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Introduction
In this contribution, we will further discuss some remaining issues on service continuity based on [Post123][Relay] Remaining open issues (LG).  
Discussion
2.1 Measurement events
	Event X1 (Serving L2 U2N Relay UE becomes worse than threshold1 and NR Cell becomes better than threshold2)
Event X2 (Serving L2 U2N Relay UE becomes worse than threshold)


Event X1/X2 were defined in R17 U2N relay for intra-gNB i2d path switch. It is reasonable that Event X1/X2 can be re-used for inter-gNB i2d path switch. Event X2 can be re-used for intra-/inter-gNB i2i path switch. In R17, a single threshold is configured for SL-RSRP and SD-RSRP of serving relay UE. However, in R18, RAN2 agreed separate thresholds are configured for SL-RSRP and SD-RSRP respectively. If Event X1/X2 are reused for inter-gNB path switch cases, we need consider how to configure the threshold for serving relay UE.
Option 1: use legacy R17 config, i.e. a common threshold for SD-RSRP/SL-RSRP

Option 2: new RRC config thresholds, i.e. separate thresholds for SL-RSRP and SD-RSRP

Option 2 is more aligned with the agreements in R18.
Proposal 1: Event X1/X2 can be re-used for inter-gNB path switch cases. For the thresholds of serving L2 U2N relay UE in Event X1/X2, use new RRC config thresholds, i.e. separate thresholds for SL-RSRP and SD-RSRP.
	Event Y2: Candidate L2 U2N Relay UE becomes better than threshold


Event Y2 was defined in R17 U2N relay for intra-gNB d2i path switch. 
Some companies think Event Y2 can be re-used for i2i path switch. We think it makes sense for Model A U2N relay discovery. Specifically, when remote UE receiving Model A discovery from a candidate relay UE, if the PC5 link quality of the candidate relay UE is above a threshold, it may trigger remote UE to report the results of candidate relay UEs. Then it’s up to gNB decision whether to initiate path switch for the remote UE. 

However, for Model B discovery, discovery message transmission at remote UE is triggered when relay (re)selection is triggered. In other words, remote UE will not perform Model B U2N relay discovery if relay (re)selection is not triggered. Then if Event Y2 is re-used for i2i path switch, it does not means the Model B U2N relay discovery may be performed even relay re-selection is not triggered.
Proposal 2: Event Y2 can be reused for i2i path switch. But it does not mean the Model B U2N relay discovery may be performed even the relay re-selection is not triggered.

2.2 Issues for Path switching to idle/inactive relay UE [Issue 4.2]
For R17 intra-gNB d2i path switch, a UE capability of switching to idle/inactive relay UE is introduced. Remote UE reports candidate relay UEs without knowledge of the RRC state of each candidate relay UE. If remote UE indicates to not support to idle/inactive relay UE, gNB will not choose a idle/inactive relay UE for the remote UE. There is not critical issue for intra-gNB case other than the signalling overhead of unnecessary reported idle/inactive relay UEs over Uu interface.
If such UE capability is also supported for inter-gNB d2i path switch and intra-/inter-gNB i2i path switch, for remote UE not support to switch to idle/inactive relay UE, 

- firstly, it is not necessary for remote UE to report idle/inactive candidate relay UEs to source gNB, and it is not necessary for source gNB to send idle/inactive candidate relay UEs to target gNB.

- secondly, if remote UE reports idle/inactive candidate relay UE to source gNB and source gNB does not know the RRC state of the candidate relay UEs, it may increase the risk of path switch failure that source gNB may choose an inappropriate target cell/gNB for path switching. 

For example, if two candidate relay UEs, candidate relay UE1 (target cell 1, RRC inactive) and candidate relay UE2 (target cell 2, RRC connected), are both reported to source gNB, if the PC5 link quality of relay UE1 is a little better than relay UE2, source gNB may choose target cell 1 for path switching since it has no knowledge of RRC states of the two candidate relay UEs. When receiving HO request including the candidate relay UE1 from source gNB, the target cell 1 will reject the path switch since it recognizes the remote UE does not support to switch to idle/inactive relay UE while the candidate relay UE1 is not in RRC connected state.

Observation 1: For remote UE not support to switch to RRC idle/inactive relay UE, it is not necessary to report idle/inactive candidate relay UEs over Uu interface and Xn interface.
Observation 2: If remote UE reports RRC idle/inactive relay UE to source gNB but not support to switch to RRC idle/inactive relay UE, it may increase the risk of path switch failure that the source gNB may choose an inappropriate target cell/gNB for path switching.
Therefore, to reduce such path switch failure, it is better that the remote UE be aware of the RRC state of the candidate relay UE, and does not report idle/inactive candidate relay UEs to source gNB if it does not support to switch to idle/inactive relay UE. For remote UE to be aware of the RRC state of the candidate relay UE during relay discovery stage, it is suggested that the L2 relay UE includes its RRC state in the relay discovery message. If agreed, RAN2 sends LS to inform SA2 about RAN2 agreements.

