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[bookmark: _Ref488331639][bookmark: _Ref178064866][bookmark: _GoBack]Introduction
This paper will discuss the open issue for control plane procedure for MP U2N Relay.
Open issues listed in RRC Running CR discussion
Issue #2: Whether PC5 unicast link can be maintained during direct path addition/release/change
Before answering this question, we can first check the current running CR procedure/signaling modeling of each case
Table 1: Signaling modeling for each case
	Case
	Modelling 

	A: indirect path addition on top of direct path 
	sl-IndirectPathAddChange is set to setup

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

	C: indirect path release 
	sl-IndirectPathAddChange is set to release

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

	E: direct path change
	Modeled as B +D

	G: indirect path change
	sl-IndirectPathAddChange is set to setup


As shown in the above table, the unclear point is for case B, i.e., how to understand the handover command with sl-IndirectPathAddChange set to setup. 
· Either understand it as the I-2-D path switch and sl-IndirectPathAddChange independently, i.e., UE first follows R17 I-2-D path switch and releases the indirect path, and then follows sl-IndirectPathAddChange to establish PC5 unicast link with the relay UE, which is the current modeling of the RRC Running CR, but not align with stage-2 running CR since there is no PC5 link establishment for direct path addition on top of indirect path case;
· Or understand it as a combined UE behavior, i.e., the release and establishment of PC5 link can be saved, which is the current modeling of stage-2 running CR but additional specification impact to RRC Running CR is needed.
As analyzed above, the specification impact cannot be avoided for both models, and it is simpler to follow the current RRC running CR to avoid case-by-case checking on whether the PC5 link with the relay UE should be released (e.g., due to key change).
[bookmark: _Toc149833734]RAN2 to confirm direct path addition procedure is modeled as I-2-D path switching together with indirect path addition in sl-IndirectPathAddChange, during which the indirect path should be released and re-added.
Issue #3: T420-like timer handling
For the stop condition of T420-like timer, 2 options are provided in RAN2 #123bis meeting
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.
Option-1 is preferred since Option-2 introduces further delay to complete the RRCReconfigurationSidelink procedure; Besides, if RRCReconfigurationSidelink fails, there is already configfailure/T400 to handle the failure case, so further discussion/clarification may be needed on the co-existence of the 2 failure cases/2 timers which have the same stop condition.
[bookmark: _Toc149833735]T420-like timer, for indirect path addition and change, can be stopped upon PC5-RRC connection establishment, i.e., upon reception of DCA message if SRB1 is not configured on indirect path. 
For the FFS point on expiry behavior of T420-like timer, in legacy
	T420
	Upon reception of the RRCReconfiguration message including sl-PathSwitchConfig
	Upon successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE)
	Perform the RRC re-establishment procedure as specified in 5.3.7.


