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Abstract of the contribution: This paper discusses the LS from RAN2 on emergency cause value for relay (C1-23xxxxx/R2-2311600).
1.
Discussion
RAN2 has sent the LS on RAN2 on emergency cause value for relay (C1-23xxxxx/R2-2311600) [1] to ask CT1 a question for a solution on how to set emergency cause value for Layer 2 UE-to-NW relay.
	For the case SL-RLC1 (carry SRB1 from Remote UE which does not include cause value of the remote UE) is received from the L2 U2N Remote UE, RAN2 agreed that:
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.

While for how to achieve the above agreement for SL-RLC1 case, RAN2 identified two approaches: 

1) upper layer provides the information of emergency link for relay case, or

2) upper layer provides the emergency cause value for relay case directly. 

Q1: Which approach is to be adopted by CT1 for the emergency cause value setting for SL_RLC1 case?



The corresponding stage-2 requirement related to RAN2 question is in clause 5.4.4.1 of TS 23.304 [2], which is applicable to both Layer-2 and Layer-3 UE-to-Network relay:

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"
For connection establishment, a legacy UE’s AS layer sets the establishment cause to the value received from the upper layers, as specified in 38.331 [3] clause 5.3.3.3, as shown below. 
	5.3.3.3
Actions related to transmission of RRCSetupRequest message

The UE shall set the contents of RRCSetupRequest message as follows:

1>
set the ue-Identity as follows:

2>
if upper layers provide a 5G-S-TMSI:

3>
set the ue-Identity to ng-5G-S-TMSI-Part1;

2>
else:

3>
draw a 39-bit random value in the range 0..239-1 and set the ue-Identity to this value;

NOTE 1:
Upper layers provide the 5G-S-TMSI if the UE is registered in the TA of the current cell.

1>
set the establishmentCause in accordance with the information received from upper layers;
The UE shall submit the RRCSetupRequest message to lower layers for transmission.


Note that the cause value is determined based on the mapping between access identity/class and causes as specified in TS 24.501 [4].
Considering the conventional approach for NAS-AS interaction for RRC connection establishment, the cause value is usually provided by NAS layer “upper layers” as referred in TS 38.331, then the AS layer sets the value correspondingly in Msg 3 based on ASN.1 definitions below. 
EstablishmentCause ::=              ENUMERATED {

                                        emergency, highPriorityAccess, mt-Access, mo-Signalling,

                                        mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess,

                                        spare6, spare5, spare4, spare3, spare2, spare1}

Observation 1: 
Legacy UE behaviour is to let the NAS layer provide “cause value” and AS layer sets the “RRC establishment cause” accordingly.
Given that, we think it has less CT1 impact to adopt the approach 2 as asked by RAN2. The alternative approach suggested by RAN2 is to let the upper layer provide the “information of emergency link for relay case”. This will bypass the NAS layer mechanism and let ProSe layer to interact with the AS layer directly regarding the setup of “RRC establishment cause value” for the emergency case. It also means that the L2 UE-to-Network relay UE will use a new different approach from the L3 UE-to-Network relay UE in regards to the cause value setting, thereby creating further segmentation of the UE-to-Network relay solution space.

Thus, we think it is more desirable to have a consistent approach regarding the “cause value” in CT1.
Proposal 1: 
CT1 to adopt the 2nd approach “upper layer provides the emergency cause value for relay case directly”, identified by RAN2.
Then, the follow-up questions for CT1 regarding the implementation of the solution for this LS are:

a) How does the upper layer know the emergency case?

b) When does the upper layer provide the emergency cause value to the AS layer?

