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Abstract: This paper proposes to update Sol#45 for resolving left issues.
1. Introduction
This paper mainly resolves the following to issues:
1. For Layer-2 relay, how to ensure that the relay AMF will not initiate the NAS connection release during the L2 relay UE performing emergency service for L2 remote UE, e.g., overload control.
2. Last meeting, a new sub-KI “How to handle the emergency service conflict between 5G ProSe Layer-3 Remote UE and UE-to-Network Relay” was captured for KI#7, which needs to be resolved.
2. Discussion
2.1	Above issue 1 discussion 
Current method captured in Sol#42 and Sol#45 has the principles:
-	If the 5G ProSe UE-to-Network Relay UE's state is in RRC_IDLE, then the Relay UE set RRC establishment cause to "emergency".
-	If the 5G ProSe UE-to-Network Relay UE's state is in RRC_CONNECTED, the 5G ProSe UE-to-Network Relay needs to inform its CN over NAS that the UE is involved in emergency service for a 5G ProSe UE-to-Network Remote UE, so that the 5G ProSe UE-to-Network Relay UE can be exempted from e.g. overload control.
For the L2 relay UE being in CM-IDLE state, when to perform emergency service for remote UE, the relay UE set the RRC cause and service request with emergency type to enter CM-CONNECTED, which has no problem that the relay UE can be exempted from e.g. overload control.
Obervation1: L2 relay sets the RRC cause and service request with emergency type to enter CM-CONNECTED for relaying the remote UE emergency service, which can be exempted from e.g. overload control (can avoid NAS release by AMF due to overload control).
For the L2 relay UE already being in CM-CONNECTED state, there may be 2 cases for L2 relay UE performing emergency services for L2 remote UE:
· Case 1: L2 relay UE is in CM-CONNECTED state and receiving relay connection request from remote UE for emergency service which is reflected by emergency RSC.
· Case 2: L2 relay UE is in CM-CONNECTED state and already has a relay connection with a remote UE for a legacy RSC. Later the Remote UE performs communication for emergency services.
For the case 1, above principles that the relay UE notify the AMF of performing emergency service for remote UE seem no problem. But this needs NAS enhancements. 
For the case 2, due to the data of L2 remote UE is transparent to L2 relay, the L2 relay will not know that the remote UE is performing emergency services. So the above principles are not valuable anymore. 
Observation2: L2 relay is not able to notify the AMF of performing emergency service for remote UE for an established relay connection with legacy RSC for above case2.
Actually, through all the procedure for L2 relay communication whatever for case2 or case1 above, it can be seen only NG-RAN can hold the both information of L2 relay UE and L2 remote UE at same time, and is aware of whether the remote UE is performing the emergency service or not (e.g., based on QoS parameters, ARP). So the work of emergency service notification for L2 remote UE can be done by NG-RAN. 
Proposal 1: When performing the emergency service for L2 remote UE, the NG-RAN sends the emergency service notification to the relay AMF to exempt from the overload control for L2 relay if the L2 relay UE has been in CM-CONNECTED state. 

2.2	Above issue 2 discussion
The reason can be listed as following why the emergency service conflict between 5G ProSe Layer-3 Remote UE and UE-to-Network Relay exist:
· The PDU session for relaying is only used for 5G ProSe Layer-3 Remote UE(s) relay traffic
· UE is only allowed to established one emergency PDU session
· There are no service requirements on relative priority between concurrent emergency sessions as responded by SA1.
Due to that the emergency service are very critical to the UE and there is not relative priority between concurrent emergency sessions, thus the breakthroughs can be the following 2 ways:
· Option #1, L3 relay UE is allowed to established no more than 2 emergency PDU sessions 
· Option#2, PDU session for relaying can be used for 5G ProSe Layer-3 Remote UE(s) relay traffic and L3 relay UE itself.
In this solution, it is proposed to adopt option#1 that L3 relay UE is allowed to established 2 emergency PDU sessions.

	TS24.501
If the UE has an emergency PDU session, the UE shall not perform the UE-requested PDU session establishment procedure to establish another emergency PDU session. The UE may perform the UE-requested PDU session establishment procedure to transfer an existing emergency PDU session or an existing PDN connection for emergency services.




	S2-2205433
Q4: While a Relay UE is providing emergency connectivity services support for a Remote UE, if the Relay UE needs to make emergency access of its own, what if any requirements for the Relay UE to continue to provide emergency access to the Remote UE?  SA2 assumes that a Relay UE may provide emergency service access to only one Remote UE at any time.