Proposal 3: Remote UE does not report RRC idle/inactive candidate relay UEs to gNB if it does not support to switch to RRC idle/inactive relay UE.
Proposal 4: Including the RRC state of the L2 U2N relay UE in the U2N relay discovery messages. RAN2 sends LS to inform SA2.
2.3 Emergency service

Emergency service was discussed in the previous meetings, and RAN2 reached the following agreements.
	RAN2#121bis:
R2 assume no additional R2 impact for gNB to know the initiated service-type of remote UE, and to select proper relay UE serving the initiated service-type of remote UE.

R2 confirm R18 relay UE sets cause value for emergency service relaying as in Rel-17 for SL-RLC0 traffic.  FFS SL-RLC1 case for path switching.

RAN2#122:

RAN2 intend that for a Rel-18 relay UE, for an emergency RSC where the relay UE connects based on a message on SL-RLC1, the relay UE should set an emergency cause value.  FFS how this is achieved and if there is spec impact.


In R17, relay UE sets the cause value as

	NOTE 2:
In case the L2 U2N Relay UE initiates RRC connection establishment triggered by reception of message from a L2 U2N Remote UE via SL-RLC0 or SL-RLC1 as specified in 5.3.3.1a, the L2 U2N Relay UE sets the establishmentCause by implementation, but it can only set the emergency, mps-PriorityAccess, or mcs-PriorityAccess as establishmentCause if the same cause value is in the message received from the L2 U2N Remote UE via SL-RLC0.


It means that relay UE will not set cause value to emergency when initiating RRC connection establishment/resume triggered by reception of message via SL-RLC1 since emergency is not supported in R17.
In the last RAN2 meeting, RAN2 agreed the relay UE should set an emergency cause value for an emergency RSC where the relay UE connects based on a message on SL-RLC1. To achieve this, the RRC spec needs to be changed. Since RSC , it is better to avoid mention RSC in RRC spec.
As we know, in legacy, UE sets cause value following upper layer’s indication. According to SA2 [TS 23.304, 5.4.4.1], from upper layer perspective, relay UE shall use cause “emergency” if it needs to establish RRC connection when remote UE requested emergency service over PC5 link, e.g. PC5 link associated with a dedicated emergency RSC.
	If the 5G ProSe UE-to-Network Relay needs to establish RRC Connection when the 5G ProSe Remote UE has requested emergency service over the PC5 link, the 5G ProSe UE-to-Network Relay shall use RRC establishment cause "emergency".


Observation 3: From upper layer’s perspective, relay UE shall use cause “emergency” if it needs to establish RRC connection when remote UE establishes a PC5 link associated with dedicated emergency RSC with the relay UE.
Then when triggered by reception of SL-RLC1 and receiving cause “emergency” from upper layer, relay UE’s AS layer can follow upper layer’s indication to set the case value as “emergency” for SL-RLC1 triggered case. 
Then the RRC spec should be updated as following:
	NOTE 2:
In case the L2 U2N Relay UE initiates RRC connection establishment triggered by reception of message from a L2 U2N Remote UE via SL-RLC0 or SL-RLC1 as specified in 5.3.3.1a, the L2 U2N Relay UE sets the establishmentCause by implementation, but it can only set the emergency, mps-PriorityAccess, or mcs-PriorityAccess as establishmentCause if the same cause value is in the message received from the L2 U2N Remote UE via SL-RLC0 or if the same cause value is received from upper layers.


Proposal 5: When RRC connection establishment/resume is triggered by reception of SL-RLC1 for emergency service, relay UE’s AS layer sets the cause value in accordance with the information (i.e. cause “emergency”) received from upper layer. 
Conclusion
In this contribution, we discussed some remaining issues for service continuity. And we have the following observations and proposals:

Proposal 1: Event X1/X2 can be re-used for inter-gNB path switch cases. For the thresholds of serving L2 U2N relay UE in Event X1/X2, use new RRC config thresholds, i.e. separate thresholds for SL-RSRP and SD-RSRP.
Proposal 2: Event Y2 can be reused for i2i path switch. But it does not mean the Model B U2N relay discovery may be performed even the relay re-selection is not triggered.

Observation 1: For remote UE not support to switch to RRC idle/inactive relay UE, it is not necessary to report idle/inactive candidate relay UEs over Uu interface and Xn interface.
Observation 2: If remote UE reports RRC idle/inactive relay UE to source gNB but not support to switch to RRC idle/inactive relay UE, it may increase the risk of path switch failure that the source gNB may choose an inappropriate target cell/gNB for path switching.
Proposal 3: Remote UE does not report RRC idle/inactive candidate relay UEs to gNB if it does not support to switch to RRC idle/inactive relay UE.
Proposal 4: Including the RRC state of the L2 U2N relay UE in the U2N relay discovery messages. RAN2 sends LS to inform SA2.
Observation 3: From upper layer’s perspective, relay UE shall use cause “emergency” if it needs to establish RRC connection when remote UE establishes a PC5 link associated with dedicated emergency RSC with the relay UE.
Proposal 5: When RRC connection establishment/resume is triggered by reception of SL-RLC1 for emergency service, relay UE’s AS layer sets the cause value in accordance with the information (i.e. cause “emergency”) received from upper layer. 
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