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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In this contribution, we will further discuss details on the L2 CP issue O6.03 (as shown in below table) [1]. 
	Issue Index
	Description
	Suggested handling
	Reason for add/remove this open issue

	O6.03

	[Unhandled issue from RAN2#116b summary] Cause value setting for relay UE access due to remote UE traffic
	[bookmark: _Hlk95579428]Pre-117-e-offline
	Due to the proposal made in CP A.I. summary:
Recommendation 3-1: RAN2 further discuss to select between using existing or new cause value for relay UE to establish/resume an RRC connection due to a connection of remote UE, without introducing new AS-layer signalling from remote UE to relay UE.
We have the corresponding open issue



According to the Pre-117-e-offline email discussion [2], we observe that it is mainly focused on the Scenario 1 as described below. 
· Scenario 1: Relay UE intends to access the NW only for relaying Remote UE’s signaling/traffic.
However, we believe that the following Scenario 2 is also valid and would be more common than Scenario 1 in the real deployment. 
· Scenario 2: Relay UE intends to access the NW for relaying Remote UE’s signaling/traffic together with its own signaling/traffic.
Therefore, the potential specification impacts for both Scenarios are analyzed. And we are trying to make proposals to achieve a complete solution.  

2. Discussion
2.1. Scenario 1: Relay UE intends to access the NW only for relaying Remote UE’s signaling/traffic.
It is worth noting that that the candidate Options (listed as below) for the cause value setting issue has been discussed over and over since the first RAN2 meeting in the SL relay WI phase. 
· Option 1: define a new establishment/resume cause value for all cases when a Relay UE establish/resume an RRC connection due to Remote UE’s signaling/traffic;
· Option 2: reuse existing establishment/resume cause values.
Regarding down-selection between Option 1 and Option 2, until now the most controversial point is on the importance of reflecting Remote UE’s access cause during Relay UE’s access [2]. If RAN2 could get convergence on this point, then the down-selection would be much easier. In other words, if reflecting Remote UE’s access cause during Relay UE’s access is the most important, then Option 1 is not feasible because Remote UE still uses the existing cause values while Relay UE uses a new cause value by Option 1. To fulfil such requirement, Option 2 should be adopted instead. However, if the consequence of concealing remote UE’s access cause during relay UE’s access is acceptable, then both Options can work i.e., either Option 1 or Option 2 could be used.
[bookmark: _Ref95750945]Observation 1	If reflecting Remote UE’s access cause during Relay UE’s access is the most important, Option 2 should be adopted.
[bookmark: _Ref95750946]Observation 2	If the consequence of concealing Remote UE’s access cause during Relay UE’s access is acceptable, either Option 1 or Option 2 could be used.
To further look into the details on Remote UE’s access which will trigger the Relay UE’s access to the NW, we categorize 4 cases as summarized below:
· Case 1: receiving Remote UE’s RRCSetupRequest when Relay UE is in RRC IDLE/INACTIVE state;
· Case 2: receiving Remote UE’s RRCResumeRequest when Relay UE is in RRC IDLE/INACTIVE state;
· Case 3: receiving Remote UE’s RRCReestablishmentRequest when Relay UE is in RRC IDLE/INACTIVE state;
· Case 4: receiving Remote UE’s RRCReconfigurationComplete when Relay UE is in RRC IDLE/INACTIVE state.
Each Case is analyzed in the following subsections. 
2.1.1. Case 1: receiving Remote UE’s RRCSetupRequest when Relay UE is in RRC IDLE/ INACTIVE state.
[bookmark: _Hlk95647140]In the Case 1, the Remote UE’s access has a determined establishment cause value that can be referred to, i.e., one among the list of {emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess}. 
