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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk53665621]On MP relay the following open issue list has been captured as follows:

	Open issue

	Issue 1.1: Editor’s Note: FFS whether there is other condition to include the new indication, e.g. explicit NW indication, or RRC state of the L2 U2N Relay UE.

	Issue 1.2: Editor’s Note: FFS the stop condition for other cases, i.e. PC5-RRC trigger, CONNECTED relay UE

	Issue 1.3: Editor’s Note: FFS whether/how to indicate PC5 release/maintain for indirect path add/modify/release. And for indirect path release, FFS whether to include an explicit “directPathRelease” flag in the reconfiguration procedure so that the UE can apply a simpler behavior.

	Issue 1.4: Editor’s Note: FFS whether the detailed report types other than indirectPathAddChangeFailure, path failure, Uu-RLF, Uu failure, PC5-RLF can be included.

	Issue 1.5: To confirm that upon detecting radio link failure of the direct path while indirect path change or addition is ongoing, RRC reestablishment is triggered.

	Issue 2.1: Editor’s Note: whether T421 is applicable to scenario 2.



This contribution discusses the above open issues and concludes with proposals on how to resolve them.

2. Discussion
2.1. Issue 1.1
The “Issue 1.1: Editor’s Note: FFS whether there is other condition to include the new indication, e.g. explicit NW indication, or RRC state of the L2 U2N Relay UE.” is reflected in the current spec as below:
	[bookmark: _Hlk142376819][bookmark: OLE_LINK7]The L2 U2N Remote UE in RRC_CONNECTED shall:
1>	if the UE is configured with sl-IndirectPathAddChange set to setup, and not configured with split SRB1 with duplication:
2>	include connectionForMP;
Editor’s Note: FFS whether there is other condition to include the new indication, e.g. explicit NW indication, or RRC state of the L2 U2N Relay UE.


The reason behind this may be that it is not possible for the remote UE to know whether the target relay UE is in idle or inactive state when the SL-IndirectPathAddChange is signaled. There is suggestion that the network should indicate this to the remote UE in SL-IndirectPathAddChange to bring the relay UE to connected state quickly to avoid failures during the indirect path addition.
	SL-IndirectPathAddChange-r18 ::=              SEQUENCE {
    sl-IndirectPathRelayUE-Identity-r18          SL-SourceIdentity-r17,
    sl-IndirectPathCellIdentity-r18				CellIdentity,
    t4xx-r18										ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    ...
}



From our understanding, when receiving SL-IndirectPathAddChange if the remote UE does not know whether the relay UE is in idle or inactive state (i.e., remote UE is not performing SL relay transmission through the relay UE), a good remote UE implementation should not assume that the relay UE is in connected mode. Thus, the remote UE can always decide to first bring the relay UE into connected mode before beginning MP operation with the relay UE. Then, we do not see the necessity of network sending an indication about RRC state of the relay UE. Additionally, it should be noticeable that even if network decide to send such an indication, the network can assume that the relay UE is in idle state (e.g., after network releases the relay UE to INACTIVE state, the relay UE make further go to idle without network knowing), so the remote UE can also make such assumption. Therefore,
Proposal 1 NO other condition to include new indication, e.g. explicit NW indication, or RRC state of the L2 U2N Relay UE. 
2.2. Issue 1.2
The “Issue 1.2: Editor’s Note: FFS the stop condition for other cases, i.e. PC5-RRC trigger, CONNECTED relay UE” is reflected in the current spec as below:
		Timer
	Start
	Stop
	At expiry

	T421
	Upon reception of the RRCReconfiguration message including sl-IndirectPathAddChange
	Upon successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE) if split SRB1 with duplication is configured;
	Perform the Failure Information Reporting as specified in 5.7.3c.


Editor’s Note: FFS the stop condition for other cases, i.e. PC5-RRC trigger, CONNECTED relay UE.


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 T421 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.


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. Consequently, 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 T421 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 T421 timer. Therefore,
Proposal 2 Option2, i.e., upon reception of RRCReconfigurationCompleteSidelink, is considered as safe option for T421 timer stop condition. 
2.3. Issue 1.3 
The “Issue 1.3: Editor’s Note: FFS whether/how to indicate PC5 release/maintain for indirect path add/modify/release. And for indirect path release, FFS whether to include an explicit “directPathRelease” flag in the reconfiguration procedure so that the UE can apply a simpler behavior.” is reflected in the current spec as below:
	RRCReconfiguration-v1800-IEs ::=        SEQUENCE {
    sl-IndirectPathAddChange-r18				SetupRelease { SL-IndirectPathAddChange-r18 }								OPTIONAL,  -- Need M
    n3c-IndirectPathAddChange-r18			SetupRelease { N3C-IndirectPathAddChange-r18 }								OPTIONAL,  -- Need M
    n3c-IndirectPathConfigRelay-r18			SetupRelease { N3C-IndirectPathConfigRelay-r18 }							OPTIONAL,  -- Need M
    otherConfig-v1800						OtherConfig-v1800			OPTIONAL, -- Need M
    nonCriticalExtension						SEQUENCE {}							OPTIONAL
}
Editor’s Note: FFS whether/how to indicate PC5 release/maintain for indirect path add/modify/release. And for indirect path release, FFS whether to include an explicit “directPathRelease” flag in the reconfiguration procedure so that the UE can apply a simpler behaviour. 


