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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction as follows:
[bookmark: _Hlk53665621]At previous RAN2 meetings, RAN2 has made the following agreements on the basic control plane aspects for multi-path [1]:
RAN2#119bis-e Agreements on SRB1/2:
For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.
For scenario 2, SRB1 and SRB2 can be configured at least on the direct path.  FFS if there are restrictions on the configuration and if they can be configured on both paths.
RAN2#120-e Agreement on SRB1/2:
Whether SRB1/2 can be configured in different path for Scenario 1 can be discussed in normative phase.


RAN2#120 Agreements on split SRB1/2:
RAN2 confirms that split SRB can be configured with or without duplication as a baseline, for both scenarios (assuming it is supported in scenario 2 as proposed elsewhere). Further restrictions can be discussed in normative phase.
For scenario 2, non-split SRB1/2 is allowed to be configured on direct path.
Whether non-split SRB1/2 is allowed to be configured on indirect path for scenario 2 and whether split SRB1/2 is supported for scenario 2 can be discussed in normative work.


RAN2#120 Agreement on PCell location:
Support PCell on the direct path only when the UE is in multi-path operation, for both scenario 1 and scenario 2.

 

RAN2#120 Agreements on fast recovery:
Upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.


RAN2#120 Agreement on -Ideal inter-UE link failure:
When UE operating in multi-path Relay, it performs RLM for Uu interface, for Scenario-1 and Scenario-2. For PC5 interface in Scenario-1, it performs sidelink RLF detection based on Rel-16 V2X specification. For UE-UE link in Scenario-2, whether/how to have failure detection is out of 3GPP scope. FFS whether there is impact to layers under our control from a failure of the UE-UE link in scenario 2.


This contribution further discusses the following CP issues:
· Relation between PCell and SRB1/2 location
· RLF handling and fast recovery procedure
· Ideal inter-UE link failure for Scenario-2
2. Discussion
2.1. Relation between PCell and SRB1/2 location
It is already agreed that the remote UE PCell is only configured when the remote UE is in multi-path operation, for both scenario 1 and scenario 2. Additionally, for scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path. And For scenario 2, SRB1 and SRB2 can be configured at least on the direct path. Thus, for scenario 1, depending on SRB1 location, we can further analyze potential specification impact of relation between PCell and SRB1 location, including primary path of split SBR1. From current point of view, two potential options can be considered:
· Option 1: PCell on direct, SRB1 (including primary path of split SRB1) on direct
· Option 2: PCell on direct, SRB1(including primary path of split SRB1) on indirect
Both options are possible, but Option 1 seems more preferable due to following reasons:
· follow legacy behavior (i.e. same MCG link or on the same relay UE’s link)
· simplified UE behavior to handle all failure cases
· minimized specification impact, avoid new UE behavior 

	Failure Cases
	Result for Option 1
	Result for Option 2

	PCell good, SRB1 failure (due to MAC/RLC failure)
	RRC re-establishment
	RRC re-establishment or recover SRB1 via direct path?

	PCell failure, SRB1 good
	RRC re-establishment
	RRC re-establishment or recover PCell via indirect path?

	PCell failure, SRB1 failure (due to MAC/RLC failure)
	RRC re-establishment
	RRC re-establishment