SA1 response to Q4:
There are no service requirements on relative priority between concurrent emergency sessions.






3. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-33.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc104480158][bookmark: _Toc113266064]6.45	Solution #45: Solution for support of emergency service for U2N relay
[bookmark: _Toc104480159][bookmark: _Toc113266065]6.45.1	Description
This solution is related to the Key Issue #7 on Support of Emergency for 5G ProSe UE-to-Network Relay.
In this solution, for the UE-to-Network Relay and remote UE that how to identify the emergency service, it is assumed that a list of dedicated Relay service code is to be used to reflect the emergency for UE to Network Relaying which can be called Emergency RSC. The Emergency RSC has same format as the RSC configured in clause 5.1.4 of TS 23.304 [3], it can be pre-configured in the USIM or ME, or provided by the network as the UE ProSe policy.
[bookmark: _Toc104480160][bookmark: _Toc113266066]6.45.2	Principles for support of emergency service for U2N relay
When the Emergency RSC is configured by the network as the ProSe policy, it means the network of the 5G ProSe UE-to-Network Relay or the 5G ProSe Remote UE supports the emergency service.
When the Emergency RSC is included in the UE-to-Network Relay Discovery message including the Model A and Model B discovery, it means the 5G ProSe UE-to-Network Relay provides emergency service for relaying or the 5G ProSe Remote UE requests for emergency service for relaying. The 5G ProSe UE-to-Network Relay and the 5G ProSe Remote UE can recognise the discovery and the subsequent procedure (e.g. relay connection setup or management) which are for emergency service based on the Emergency RSC.
When the Emergency RSC is included in the UE-to-Network Relay Discovery Announcement message (model A discovery) or in the UE-to-Network Relay Discovery Response message (model B discovery), it means the 5G ProSe UE-to-Network Relay would like to provide the emergency service to remote UE and its network supports emergency service from the 5G ProSe Remote UE perspective.
When to perform the 5G ProSe Communication via 5G ProSe Layer-3 UE-to-Network Relay as specified in clause 6.5.1 of TS 23.304 [3] for emergency service, the 5G ProSe Layer-3 UE-to-Network Relay sets the PDU session Request Type to "Emergency Request" for relaying.
When to perform the Connection Establishment for 5G ProSe Layer-2 UE-to-Network Relay as specified in clause 6.5.2 of TS 23.304 [3] for emergency service, the 5G ProSe Layer-2 UE-to-Network Relay sets the service request type to "Emergency service" to enter the CM-CONNECTED state. If the 5G ProSe Layer-2 UE-to-Network Relay is already in CM-CONNECTED, the NG-RAN informs Relay AMF that the 5G ProSe Relay UE is performing emergency service for 5G ProSe Remote UE to exempt from e.g. overload control for the 5G ProSe Relay UE.it may inform its network of the emergency service for relaying to avoid congestion control.
When the 5G ProSe UE-to-Network Relay determines to relay emergency service for 5G ProSe Remote UE, it is allowed to act as the role of relay and perform the Relay operation (e.g. relay discovery and connection setup) when it is under congestion control as specified in clause 5.12 of TS 23.304 [3] and mobility restriction as specified in clause 5.4.3 of TS 23.304 [3].
The 5G ProSe Layer-2 Remote UE follows the principles of a normal UE for emergency service handling.
It shall ensure that the traffic and the signalling of the 5G ProSe Layer-2 Remote UE are related to the emergency service when the Connection Establishment for 5G ProSe Layer-2 UE-to-Network Relay in clause 6.5.2 of TS 23.304 [3] is used to emergency service, especially when the 5G ProSe Layer-2 UE-to-Network Relay is under congestion control as specified in clause 5.12 of TS 23.304 [3], mobility restriction as specified in clause 5.4.3. Clause 6.45.3 in this solution provides a way to ensure that the traffic and the signalling of the 5G ProSe Layer-2 Remote UE are related to the emergency service, which proposes that the RAN notify the Remote AMF of that the Remote UE is only allowed to perform the emergency service.
Needing to be clarified is that it is still possible that the 5G ProSe remote UE initiates the emergency services communication after the legacy connection establishment for 5G ProSe Layer-2 UE-to-Network Relay as described in TS23.304 [X] clause 6.5.2.2. To exempt from e.g. overload control, the NG-RAN informs Relay AMF that the 5G ProSe Relay UE is performing emergency service for 5G ProSe Remote UE.
For emergency service conflict between 5G ProSe Layer-3 Remote UE and UE-to-Network Relay, the 5G ProSe Layer-3 UE-to-Network Relay is allowed to establish 2 emergency PDU sessions.
Editor's note:	The feasibility of more than one emergency PDU sessions at the same time is FFS.
[bookmark: _Toc104480161][bookmark: _Toc113266067]6.45.3	Procedure to ensure emergency service via Layer-2 U2N relay