[bookmark: _Hlk146273599]Since the issue is quite similar to T304, the only difference is for the fallback to the prior path operation. It is only useful for direct path failure, since as in Uu, only T304 expiry of MCG leads to configuration reverting, but not by T304 expiry of SCG, because SCG configuration would anyway be released upon RRC re-establishment, but only the configuration used for PCell matters for RRC re-establishment.
[bookmark: _Toc149833716]In legacy, only T304 expiry of MCG leads to configuration reverting, but not by T304 expiry of SCG.
Similarly, in MP Relay, if RRCReestablishment is triggered, indirect path configuration would be released anyway upon RRCReestablishment initiation based on the current RRC running CR, reverting configuration or not would not change the PCell configuration to be used for RRC re-establishment.
[bookmark: _Hlk146790317]Besides, in indirect path change scenario, according to current specification, the old PC5 link with the source relay UE is released by remote UE upon the reception of path switch command, which means it is not feasible to fallback to the previous configuration.
[bookmark: _Toc149833717]It is not feasible to fallback to the previous configuration in indirect path change failure case since the old PC5 link with the source relay UE is released by remote UE upon the reception of path switch command.
[bookmark: _Toc149833736]Not pursue fallback to previous indirect-path configuration in case T420-like timer expires.
Issue #4: Indirect path failure reporting.
For scenario-1, based on the current spec, UE has to initiate SUI message transmission anyway when there is a failure on sidelink, which means if using other message than SUI to report this indirect path failure, when sidelink RLF happens between the remote UE and Relay UE, the remote UE has to report both SUI as legacy procedure and additionally report another indirect path failure although they represent the same thing.
[bookmark: _Toc149833718]Using other message than SUI to report indirect path failure causes duplication on the failure report when PC5-RLF happens between the remote UE and Relay UE.
So it is preferred to reuse SidelinkUEInformationNR to report the indirect-path failure. For the information to be included in the SUI, the motivation for including some information is for the network to differentiate the different cases that trigger failure reports. The different cases can already be identified by the network according to the different scenarios, i.e., whether the direct path change/add is being performed.
[bookmark: _Toc149833737]For Scenario-1, when reporting indirect-path failure via direct-path, use SidelinkUEInformationNR, without introducing new IEs.
While for Scen-2, since it has been agreed that
WA: For scenario 2, remote-UE reports the RRC_CONNECTED relay-UE C-RNTI and serving cell ID (e.g., NCGI) for indirect path addition.
It is motivated to use a same new message to report the establishment and failure of ideal link.
[bookmark: _Toc149833738]For Scenario-2, when reporting indirect-path failure/establishment via direct-path, use the same message.
Issue #5: How to handle the relay UE-HO.
In 122, it was agreed that
For Scenario-1/2, not pursue remote UE notifying network upon reception of notification message indicating relay UE handover. FFS whether rely on network to release configuration of relay UE at remote UE before relay UE handover, or rely on remote UE to suspend the indirect path upon reception of notification message indicating relay UE handover.
For the handover case, 
1) In Rel-17, since it is limited to single-path case when the remote UE is in RRC_IDLE / RRC_INACTIVE, it has to rely on the indication of relay UE to handle the abnormal case. While if the remote UE is in RRC_CONNECTED, the network can easily handle the issue by reconfiguring the remote UE before the handover of relay UE. 
2) In Rel-18, for multi-path relay, it is limited to RRC_CONNECTED remote UE, so we can fully rely on the network to handle the case, and thus no need to treat handover-of-relay as an abnormal case anymore.
[bookmark: _Toc149833739]For scenario-1, for the relay UE handover case, rely on network to release configuration of relay UE at remote UE before relay UE handover. RAN2 not pursue remote UE suspending the indirect path upon reception of notification message indicating relay UE handover.
Others
Issue-1: The handling of IDLE/INACTIVE Relay UE
Then, for the PC5-RRC message to bring an IDLE/INACTIVE Relay UE into RRC CONNECTED, there is a discussion on whether the RRC state should be indicated to the remote UE explicitly when using the PC5-RRC message, considering PC5-RRC message can only be used if the split-SRB1 is not configured, the concerned signaling overhead is just for the case when split-SRB1 is not configured and the target relay UE is in RRC CONNECTED, which is not critical. And since the network can know whether the candidate relay UE is in RRC CONNECTED or not, so network implementation can always configure split-SRB1 if a target relay UE is in RRC CONNECTED. Besides, this RRC state indication has been discussed in the service continuity agenda, and not agreed.
If there is a preference for handling this case, the RRC signaling from network to indicate whether the PC5-RRC signaling can be used is enough.
[bookmark: _Toc149833719]The PC5-RRC message to a RRC CONNECTED Relay UE can be avoided by configuring split-SRB1, with or without additional configuration.
[bookmark: _Toc149833740]RAN2 not pursue indicating target relay UE’s RRC state to the remote UE explicitly via Uu-RRC or PC5-RRC. 
And there is another dimension of whether the new PC5-RRC message can be used, i.e., the relay UE’s capability. It further complicated this issue, and the relay UE capability issue can also be solved by network implementation, i.e., the network would assume the worst case, i.e., it is a legacy Rel-17 UE, and thus split-SRB1 is needed, to trigger it into RRC_CONNECTED state. Yet still network has the opportunity for using PC5-RRC based method, e.g., for RRC_INACTIVE Relay, when the target network has the context of it.
Agreements:
For bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured.  A PC5-RRC trigger is specified at least for other cases.
FFS if a Rel-17 relay UE is supported for use with multi-path and how the above agreement is reflected in such a case.
The other solution is the remote UE identifies the relay UE releases before PC5 link establishment, and reports it to the network for awareness. We tend to believe this is an optimization to motivate another optimization (PC5-RRC based method), and would lead to a security risk that exposes UE capability which requires SA3 confirmation, so not preferred. 
[bookmark: _Toc149833741]RAN2 not pursue a solution where candidate relay UE indicates its release-version or capability to remote UE before PC5 link establishment. 
Issue-2: When to release the PC5 link upon indirect path release
For the left issue on when to release the PC5-RRC connection if the indirect-path is released, i.e., immediately release upon receiving the indirect-path release command or it can be up to UE implementation, i.e. after the buffered data on indirect link is transmitted. This is not a new issue in MP Relay, in R17 single path case, for I2D path switch, the situation is the same, and the PC5-RRC connection with the relay UE is released immediately.
	1> 5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
…
1>	else (sl-PathSwitchConfig is not included):
....
2>	if the UE is acting as L2 U2N Remote UE at the source side:
3>	indicate upper layer to trigger PC5 unicast link release.