On one hand, for emergency service (i.e., cause value = emergency) from the Remote UE, we think it is very important to reveal the cause value of the Remote UE during Relay UE’s access so that the NW can prioritize certain Relay UE’s access in case of Remote UE’s emergency service. Otherwise, the Remote UE’s emergency service may fail. One could argue that NW can differentiate relay UE based on the new cause value in Option 1. However, we think Option 1 cannot work well in case of congestion (e.g., when there is more than one Relay UE). Typically, the cause value is used for congestion control by the NW. In congested environment, the same new cause value from all the Relay UEs cannot help. Consequently, the network implementation may randomly choose to access certain Relay UE. If the Remote UE’s service of the accepted Relay UE is not that critical while the Remote UE’s service of the rejected Relay UE is more urgent, this would lead to bad congestion control performance of the NW.
[bookmark: _Hlk95655788][bookmark: OLE_LINK7]On the other hand, for other services and upper layer signaling arrival from Remote UE (i.e., any establishment cause value except emergency), concealing Remote UE’s access cause is acceptable. For simplicity, for the latter we suggest to leave it to Relay UE implementation on how to set an appropriate cause value e.g., by taking the existing cause values applicable to the Relay UE based on its RRC state into account. 
[bookmark: _Ref95750948]Observation 3	In the Case 1 i.e., receiving Remote UE’s RRCSetupRequest when Relay UE is in RRC IDLE/ INACTIVE state:
· For Remote UE’s RRCSetupRequest with EstablishmentCause = emergency, it is beneficial to reveal the cause value of the Remote UE during Relay UE’s access. 
· For Remote UE’s RRCSetupRequest with EstablishmentCause = any establishment cause value except emergency, concealing Remote UE’s access cause is acceptable. 
2.1.2. Case 2: receiving Remote UE’s RRCResumeRequest when Relay UE is in RRC IDLE/ INACTIVE state.
In the Case 2, the Remote UE’s access has a determined resume cause value that can be referred to, i.e., one among the list of {emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, rna-Update, mcs-PriorityAccess, mps-PriorityAccess, mcs-PriorityAccess}. 
For emergency service (i.e., cause value = emergency) from the Remote UE, the situations are similar to the Case 1. Here duplicated argument and discussion are skipped.
For other services and upper layer signaling arrival from Remote UE (i.e., any establishment cause value except emergency and rna-Update) from the Remote UE, the situations are also similar to the Case 1. Here duplicated argument and discussion are also skipped.
However, for RNA update from Remote UE (i.e., cause value = rna-Update), further consideration is needed and illustrated as below:
· If the Relay UE is in RRC IDLE, it is natural that the RNAU procedure is not applicable to the Relay UE. Thus, the cause value rna-Update from the Remote UE should not be used by the Relay UE.
· If the Relay UE is in RRC INACTIVE state, since RAN2 agreed that Relay UE and Remote UE perform its own RNAU procedure independently. Certainly, it’s also not appropriate to set the cause value of the Relay UE based on the cause value of the Remote UE. Some companies propose to use new cause value in this particular case. However, we think it’s not necessary as the existing cause value (e.g., mo-signalling) is enough to address the concern. 
· As above, the complexity of the RNA update case of Remote UE are foreseen. To avid over specify the cause value setting issue, we suggest to use the same handling as the other services and upper layer signaling arrival from Remote UE, i.e., leave it to Relay UE implementation on how to set an appropriate cause value e.g., by taking the existing cause values applicable to the Relay UE based on its RRC state into account .
[bookmark: _Ref95750949]Observation 4	In the Case 2 i.e., receiving Remote UE’s RRCResumeRequest when Relay UE is in RRC IDLE/ INACTIVE state:
· For Remote UE’s RRCResumeRequest with ResumeCause = emergency, it is beneficial to reveal the cause value of the Remote UE during Relay UE’s access. 
· For Remote UE’s RRCResumeRequest with ResumeCause = any resume cause value except emergency and rna-Update, concealing Remote UE’s access cause is acceptable. 
