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[bookmark: _Ref488331639][bookmark: _Toc131757144][bookmark: _Ref178064866]Introduction
This paper will discuss the following open issue discussed in O417 on whether the PC5 link between the MP L2 U2N Remote UE and Relay UE can be maintained during direct path add/modify/release.
	Issue 1.3: Editor’s Note: FFS whether/how to indicate PC5 release/maintain for direct path add/modify/release. And for direct path release, FFS whether to include an explicit “indirectPathRelease” flag in the reconfiguration procedure so that the UE can apply a simpler behaviour.  
	The baseline procedure is that the MP remote UE releases source path(s) before accessing the target path(s) which is the same as the current MR-DC mobility procedures. But companies think the procedure should be further optimized to avoid some unnecessary UE behavior. 
Proponent companies can provide TP to show spec impact, based on which RAN2 can make final decision.



[bookmark: _Toc131757145]Discussion 
In the current RRC specification, the direct path add/modification/release is modeled as follows:
Table 1: Signaling modeling for direct path add/modification/release
	Case
	Modelling 

	B: direct path addition on top of indirect path
	[bookmark: _Hlk159161855]I-2-D path switching (HO) + sl-IndirectPathAddChange is set to setup

	D: direct path release
	D-2-I path switching

	E: direct path modification
	Modelled as D+B 


[bookmark: _Hlk159160528]As shown in the above table, in the current RRC specification, the indirect path will be released and re-added during direct path add/release/modification, which follows the MR-DC principle, i.e., the source path is released before accessing the target path. 
[bookmark: _Toc159258682]The current direct path add/release/modification procedure (i.e., indirect path will be released and re-added) follows the MR-DC principle, i.e., the source path is released before accessing the target path.
Although the current procedure works, there is some interest in optimizing the procedure to allow Remote UE to maintain the indirect path during direct path addition/release/modification. 
Firstly, for direct path modification, we have agreed to support it by case B+D as a release and add
	Agreement:
The following case can be supported via separate release-and-add for scenario 1 (B+D in separate reconfigurations):
E.	The remote UE operating in multi-path changes the direct path to a different cell of the same gNB while using the serving relay UE for the indirect path under the same gNB.
FFS if a single procedure for this case would be supported.


[bookmark: _Toc159258683]It has been agreed that the direct path modification is supported via separate release and add (B+D).
Since case E is modeled as B+D, The key point is whether the PC5 link needs to be maintained during the direct path release/add procedure. There are proposals on explicitly indicating whether the PC5 link between the relay and remote UE can be maintained, i.e., add an indicator in sl-IndirectPathAddChange to enable maintaining the PC5 link during direct path addition.
[bookmark: _Hlk159162388]Actually, the intention of the explicit indication can be achieved without introducing the additional IE. If the gNB wants to maintain the indirect path, it can just indicate the same L2 ID in sl-IndirectPathRelayUE-Identity to indicate the target relay UE is same as the current relay UE, and the PC5 link doesn’t need to be released and re-added. This saves the instruction of the additional IE and also achieves the intention to optimize UE behavior on release and add PC5 link. 
[bookmark: _Toc159258684]gNB can indicate the same relay UE as the current relay UE in sl-IndirectPathRelayUE-Identity to implicitly indicate the PC5 link between remote UE and relay UE can be maintained.
The TP for the above solution can be as follows:
	[bookmark: _Toc156129759]5.3.5.17.2.2	SL indirect path specific configuration
The L2 U2N Remote UE shall:
1>	if sl-IndirectPathAddChange is set to setup:
2>	consider the UE indicated by the sl-IndirectPathRelayUE-Identity to be the (target) L2 U2N Relay UE and indicate to upper layer to trigger the PC5 unicast link establishment with the L2 U2N Relay UE if needed;
2>	start timer T421 for the corresponding L2 U2N Relay UE with the timer value set to T421;
2>	indicate to upper layer (to trigger the PC5 unicast link release) with the source L2 U2N Relay UE in case of SL indirect path change (i.e. a new L2 U2N Relay UE different from the source L2 U2N Relay UE is indicated via sl-IndirectPathRelayUE-Identity);
1>	else if sl-IndirectPathAddChange is set to release:
2>	consider the SL indirect path is released and release the corresponding configurations;
2>	indicate to upper layer (to trigger the PC5 unicast link release) with the L2 U2N Relay UE.
---Next change---
[bookmark: _Toc156130794]–	SL-IndirectPathAddChange
The IE SL-IndirectPathAddChange specifies the configuration information of SL indirect path for SL indirect path addition/change in MP.
SL-IndirectPathAddChange information element
-- ASN1START
-- TAG-SL-INDIRECTPATHADDCHANGE-START

SL-IndirectPathAddChange-r18 ::=          SEQUENCE {
[bookmark: _Hlk159164585]    sl-IndirectPathRelayUE-Identity-r18       SL-SourceIdentity-r17,         OPTIONAL,   -- Need M
[bookmark: _Hlk148536394]    sl-IndirectPathCellIdentity-r18           CellIdentity,                  OPTIONAL,   -- Need M
    t421-r18                                  ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},                                                    OPTIONAL,   -- Need M
    ...
}

-- TAG-SL-INDIRECTPATHADDCHANGE-STOP
-- ASN1STOP



[bookmark: _Toc149833734][bookmark: _Toc159258685]RAN2 to agree the PC5 link between MP Remote UE and Relay UE can be maintained if the target relay UE indicated in sl-IndirectPathRelayUE-Identity is the same as the source remote UE, and agree the TP as above.
[bookmark: _Toc131757160]Conclusion
We have the following observations:
Observation 1	The current direct path add/release/modification procedure (i.e., indirect path will be released and re-added) follows the MR-DC principle, i.e., the source path is released before accessing the target path.
Observation 2	It has been agreed that the direct path modification is supported via separate release and add (B+D).
Observation 3	gNB can indicate the same relay UE as the current relay UE in sl-IndirectPathRelayUE-Identity to implicitly indicate the PC5 link between remote UE and relay UE can be maintained.

We have the following proposals:
Proposal 1	RAN2 to agree the PC5 link between MP Remote UE and Relay UE can be maintained if the target relay UE indicated in sl-IndirectPathRelayUE-Identity is the same as the source remote UE, and agree the TP as above.
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