE to the gNB and Reconfiguration with sync for direct-to-indirect path switch from the gNB to the Remote UE, the general procedure can be described by the following figure:


Figure 1: A demo for direct-to-indirect path switch
One point that may need noticing is how the gNB associates the right Relay UE with the one it selects based on Remote UE’s reporting, i.e. how the gNB, after deciding to select the Relay UE with Relay ID1 in Step 2, finds the right Relay UE to sends the signalling in Step 3 in above figure (e.g. how the gNB knows it is Relay UE 1 in green not Relay UE 2 in blue).  Apparently, this requires each Relay UE, when it satisfies the conditions to become a relay UE, to report its Relay UE ID (e.g. L2 ID) which is the same as the one it includes in the Relay discovery message, so that the gNB can know to which Relay UE in its coverage a Relay UE ID in the Remote’s SL relay measurement actually points. A further question based on this assumption is whether, when the gNB configures the L2 relaying specific MO to the Remote UE, the Relay UE ID also needs to be included to indicate the specific candidate Relay UEs to which the gNB wants the Remote to measure. 
Proposal 10: When a UE becomes a Relay UE with SL relaying operation conditions satisfied, it needs to report its Relay UE ID (e.g. L2 ID), at least for the purpose of target Relay UE selection at the gNB for direct-to-indirect path switch. 
Proposal 11: RAN2 to discuss whether to include Relay UE IDs in the SL relaying specific MO to indicate the specific candidate Relay UEs to which the gNB configures the Remote UE to perform SL measurements.
As another point to discuss, the gNB may also configure the local Remote UE ID in the Reconfiguration with sync that triggers the direct-to-indirect path switch to the target Relay UE selected by the gNB, with analogy to the new C-RNTI to be used in the target cell which is signalled to the UE by the source cell in legacy Uu Handover. Also, the gNB should also include the associated L2 ID of the Remote UE along with this assigned local Remote UE ID in the Reconfiguration message to the Relay UE, facilitating the Relay UE to know such association which is necessarily used in the subsequent indirect communication after the path switch for the Remote UE completes. (e.g. in Step 3 above).
Proposal 12: For the direct-to-indirect path switch for a Remote UE, the local Remote UE ID along with the associated Remote UE’s L2 ID can be included in the RRC Reconfiguration sent to the target Relay UE.
3. Conclusion
In this contribution, we give further analysis and proposals on service continuity.  Based on the discussion, we have the following observations and proposals:
Proposal 1: For the measurement event based on SL threshold only, introduce an A1-like event and an A2-like event, with the “Serving cell” in Uu replaced by a “Relay UE” in SL. 
Proposal 2: For the measurement event based on both a Uu threshold and an SL threshold, introduce an A5-like event, where “a Relay UE” in SL substitutes for the “SpCell” in Uu in the “indirect-to-direct” case, and substitutes for the “neighbour cell” in Uu in the “direct-to-indirect” case.
Proposal 3: For indirect-to-direct path switch, the Relay UE in above events refers to the one with which the Remote UE is currently connected. FFS which specific Relay UE is concerned when measurements are available for more than one candidate Relay UEs for the direct-to-indirect path switch.
[Proposals specific to indirect-to-direct path switch]
Proposal 4: Clarify that the left-over Proposals 16/19/20 from [AT114-e][605][Relay] are for a relaying-only PC5 RRC connection, and Proposals 17/18 are for a PC5 RRC connection shared by relaying traffic and non-relaying traffic.   
Proposal 5: A PC5 RRC connection release condition is added to the Spec for the Remote UE: the Remote UE releases the PC5 RRC connection, if the PC5 RRC connection is used for L2 relaying only and if the RRC reconfiguration with sync for indirect-to-direct path switch is received. 
Proposal 5a: A PC5 RRC connection release condition is added to the Spec for the Relay UE: the Relay UE releases the PC5 RRC connection with a Remote UE, if the PC5 RRC connection is used for relaying only and if an RRC reconfiguration message indicating indirect-to-direct path switch for the connected Remote UE is received.
Proposal 6: Once a relaying-only PC5 RRC connection is considered to be released as in Proposal 5/5a, the Remote UE and the Remote UE directly release all the PC5 RLC bearers on this PC5 RRC connection (w/o need to trigger PC5 RRC reconfiguration procedure). 
Proposal 7: A sidelink DRB release condition is added into the Spec for the relaying specific PC5 RLC bearers for the Remote UE: if the RRC reconfiguration with sync for indirect-to-direct path switch is received on a PC5 RRC connection not only used for L2 relaying, the condition to release the PC5 RLC bearers specific for L2 relaying is considered as satisfied”. 
Proposal 7a: A sidelink DRB release condition is added into the Spec for the relaying specific PC5 RLC bearers for the Relay UE: if an RRC reconfiguration message is received by the Relay UE indicating indirect-to-direct path switch for a Remote UE and the PC5 RRC connection is not for relaying only, the condition to release the PC5 RLC bearers specific for L2 relaying is considered as satisfied. 
Proposal 8: When the conditions in Proposal 7/7a are satisfied, the Remote UE and the Relay UE may release the PC5 RLC entities and logical channels of all the PC5 RLC bearers specific for L2 relaying (not shared by non-relaying traffic), as per the related procedure in 5.8.9.1a.1.2 in the current Spec. 
Proposal 9: If indirect-to-direct path switch happens between a Remote UE and a Relay UE, the Remote UE releases all the Uu PDCP entities specific for L2 relaying with this Relay UE; the Relay UE releases all the Uu bearers that are specifically used for the concerned Remote UE (if any).
[Proposals specific to direct-to-indirect path switch]
Proposal 10: When a UE becomes a Relay UE with SL relaying operation conditions satisfied, it needs to report its Relay UE ID (e.g. L2 ID), at least for the purpose of target Relay UE selection at the gNB for direct-to-indirect path switch. 
Proposal 11: RAN2 to discuss whether to include Relay UE IDs in the SL relaying specific MO to indicate the specific candidate Relay UEs to which the gNB configures the Remote UE to perform SL measurements.
Proposal 12: For the direct-to-indirect path switch for a Remote UE, the local Remote UE ID along with the associated Remote UE’s L2 ID can be included in the RRC Reconfiguration sent to the target Relay UE.
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