· For Remote UE’s RRCResumeRequest with ResumeCause = rna-Update, concealing Remote UE’s access cause is the only way.
2.1.3. Case 3: receiving Remote UE’s RRCReestablishmentRequest when Relay UE is in RRC IDLE/ INACTIVE state.
When Uu RLF or PC5 RLF is detected by the Remote UE, the Remote UE can either select a suitable Cell or a suitable Relay UE to perform the subsequent RRC reestablishment procedure. If a suitable Relay UE is selected, such Relay UE can be in any RRC state. And when the Relay UE is in RRC IDLE or INACTIVE state, then the Case 3 happens. 
In the Case 3, the Remote UE’s access has a determined reestablishment cause value, i.e., one among the list of {reconfigurationFailure, handoverFailure, otherFailure}, but it cannot be referred to by the Relay UE. Because the Relay UE is in RRC IDLE/ INACTIVE state, technically it is not feasible for an RRC IDLE/ INACTIVE UE to use a cause value that are specified dedicated for RRC CONNECTED state. Some companies propose to use new cause value in this particular case. However, we think it’s not necessary as the existing cause value (e.g., mo-signalling) is enough to address the concern. To avoid over specify Case 3, we suggest to use the same handling as the other service and upper layer signaling arrival from Remote UE, i.e., leave it to Relay UE implementation on how to set an appropriate cause value e.g., by taking the existing cause values applicable to the Relay UE based on its RRC state into account. 
[bookmark: _Ref95750951]Observation 5	In the Case 3 i.e., receiving Remote UE’s RRCReestablishmentRequest when Relay UE is in RRC IDLE/ INACTIVE state:
· For Remote UE’s RRCReestablishmentRequest with ReestablishmentCause = any reestablishment cause value, concealing Remote UE’s access cause is the only way.
2.1.4. Case 4: receiving Remote UE’s RRCReconfigurationComplete when Relay UE is in RRC IDLE/ INACTIVE state.
In the service continuity scenario from direct path to indirect path switch, if RAN2 finally agrees to support path switch to a target Relay UE in RRC IDLE/ INACTIVE state. Then Case 4 is a valid scenario. The problem with Case 4 is that there is no available cause value information from Remote UE’s RRCReconfigurationComplete. How to handle it remains unclear for now. Generally, we prefer the Case 4 to be handle as if concealing Remote UE’s access cause is acceptable or necessary so that a unified solution with the Case 1-3 can be achieved and the specification can be simplified a lot. For example, just leave it to Relay UE implementation on how to set an appropriate cause value e.g., by taking the existing cause values applicable to the Relay UE based on its RRC state into account .
[bookmark: _Ref95750952]Observation 6	In the Case 4 i.e., receiving Remote UE’s RRCReconfigurationComplete when Relay UE is in RRC IDLE/ INACTIVE state:
· [bookmark: _Hlk95663818]For Remote UE’s RRCReconfigurationComplete without available cause value, concealing Remote UE’s access cause is the only way.
As above, we propose some way forward as below:
· If revealing the cause value of the Remote UE (e.g., EstablishmentCause/ResumeCause = emergency) is beneficial during Relay UE’s access, RAN2 to agree the Principle 1:
· Principle 1: Relay UE should set the same cause value as Remote UE during its access to the NW. 
· If concealing Remote UE’s access cause is acceptable or the only way, RAN2 to agree the Principle 2:
· Principle 2: Leave it to Relay UE implementation on how to set an appropriate cause value e.g., by taking the existing cause values applicable to the Relay UE based on its RRC state into account.
[bookmark: _Ref95750957]Proposal 1	Confirm that the feasibility to reveal remote UE’s access cause during relay UE’s access is the most important and agree Option 2 (i.e., existing cause values).
[bookmark: _Ref95750959]Proposal 2	For the cases that revealing remote UE’s access cause during relay UE’s access is beneficial (based on Observation 3,4), RAN2 to agree the Principle 1:
· Principle 1: Relay UE should set the same cause value as Remote UE during its access to the NW. 