For direct path release, our understanding, the procedure is reusing direct to indirect path change and relying on reconfigurationWithSync which includes sl-pathSwitchConfig. By that the direct path release can be achieved by using a direct to indirect service continuity procedure. We understand this way we can successfully achieve direct path release without any additional indication, i.e., the remote UE releases source path before accessing the target path similarly to the current DC mobility procedures. Therefore,
Proposal 3 NOT support an explicit “directPathRelease” flag in the reconfiguration procedure. No optimization is not needed and the EN can be removed.
2.4. Issue 1.4
The “Issue 1.4: Editor’s Note: FFS whether the detailed report types other than indirectPathAddChangeFailure, path failure, Uu-RLF, Uu failure, PC5-RLF can be included.” is reflected in the current spec as below:
	FailureReportIndirectPath-r18 ::=					SEQUENCE {
    failureTypeIndirectPath-r18								ENUMERATED {t4xx-Expiry, sl-Failure,n3c-Failure, relayUE-Uu-RLF, ffsrelayUE-HO, relayUE-CellReselection, relayUE-Uu-RRC-Failure, indirectPathAddChangeFailure} OPTIONAL,
    sl-MeasResultServingRelay-r18							OCTET STRING		OPTIONAL,
-- Contains PC5 SL-MeasResultRelay-r17
    sl-MeasResultsCandRelay-r18							OCTET STRING			OPTIONAL,
    n3c-RelayUE-InfoList-r18								N3C-RelayUE-InfoList-r18									OPTIONAL,
    ...
}
Editor’s Note: FFS whether the detailed report types other than indirectPathAddChangeFailure, path failure, Uu-RLF, Uu failure, PC5-RLF can be included.


If regard to the ffsrelayUE-HO, we understand that as network handles relay HO without notifying remote UE the relay UE's HO may not be perceptible to the remote UE, thus there is no need for remote UE to report it in FailureReportIndirectPath-r18.
Therefore,
Proposal 4 Remove the ffsrelayUE-HO from FailureReportIndirectPath-r18. 
Regarding the EN, we can consider whether other types of failure cases should be considered for indirect path as follows.
For indirect path failure, potential failures are either on PC5 interface or on relay UE Uu interface. Current FailureReportIndirectPath-r18 description of failures on both these two interfaces covers all cases of indirect path failure that would require transmission of a failure message. Thus, there is no other detailed report types that are missing. Therefore, 
Proposal 5 NO types other than indirectPathAddChangeFailure, path failure, Uu-RLF, Uu failure, PC5-RLF is needed to be included in FailureReportIndirectPath-r18. And the EN can be removed from spec.
2.5. Issue 1.5 
“Issue 1.5: To confirm that upon detecting radio link failure of the direct path while indirect path change or addition is ongoing, RRC reestablishment is triggered.”
Regarding this issue, it may happen taht RLF may be detected in the direct path during indirect path addition/change. This can occur when the T421 timer for the indirect path addition/change is running, the remote UE detects RLF on direct path. This is like a legacy MCG case. Upon detecting RLF of the MCG while PSCell change or PSCell addition is ongoing, UE initiates re-establishment. Likewise, detection RLF of the MCG while indirect path changes or indirect path addition is ongoing. As the indirect path addition/change is not yet completed, the remote UE can trigger re-establishment procedure upon direct path failure during indirect path addition/change procedure. Therefore,
Proposal 6 Confirm that upon detecting radio link failure of the direct path while indirect path addition/change is ongoing, RRC re-establishment is triggered.
2.6. Issue 2.1
The“Issue 2.1: Editor’s Note: whether T421 is applicable to scenario 2.”
It’s still FFS whether T420-like timer is applicable to Scenario 2, see Issue #2-3 as below:

	The N3C remote UE shall:
1>	if n3c-IndirectPathAddChange is set to setup:
2>	consider the non-3GPP connection with the relay UE indicated by the n3c-RelayIdentification to be used for the N3C indirect path;
2>	consider the source non-3GPP connection is not to be used in case of N3C indirect path change (i.e. a new relay UE is indicated by the n3c-RelayIdentification);
1>	else if n3c-IndirectPathAddChange is set to release:
2>	consider the indirect path is not to be used and release the corresponding configuration.
Editor’s Note: whether T4xx is applicable to scenario 2.



RAN2 has previously agreed that “Reporting of idle/inactive relay UEs is not supported in Rel-18 for Scenario 2”, we think the T421 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 is also not reasonable for the ideal non-3GPP connection to introduce any time restriction. Therefore,
Proposal 7 RAN2 confirm that the T421 timer is not applicable to Scenario 2.

3. Conclusion 
In this paper, we discuss the remaining issues for multi-path and the following proposals are given:
Proposal 1 NO other condition to include new indication, e.g. explicit NW indication, or RRC state of the L2 U2N Relay UE. 
Proposal 2 Option2, i.e., upon reception of RRCReconfigurationCompleteSidelink, is considered as safe option for T421 timer stop condition. 
Proposal 3 NOT support an explicit “directPathRelease” flag in the reconfiguration procedure. No optimization is not needed and the EN can be removed.
Proposal 4 Remove the ffsrelayUE-HO from FailureReportIndirectPath-r18. 
Proposal 5 NO types other than indirectPathAddChangeFailure, path failure, Uu-RLF, Uu failure, PC5-RLF is needed to be included in FailureReportIndirectPath-r18. And the EN can be removed from spec.
Proposal 6 Confirm that upon detecting radio link failure of the direct path while indirect path addition/change is ongoing, RRC re-establishment is triggered.
Proposal 7 RAN2 confirm that the T421 timer is not applicable to Scenario 2.