As Remote UE PCell is configured on direct path, we think SRB1 or the primary path of split SRB1 should also be configured on the direct path. Otherwise, how Remote UE RLF may be declared would be complicated, as we may have considered Remote UE RLF on both path in case PCell failure and/or SRB1 link failure occur, as shown in table above.
Therefore,
Proposal 1 For Scenario 1&2, when UE is operating in multi-path Relay, SRB1 for remote UE is always configured on the direct path.
Proposal 2 For Scenario 1, if split SRB1 is configured, its primary path is by default on the direct path.
Base on above Proposal 1, a potential issue is that for MP case B in scenario 1, where the remote UE configured only on the indirect path adds the direct path under the same gNB, after addition of the direct, network should reconfigure SRB1 on the direct path or reconfigure SRB1 with split SRB1 on direct and indirect path. Moreover, when SRB1 is reconfigured with split SRB, the primary path of split SRB1 should be relocated on the direct path.
Therefore,
In case of MP direct path addition 
Proposal 3 For Scenario 1, in case the remote UE configured only on the indirect path adds a direct path under the same gNB, the remote UE is reconfigured with SRB1 or default primary path of split SRB1 on the direct path.
Compared to Scenario 1, there is no extra work to configure split SRB1. And configuring split SRB1 for Scenario 2 can allow uniform SRB configuration for SRB1.
Therefore,
Proposal 4 For Scenario 2, split SRB1 is supported and its primary path is always by default on direct path.
On the location of SRB1 and SRB2 there was some open issues as:
· Whether SRB1/2 can be configured in different path for Scenario 1 
· Whether non-split SRB1/2 is allowed to be configured on indirect path for scenario 2 and whether split SRB1/2 is supported for scenario 2 
If Proposal 1&2 is agreed, we are left with the option that whether SRB2 can be configured on the indirect path. For Scenario 1, if split SRB1 is not configured, when RLF occurs on PCell, SRB2 alone would not independently work and remote UE would perform RRC re-establishment where SRB1/2 can be reconfigured. We see no particular use case to have such SRB2 configuration on the indirect path, but rather configuration flexibility with unclear benefit.
Therefore,
Proposal 5 For Scenario 1&2, SRB2 is always configured on SRB1 path or primary path of split SRB1 of remote UE, i.e., on the direct path.
Proposal 6 For Scenario 1&2, the primary path of split SRB2 is always by default on SRB1 path or primary path of split SRB1 of remote UE, i.e., on the direct path.
2.2. RLF handling and fast recovery procedure
Based on above proposals assumptions, the remote UE may experience RLF. On how remote UE declares RLF, the following link failures can be considered:
· PCell failure: L1 failures e.g., by consecutive maximum number of out-of-sync.
· SRB1 (including primary path of split SRB) failure: L2 failures e.g., reach maximum RLC retransmissions or PDCP integrity check failure.
Therefore,
Proposal 7 For Scenario 1&2, Remote UE declares RLF based on the PCell failure or SRB 1 failure or primary path of split SRB1 failure on occurrence only.
In case of above failures, since RAN2 agreed that upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured, it is straightforward that the fast recovery procedure can be performed by the Remote UE and the fast recovery procedure is supported with the premise of split SRB1.
Therefore,
Proposal 8 Fast recovery procedure with the premise of split SRB1 is supported.