Regarding question a), the solution has to be based on “emergency” RSC value received in ProSe Direct Link Establishment Request. When the Remote UE includes this RSC in this PC5-S signalling, the ProSe layer of L2 Relay UE will immediately know that PC5 link setup is intended for emergency service. From the upper layer’s perspective, this is the only feasible way for upper layer to detect that “5G ProSe Remote UE has requested emergency service over the PC5 link “.
Then, regarding question b), we think this can be done when the relay UE decides to accept the direct link establishment request, which means that the PC5 link will be established as Relay UE has verified the security material and decides to accept the direct link setup request.
The corresponding triggering procedure can be added in Clause “7.2.2.3 5G ProSe direct link establishment procedure accepted by the target UE” in TS 24.554 [5] for ProSe layer specification. The internal ProSe-NAS layer interaction will be invisible to the AS layer, so that AS layer will still be informed by NAS layer about the emergency cause.

Proposal 2: 
Upper layer of the Relay UE provides the “emergency” cause to the AS layer immediately upon Relay UE’s decision to accept Direct Link Establishment Request from the Remote UE.

Although RAN2 asked for a solution for SL-RLC1 case in Q1 [1], the upper layer cannot distinguish SL-RLC0 and SL-RLC1 cases. This is because the PC5 relay RLC channels are only visible to the AS layer, and not to the ProSe layer. 

Note that when the upper layer provides the emergency cause , i.e. when relay UE’s upper layer decides to accept PC5 link setup request from the remote UE, the AS layer has not received any SL-RLC0 or SL-RLC1 message from the remote UE yet, as shown in Figure 1 below. 
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Figure 1: Signalling Flow related to emergency connection via Layer-2 UE-to-NW Relay

Observation 2: 
The difference between SL-RLC0 and SL-RLC1 is not visible to the upper layer. 
So, the upper layer cannot have a specific design for the SL-RLC1 case only. It is also worth noting that there will be a time gap (latency) between the upper layer informing “emergency” to the AS layer and the time when the Layer-2 UE-to-Network Remote UE’s first RRC message is received by Layer-2 UE-to-Network Relay UE (e.g., via SL-RLC0 or SL-RLC1). From the upper layer’s perspective, there is no harm for the relay UE to enter RRC_CONNECTED state earlier (as shown in the first dotted double-arrow box “relay-gNB Uu RRC establishment“ in Figure 1), which helps to reduce the overall latency for emergency session setup. Or the AS layer can still hold off the RRC connection establishment until the first RRC message is received from the remote UE (as shown in the second dotted double-arrow box “relay-gNB Uu RRC establishment“ in Figure 1).

Hence, CT1 can inform RAN2 that the adopted upper layer approach works for both SL-RLC0 and SL-RLC 1 cases because upper layer provides the emergency cause value for the UE access earlier than the reception of any SL-RLC0/SL-RLC1 message. But, it is eventually up to RAN2 WG to decide the exact timing for relay UE entering RRC_CONNECTED for emergency via relay case.
Proposal 3: 
In the Reply LS, CT1 informs RAN2 that the upper layer provides the “emergency cause” earlier than the reception of any SL-RLC0 or SL-RLC1 message in Relay UE. It is then up to RAN2 to decide when the Relay UE should enter RRC_CONNECTED.
2.
Conclusion
In this paper, we have discussed the RAN2 LS on emergency cause value for the relay, and have the following observations:

Observation 1: 
Legacy UE behaviour is to let NAS layer provide “cause value” and AS layer sets the “RRC establishment cause” accordingly.
Observation 2: 
The difference between SL-RLC0 and SL-RLC1 are not visible to the upper layers. 
Then, we have the following proposals:

Proposal 1: 
CT1 to adopt the 2nd approach “upper layer provides the emergency cause value for relay case directly”.
Proposal 2: 
Upper layer of Relay UE provides the “emergency” cause to AS layer immediately upon Relay UE decides to accept Direct Link Establishment Request from Remote UE.

Proposal 3: 
In the Reply LS, CT1 informs RAN2 that upper layer provides the “emergency cause” earlier than the reception of any SL-RLC0 or SL-RLC1 message in Relay UE, it is up to RAN2 to decide when Relay UE should enter RRC_CONNECTED.
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