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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]At last RAN2 meeting [1], RAN2 discussed a lot of issues and made lots of agreements on multi-path. Still, there are some open issues, see RRC open issue list in [2].
In this contribution, we will further discuss some multi-path RRC open issues as followings:
· For T420-like timer stop condition, down-selection from the following options:
· Option 1: PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete).
· Option 2: upon reception of RRCReconfigurationCompleteSidelink.
· Whether T420-like timer is applicable to Scenario 2
· Whether to confirm the working assumption on T304 expiry
· How to handle the PC5 unicast link
· How to handle the relayUE-HO

2. Discussion
2.1. T420-like timer stop condition
There are two candidate options on timer T420 stop condition, see Issue#2-2 as below:
	[bookmark: OLE_LINK7][bookmark: _Hlk142376819]Issue#2-2. Stop condition of T420-like timer, when relay UE is in idle/inactive state and triggered to connected state by PC5-RRC, or when relay UE is in connected state. (Scenario 1 only)

	In RAN2 #123bis meeting, the following agreement was achieved,
If RRCReconfigurationComplete is transmitted in indirect path, reuse R17 Legacy T420 stop condition (i.e., PC5 RLC ACK of RRCReconfigurationComplete in indirect path) for new T420-like timer. Else, down-select next meeting from the following options for the stop condition:
Option 1: PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete).
Option 2: upon reception of RRCReconfigurationCompleteSidelink.
	To be discussed in next meeting.


[bookmark: _GoBack]For Option 1, For RRC Idle relay UE, after the remote UE triggers the relay to successfully establish PC5-RRC connection, the relay UE would still execute subsequent PC5 RRC reconfiguration, as well as wait for the new PC5-RRC indication from remote UE to trigger establish RRC connection with the serving gNB of the remote UE indirect path. As a consequence, the time gap between “PC5 RRC connection is established” and “relay UE RRC connection establishment is triggered” is uncertain and could be very long. Thus, the timing of Option 1, i.e., PC5 connection is established, is too early to ensure that the relay UE can successfully serve the remote UE. Therefore PC5-S unicast link establishment procedure complete should not be a stop condition of the new T420 timer.
For Option 2, The remote UE not only triggers the relay to establish PC5-RRC connection, but also has completed a successful PC5-RRC reconfiguration procedure with the relay UE. At this moment, following the legacy logic to use the per-hop PC5 RLC ACK as successful path switch, the remote UE can consider that the indirect path addition is successful, and this can ensure that the relay UE can successfully serve the remote UE remote. This option seems safer as a condition to stop T420-like timer. Therefore,
Proposal 1 Option2, i.e., upon reception of RRCReconfigurationCompleteSidelink, is considered as safe option for T420-like timer stop condition. 
2.2. Whether T420-like timer is applicable to Scenario 2
It’s still FFS whether T420-like timer is applicable to Scenario 2, see Issue #2-3 as below:
	Issue#2-3. To address the Editor Note: whether T4xx is applicable to scenario 2. 
	In [Post123bis][417], companies raised a question that whether T420-like time is applicable for scenario 2, for which a EN was added. 
	To be discussed in next meeting.


Since last RAN2 meeting has agreed that “Reporting of idle/inactive relay UEs is not supported in Rel-18 for Scenario 2”, we think the T420-like timer is not useful to Scenario 2 because the relay UE has already been RRC connected. Given that the timer T420 is initially introduced for the SL specific operations, it’s also not reasonable for the ideal non-3GPP connection to introduce any time restriction. Therefore,
Proposal 2 RAN2 confirm that the T420-like timer is not applicable to Scenario 2.
2.3. WA on T304 expiry
At last meeting RAN2 has agreed that:
Working assumption:
Upon T304 expiry for direct path addition/change, RRC reestablishment is always triggered w/o any condition.
In legacy fast MCG link recovery, reporting MCG failure is only supported for MCG Uu RLF case, but not support for MCG reconfiguration failure cases including T304 expiry as a failure type. For Pcell change failure there is only one action upon Pcell change failure in legacy behavior, which is RRC reestablishment, even in case of MR-DC. We think the same principle can apply to multi-path operation, in case of direct path addition/change at the T304 expiry. Thus, at T304 expiry UE Falls back to the configuration used before Pcell addition/change, and initiates RRC reestablishment instead of performing multi-path fast recovery procedure. 
Moreover, on whether to report the direct path addition/change failure due to T304 expiry, we think, the UE and the NW have aligned understanding on whether T304 running or not, thus there is also no need to do the direct path addition/change failure reporting due to T304 expiry. Therefore, no additional condition is necessary for triggering RRC reestablishment upon T304 expiry for direct path addition/change. Therefore,
Proposal 3 RAN2 confirm the WA on T304 expiry, i.e., upon T304 expiry for direct path addition/change, RRC reestablishment is always triggered w/o any condition.
2.4. How to handle the PC5 unicast link
There is an issue related to the PC5 unicast link handling, see Issue#2-1 as below:
	Issue#2-1 Whether the PC5 unicast link can be maintained during direct path addition/release and direct path change without indirect path change procedures. (Scenario 1 only)
	The issue is going to impact UE behaviors in RRC spec, but has not been discussed yet.
	To be discussed in next meeting.