If Proposal 8 is agreed, after direct path failure occurs, when remote UE notify network using the split SRB1, to avoid remote UE indefinitely wait for network response, timer T316-like timer should be introduced.
Therefore,
Proposal 9 Introduce a timer (i.e., T316-like) to control the duration of fast recovery procedure.
The remote UE can trigger fast recovery when the following conditions are satisfied: a) path failure on one path is detected; b) the fast recovery timer is configured; c) split SRB1 is configured.
Therefore,
Proposal 10 Scenario 1&2, fast recovery procedure via alternative path can be triggered only if ALL of the following conditions are met: 
· path failure on one path is detected; 
· fast recovery timer is configured;
· split SRB1 is configured.
If Remote UE experiences direct path failure and indirect path failure, or if link failure notification to network fails, UE has no mean to immediately notify network. In such cases, UE can only perform re-establishment.
Therefore,
Proposal 11 For Scenario 1&2, RRC re-establishment procedure is triggered if at least one of the following conditions is met: 
· both direct and indirect path failure are detected; 
· fast recovery timer is not configured or expired;
· split SRB1 is not configured.
2.3. Ideal inter-UE link failure for Scenario-2
For UE-UE link in Scenario-2, RAN2 had agreed that whether/how to have failure detection on the ideal inter-UE link is out of 3GPP scope as following:
Proposal 12	[21/21] (modified) When UE operating in multi-path Relay, it performs RLM for Uu interface, for Scenario-1 and Scenario-2. For PC5 interface in Scenario-1, it performs sidelink RLF detection based on Rel-16 V2X specification [20/21]. For UE-UE link in Scenario-2, whether/how to have failure detection is out of 3GPP scope.FFS whether there is impact to layers under our control from a failure of the UE-UE link in scenario 2.
However, there is an FFS issue because companies have divergent views on whether the ideal inter-UE link failure needs to be visible to the NW once such failure has occurred. From our understanding, the necessity for the ideal inter-UE link failure report to the NW can be justified as below:
· First, if the ideal inter-UE link failure happens, the DL traffic of the remote UE which is transmitted via the indirect path will be delayed at the relay UE side. And even some packets may be discarded by the relay UE upon the PDCP discard timer expiry. To avoid potential packet loss, it’s beneficial for the ideal inter-UE link failure report so that the gNB may decide to suspend DL transmission towards the relay UE via indirect path.
· Second, if the ideal inter-UE link failure happens and such failure is permanent, then the gNB may decide to trigger the indirect path release. In such way, the relay UE’s Uu backhaul configuration and radio resources for UE aggregation purpose can be released.
As above, in Scenario 2 we propose to support the ideal inter-UE link failure report to the gNB and further clarify the main use cases for gNB control after receiving the ideal inter-UE link failure report.
Proposal 12 For Scenario 2, if the inter-UE link failure is detected by remote UE or relay UE, remote UE or relay UE can notify the gNB about the inter-UE link failure.
Proposal 13 For Scenario-2, it is up to the gNB how to handle the inter-UE link failure, e.g., suspend the DL transmission for the remote UE via indirect path, or trigger indirect path release procedure.
3. Conclusion
In this contribution, the following observations and proposal are given:
Proposal 1 For Scenario 1&2, when UE is operating in multi-path Relay, SRB1 for remote UE is always configured on the direct path.
Proposal 2 For Scenario 1, if split SRB1 is configured, its primary path is by default on the direct path.
Proposal 3 For Scenario 1, in case the remote UE configured only on the indirect path adds a direct path under the same gNB, the remote UE is reconfigured with SRB1 or default primary path of split SRB1 on the direct path.
Proposal 4 For Scenario 2, split SRB1 is supported and its primary path is always by default on direct path.
Proposal 5 For Scenario 1&2, SRB2 is always configured on SRB1 path or primary path of split SRB1 of remote UE, i.e., on the direct path.
Proposal 6 For Scenario 1&2, the primary path of split SRB2 is always by default on SRB1 path or primary path of split SRB1 of remote UE, i.e., on the direct path.
Proposal 7 For Scenario 1&2, Remote UE declares RLF based on the PCell failure or SRB 1 failure or primary path of split SRB1 failure on occurrence only.
Proposal 8 Fast recovery procedure with the premise of split SRB1 is supported.
Proposal 9 Introduce a timer (i.e., T316-like) to control the duration of fast recovery procedure.
Proposal 10 Scenario 1&2, fast recovery procedure via alternative path can be triggered only if ALL of the following conditions are met: 
· path failure on one path is detected; 
· fast recovery timer is configured;
· split SRB1 is configured.
Proposal 11 For Scenario 1&2, RRC re-establishment procedure is triggered if at least one of the following conditions is met: 
· both direct and indirect path failure are detected; 
· fast recovery timer is not configured or expired;
· split SRB1 is not configured.
Proposal 12 For Scenario 2, if the inter-UE link failure is detected by remote UE or relay UE, remote UE or relay UE can notify the gNB about the inter-UE link failure.
Proposal 13 For Scenario-2, it is up to the gNB how to handle the inter-UE link failure, e.g., suspend the DL transmission for the remote UE via indirect path, or trigger indirect path release procedure.
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