Figure 6.45.2.2-1: Connection Establishment for 5G ProSe Layer-2 UE-to-Network Relay with ensuring emergency service
0~5. Step 0~5 are basically similar to the step 0~5 of clause 6.5.2.2 in TS 23.304 [3] for Connection Establishment of 5G ProSe Layer-2 UE-to-Network Relay. Following may be some differences:
	For step 2~3, the Relay discovery, selection and PC5 connection establishment are for emergency services which may associated with an Emergency RSC.
	For step 4, the 5G ProSe Layer-2 Remote UE establishes an RRC Connection with the same NG-RAN serving the selected 5G ProSe Layer-2 UE-to-Network Relay specified in TS 38.300 [12]. The RRC Connection cause is set to emergency.
	For step 54, the 5G ProSe layer-2 Relay uses the service request with emergency type to enter to the CM-CONNECTED.
6.	NG-RAN informs Remote AMF that the 5G ProSe Remote UE is using the Relay communication and is only allowed to use emergency service.
	In addition, if the 5G ProSe layer-2 Relay is already in CM-CONNECTED state (i.e., the step 5 will be skipped), after receiving the Remote UE RRC connection setup request with emergency cause, NG-RAN informs Relay AMF that the 5G ProSe Relay UE is performing emergency service for 5G ProSe Remote UE to exempt from e.g. overload control for the 5G ProSe Relay UE.
Editor's note:	The above notification from NG-RAN to AMF needs coordination with RAN groups.
7~9.	Step 7~9 are basically similar to the step 6~8 of clause 6.5.2.2 in TS 23.304 [3] for Connection Establishment of 5G ProSe Layer-2 UE-to-Network Relay. Following may be some differences:
-	Remote AMF needs to determine the request type of the NAS connection setup and PDU session establishment, if it is not for emergency, the Remote AMF shall reject the Remote UE's request.
In particular, needing to be clarified is that the legacy connection for 5G ProSe Layer-2 UE-to-Network Relay as established in TS23.304 [X] clause 6.5.2.2 does not mean the 5G ProSe Remote UE cannot performing the emergency service. During or after the legacy connection establishment for 5G ProSe Layer-2 UE-to-Network Relay, the 5G ProSe Remote UE follows the same handlings for emergency services performing (e.g., set emergency type/cause) as described in TS23.501 and TS23.502. Only the difference is that the NG-RAN informs Relay AMF that the 5G ProSe Relay UE is performing emergency service for 5G ProSe Remote UE to exempt from e.g. overload control.
6.45.4	Procedure for Layer-3 U2N relay to avoid emergency service conflict
If there is an emergency PDU session for relaying, when emergency service is required for 5G ProSe Layer-3 relay UE itself, the 5G ProSe Layer-3 relay UE initiates another emergency PDU session establishment procedure. Based on the authorized subscription data Layer-3 relay UE, if there is not more than 2 emergency PDU sessions, the AMF will not reject the NAS Message containing PDU Session Establishment Request.
[bookmark: _Toc104480162][bookmark: _Toc113266068]6.45.54	Impacts on Existing Nodes and Functionality
The solution has impacts on the following entities:
UE(s):
-	Enhancement on the emergency service handling, e.g. the 5G ProSe Relay is allowed to act the role of relay under mobility restriction and congestion control.
-	L3 relay UE is allowed to establish 2 emergency PDU sessions.
RAN:
-	notify Remote AMF of that the Remote UE is performing relay communication with only emergency service allowed for L2 relay case.
-	notify Relay AMF of that the Relay UE is performing emergency service for 5G ProSe Remote UE to exempt from e.g. overload control.
Remote AMF:
-	Remote AMF determine whether the Remote UE's request is for emergency service, reject the request if it is not for L2 relay case.
-	Relay AMF determines whether there is more than 2 emergency PDU sessions, if not, the AMF will not reject the NAS Message containing PDU Session Establishment Request.

* * * * End of changes * * * *
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