According to the Rapporteur’s comment before, the issue mainly occurs when security update is needed for remote UE during direct path addition/release and direct path change without indirect path change procedures. For UL data transmission case, remote UE’s data with old key buffered at the relay UE would be continued to transmit to the gNB if the PC5 link is maintained in case of security update. For DL data reception case, remote UE’s data with old key buffered at the relay UE would be continued to transmit to the Remote UE if the PC5 link is maintained in case of security update. Then, how to properly handle the buffered data with old key at the relay UE side needs to be considered during the corresponding procedure. In our understanding, such cases can be well handled by the NW implementation e.g., make sure that the remote UE’s data with old key buffered at the relay UE is completed or cleared before triggering the direct path addition/release and direct path change without indirect path change procedures for remote UE.
Proposal 4 The PC5 unicast link is maintained during direct path addition/release and direct path change without indirect path change procedures.
2.5. How to handle relayUE-HO
This issue corresponds to the RRC open issue #2-7 as summarized below:
	Issue#2-7. To address the Editor’s Note: FFS how to handle relayUE-HO. (Scenario 1 only)
	The issue has been discussed in previous meeting, but no consensus was achieved. The options on table include:
Option 1: NW ensures that before relay UE’s HO, the indirect path is released at remote UE.
Option 2: relay UE indicates Uu HO in notification message to remote UE in Rel-17 way, and remote UE can suspend indirect path and wait for NW reconfiguration.
	To be discussed in next meeting.



In our understanding, the above two options are not mutually exclusive. They can usually be used together. Our consideration on how to handle this notification issue for relay UE handover is explained as follows:
· In network side, Option 1 can be used i.e., smart network implementation can guarantee that indirect path has been released in a remote UE before its relay UE performs handover procedure. For example, when serving gNB decides to hand over a relay UE, it should firstly complete the release procedure(s) of indirect path related to this relay UE for each of related remote UE. After reception of reconfiguration complete message for indirect path release from each remote UE, handover signaling is sent to the relay UE. In this way, each remote UE does not need to handle with relay UE handover case. However, this delayed handover processing may bring the risk of handover failure to the relay UE. 
· In remote UE side, Option 2 can be used i.e., if it receives the legacy PC5 HO notification from relay UE, it can suspend the indirect path and wait for gNB releasing this indirect path related to the HO relay UE, which assumes that SRB1 is still available, e.g. the primary path of split SRB1 or the only path of SRB1 always on direct path. If SRB1 is not available upon suspending indirect path, remote UE will trigger RRC re-establishment as legacy.
Proposal 5 It is left to network implementation to guarantee release indirect path from a Remote UE before its relay UE performs handover procedure.
Proposal 6 From the perspective of Remote UE, it will suspend the related indirect path upon reception of Relay UE’s handover notification if its E2E SRB1 is still available. Otherwise (SRB1 not available), remote UE triggers RRC re-establishment.

3. Conclusion 
In this paper, we further discuss the remaining issues for multi-path and the following proposals are given:
And
Proposal 1 Option2, i.e., upon reception of RRCReconfigurationCompleteSidelink, is considered as safe option for T420-like timer stop condition. 
Proposal 2 RAN2 confirm that the T420-like timer is not applicable to Scenario 2.
Proposal 3 RAN2 confirm the WA on T304 expiry, i.e., upon T304 expiry for direct path addition/change, RRC reestablishment is always triggered w/o any condition.
Proposal 4 The PC5 unicast link is maintained during direct path addition/release and direct path change without indirect path change procedures.
Proposal 5 It is left to network implementation to guarantee release indirect path from a Remote UE before its relay UE performs handover procedure.
Proposal 6 From the perspective of Remote UE, it will suspend the related indirect path upon reception of Relay UE’s handover notification if its E2E SRB1 is still available. Otherwise (SRB1 not available), remote UE triggers RRC re-establishment.
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