[bookmark: _Toc149833720]In R17 U2N Relay I2D path change, the PC5 unicast link is released immediately upon indirect path release command reception.
[bookmark: _Toc149833742]In R18 MP, for scenario-1, the remote UE releases the PC5 link with the relay UE upon the reception of indirect path release command immediately.
Conclusion
We have the following observations:
Observation 1	In legacy, only T304 expiry of MCG leads to configuration reverting, but not by T304 expiry of SCG.	
Observation 2	It is not feasible to fallback to the previous configuration in indirect path change failure case since the old PC5 link with the source relay UE is released by remote UE upon the reception of path switch command.	
Observation 3	Using other message than SUI to report indirect path failure causes duplication on the failure report when PC5-RLF happens between the remote UE and Relay UE.	
Observation 4	The PC5-RRC message to a RRC CONNECTED Relay UE can be avoided by configuring split-SRB1, with or without additional configuration.	
Observation 5	In R17 U2N Relay I2D path change, the PC5 unicast link is released immediately upon indirect path release command reception.	

We have the following proposals:
Proposal 1	RAN2 to confirm direct path addition procedure is modeled as I-2-D path switching together with indirect path addition in sl-IndirectPathAddChange, during which the indirect path should be released and re-added.
Proposal 2	T420-like timer, for indirect path addition and change, can be stopped upon PC5-RRC connection establishment, i.e., upon reception of DCA message if SRB1 is not configured on indirect path.
Proposal 3	Not pursue fallback to previous indirect-path configuration in case T420-like timer expires.
Proposal 4	For Scenario-1, when reporting indirect-path failure via direct-path, use SidelinkUEInformationNR, without introducing new IEs.
Proposal 5	For Scenario-2, when reporting indirect-path failure/establishment via direct-path, use the same message.
Proposal 6	For scenario-1, for the relay UE handover case, rely on network to release configuration of relay UE at remote UE before relay UE handover. RAN2 not pursue remote UE suspending the indirect path upon reception of notification message indicating relay UE handover.
Proposal 7	RAN2 not pursue indicating target relay UE’s RRC state to the remote UE explicitly via Uu-RRC or PC5-RRC.
Proposal 8	RAN2 not pursue a solution where candidate relay UE indicates its release-version or capability to remote UE before PC5 link establishment.
Proposal 9	In R18 MP, for scenario-1, the remote UE releases the PC5 link with the relay UE upon the reception of indirect path release command immediately.
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