[bookmark: _Ref95750960]Proposal 3	For the cases that concealing Remote UE’s access cause is acceptable (based on Observation 3,4) or the only way (based on Observation 4,5,6), RAN2 to agree the Principle 2:
· Principle 2: Leave it to Relay UE implementation on how to set an appropriate cause value (e.g., by taking the existing cause values applicable to the Relay UE based on its RRC state into account).
Last but not the least, it is not clear for now which layer (RRC or NAS) of the Relay UE should be responsible for the cause value setting. As in Scenario 1, the Relay UE’s access to the NW is only for relaying Remote UE’s signaling/traffic (i.e. without considering its own traffic), all the information that can be referred to are coming from the Remote UE. The Relay UE’s RRC layer has enough information to decide an appropriate cause value. Moreover, it is also preferred that we can avoid further SA2/CT1 work at this late stage. Therefore, 
[bookmark: _Ref95750962]Proposal 4	RRC layer of the Relay UE is responsible for the cause value setting when the Relay UE intends to access the NW only for relaying Remote UE’s signaling/traffic.
2.2. [bookmark: _Hlk95668497]Scenario 2: Relay UE intends to access the NW for relaying Remote UE’s signaling/traffic together with its own signaling/traffic.
Given that there is on-going signaling/traffic within the Relay UE by itself in Scenario 2, It is likely that some events would happen co-currently as described as below:
· Two AS events: When Relay UE’s RNA update condition is fulfilled, two AS events are triggered simultaneously. One AS event is for Relay UE’s RNA update, and the other AS event is for relaying Remote UE’s signaling/traffic. Given that the two events are both under Relay UE’s RRC layer control, we think the solution can be aligned with Scenario 1. Therefore, either following Proposal 2 or Proposal 3 is fine. No extra specification impact is anticipated on top of above Proposals.
· One NAS and one AS event: When there is signaling transmission by Relay UE’s upper layers, NAS event and AS event are triggered simultaneously. The NAS event is for Relay UE’s upper layer signaling procedure, and the AS event is for relaying Remote UE’s signaling/traffic. In such case, it is not clear whether the Relay UE will follow the upper layer or the RRC layer to decide the final cause value. According to the legacy Uu mechanism (shown in below box), the RNAU procedure is performed only when there is no upper layer signalling message transmission. In other words, the NAS event is prioritized over the AS event. And in such case, the RRC layer sets the final cause value provided from the upper layers. For the L2 SL relay scenario, we suggest a similar handling as legacy can be adopted.
	Procedural Text from TS 38.331
[bookmark: _Toc60776719][bookmark: _Toc83739674]5.2.2.4.2	Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
[some text skipped]
4>	if in RRC_INACTIVE and the forwarded information does not trigger message transmission by upper layers:
5>	if the serving cell does not belong to the configured ran-NotificationAreaInfo:
6>	initiate an RNA update as specified in 5.3.13.8;
[some text skipped]



[bookmark: _Ref95750963]Proposal 5	RRC layer of the Relay UE should set final the cause value provided by upper layers when receiving Remote UE’s signaling/traffic and upper layers’ signaling/traffic simultaneously.
Besides, in previous RAN2 meeting, CT1 sent a reply LS on establishment/resume cause value and UAC on L2 SL Relay [3], and their Answer1 is that it is up to RAN2 to decide which option is preferred for RRC establishment/resume cause value of Relay UE. The LS details are shown as below.
	CT1 Reply LS on establishment/resume cause value
Option 1: define a new establishment/resume cause value that is used for all cases when a relay UE establish/resume an RRC connection due to a connection of remote UE;
Option 2: reuse existing establishment/resume cause values.
Question 1: Which option does CT1 prefer? 
Answer 1: CT1 cannot reach the consensus on which option is preferred. It is up to RAN2 to progress Option 1 or Option 2. 


Since it is the last RAN2 meeting to finalize all the critical L2 CP issues, we think RAN2 should be able to make the final decision and send LS response to CT1 to inform RAN2 agreements on how to set the cause value of Relay UE on L2 U2N relay. 
[bookmark: _Ref95750964]Proposal 6	RAN2 to send an LS response to CT1 on establishment/resume cause value on L2 SL Relay and confirm with them if there is any concern. Take draft LS in R2-2202569 as baseline.
3. Conclusion
This paper further discussed remaining L2 CP issue O6.03 in [1]. The paper concludes with:
Observation 1	If reflecting Remote UE’s access cause during Relay UE’s access is the most important, Option 2 should be adopted.
Observation 2	If the consequence of concealing Remote UE’s access cause during Relay UE’s access is acceptable, either Option 1 or Option 2 could be used.
Observation 3	In the Case 1 i.e., receiving Remote UE’s RRCSetupRequest when Relay UE is in RRC IDLE/ INACTIVE state:
· For Remote UE’s RRCSetupRequest with EstablishmentCause = emergency, it is beneficial to reveal the cause value of the Remote UE during Relay UE’s access. 
· For Remote UE’s RRCSetupRequest with EstablishmentCause = any establishment cause value except emergency, concealing Remote UE’s access cause is acceptable. 
Observation 4	In the Case 2 i.e., receiving Remote UE’s RRCResumeRequest when Relay UE is in RRC IDLE/ INACTIVE state:
· For Remote UE’s RRCResumeRequest with ResumeCause = emergency, it is beneficial to reveal the cause value of the Remote UE during Relay UE’s access. 
· For Remote UE’s RRCResumeRequest with ResumeCause = any resume cause value except emergency and rna-Update, concealing Remote UE’s access cause is acceptable. 
· For Remote UE’s RRCResumeRequest with ResumeCause = rna-Update, concealing Remote UE’s access cause is the only way.
Observation 5	In the Case 3 i.e., receiving Remote UE’s RRCReestablishmentRequest when Relay UE is in RRC IDLE/ INACTIVE state:
· For Remote UE’s RRCReestablishmentRequest with ReestablishmentCause = any reestablishment cause value, concealing Remote UE’s access cause is the only way.
Observation 6	In the Case 4 i.e., receiving Remote UE’s RRCReconfigurationComplete when Relay UE is in RRC IDLE/ INACTIVE state:
· For Remote UE’s RRCReconfigurationComplete without available cause value, concealing Remote UE’s access cause is the only way.
Proposal 1	Confirm that the feasibility to reveal remote UE’s access cause during relay UE’s access is the most important and agree Option 2 (i.e., existing cause values).
Proposal 2	For the cases that revealing remote UE’s access cause during relay UE’s access is beneficial (based on Observation 3,4), RAN2 to agree the Principle 1:
· Principle 1: Relay UE should set the same cause value as Remote UE during its access to the NW. 
Proposal 3	For the cases that concealing Remote UE’s access cause is acceptable (based on Observation 3,4) or the only way (based on Observation 4,5,6), RAN2 to agree the Principle 2:
· Principle 2: Leave it to Relay UE implementation on how to set an appropriate cause value (e.g., by taking the existing cause values applicable to the Relay UE based on its RRC state into account).
Proposal 4	RRC layer of the Relay UE is responsible for the cause value setting when the Relay UE intends to access the NW only for relaying Remote UE’s signaling/traffic.
Proposal 5	RRC layer of the Relay UE should set final the cause value provided by upper layers when receiving Remote UE’s signaling/traffic and upper layers’ signaling/traffic simultaneously.
Proposal 6	RAN2 to send an LS response to CT1 on establishment/resume cause value on L2 SL Relay and confirm with them if there is any concern. Take draft LS in R2-2202569 as baseline.
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