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Abstract of the contribution: This contribution proposes new solution to address KI of emergency service for UE to Network Relaying under the condition that a UE responsible for another UE’s emergency service is compliant with local regulation.
1. Discussions 
This solution address Key Issue #7 Support of Emergency Services for UE to Network Relaying, e.g., 
-
Whether and how the UE-to Network Relay identifies the emergency services from the Remote UE and vice versa?

-
Under which conditions can it be ensured that the emergency call is routed to PSAP of the same country as the Remote UE?

-
What are UE and network behaviors and principles of operation for a Remote UE and 5G ProSe UE-to-Network Relay to be enhanced for the emergency services:

Under the assumptions that a UE responsible for another UE’s emergency service is compliant with local regulation, and the Relay UE and the Remote UE belonging to the same PLMN, the following aspects are proposed to be addressed:

#1
How a 5G ProSe relay enabled UE in Allowed Area handles the emergency services from the Remote UE?

#2 Whether and how a 5G ProSe relay enabled UE in Non-Allowed Area can act as Relay to handle emergency access request from Remote UE?

#3 Whether and how a 5G ProSe relay enabled UE in limited-service state can act as Relay for emergency access request from Remote UE?

#4
How a 5G ProSe Remote UE becomes aware whether a 5G ProSe UE-to-Network Relay can support emergency services? 

#5
How a 5G ProSe Remote UE indicates emergency access request to the 5G ProSe UE-to-Network Relay? And how the Relay’s network is affected?
#6 Completion of emergency service from remote UE and emergency call back
1.1 How a 5G ProSe relay enabled UE in Allowed Area handles the emergency services from the Remote UE

TS 23.501, clause 5.16.4 specifies the following:  
5.16.4
Emergency Services

5.16.4.1
Introduction

During Registration procedures over 3GPP access in a PLMN, the 5GC includes the Emergency Services Support indicator, valid for the current Registration Area and indicating per RAT that Emergency Services are supported if any of the following conditions is true within the current Registration Area:

-
the Network is able to support Emergency Services natively over 5GS;

-
E-UTRA connected to 5GC supports IMS Emergency Services (e.g. voice), and the NG-RAN is able to trigger handover or redirection from NR to E-UTRA connected to 5GC at QoS Flow establishment for IMS Emergency Services (e.g. voice);

-
NG-RAN is able to trigger handover to EPS at QoS Flow establishment for IMS Emergency Services (e.g. voice);

-
NG-RAN is able to trigger redirection to EPS at QoS Flow establishment for IMS Emergency Services (e.g. voice); or

-
NG-RAN is able to trigger 5G SRVCC handover to UTRAN for IMS Emergency Services (i.e. voice).

[Observation-1] 5GC indicates emergency service support indicator in Registration Accept to UE.
If a 5G ProSe UE-to-Network Relay needs to handle emergency access request from a remote UE, the 5G ProSe UE-to-Network Relay’s network should have indicated support of emergency service.
[Proposal-1a] It is proposed that a 5G ProSe Relay enabled UE announces the emergency support (implied by a specific Relay Service Code) in Discovery message if its network has indicated support of emergency service in Registration Accept. 
To simplify the solution, it is proposed to make assumption that the Network is able to support Emergency Services natively over 5GS.
[Proposal-1b] It is proposed to make assumption that the Network is able to support Emergency Services natively over 5GS.
1.2 Whether and how a 5G ProSe relay enabled UE in Non-Allowed Area can act as Relay to handle emergency access request from Remote UE?

Compared to a 5G ProSe relay enabled UE in Allowed Area, the difference is, that a 5G ProSe relay enabled UE in Non-Allowed Area (NAA), if its network has indicated support of emergency service in Registration Accept, announces only support of emergency service in Discovery message.
[Proposal-2a] It is proposed that a 5G ProSe relay enabled UE in Non-Allowed Area (NAA), if its network has indicated support of emergency service in Registration Accept, announces only support of emergency service (implied by a specific Relay Service Code) in Discovery message.
When the network support of emergency service is changed to “not supported”, the 5G ProSe relay enabled UE will stop relay operation for emergency access request of remote UE. 

[Proposal-2b] It is proposed, if network support of emergency service is changed from “supported” to “not supported”, the 5G ProSe relay enabled UE in NAA will stop relay operation for emergency access request of remote UE.

1.3 Whether and how a 5G ProSe relay enabled UE in limited-service state can act as Relay for emergency access request from Remote UE?

A 5G ProSe relay enabled UE in limited-service state means that such UE does not have a suitable cell to camp thus not able to perform normal registration in the network. A 5G ProSe relay enabled UE in limited service can know that the network supports emergency service from NG-RAN’s SIB broadcast information. If such UE can act as relay and announces emergency support in discovery, the emergency access from the remote UE would need to trigger the Relay UE to do emergency registration. The emergency registration from Relay UE may be rejected if the emergency service is not supported for this UE based on local regulation (e.g., local regulation allows only authenticated UEs but the Relay UE cannot be authenticated). When the emergency registration is rejected, the remote UE will have to select another 5G ProSe UE-to-Network Relay which will result in delay in getting emergency service.
To avoid the delay for remote UE to get emergency service and to simplify the UE handling, it is proposed that a 5G ProSe relay enabled UE in limited-service state should not act as relay.
[Proposal-3a] It is proposed that a 5G ProSe relay enabled UE in limited-service state should not perform relay operation.
1.4
How a 5G ProSe Remote UE becomes aware whether a 5G ProSe UE-to-Network Relay can support emergency services? 

Depending on the discovery model, a 5G ProSe Remote UE can become aware of 5G ProSe UE-to-Network Relay’s capability of emergency support in different ways.
-
If Model A ("I am here") is used by the Relay UE, 

-
the 5G ProSe relay enabled UE in NAA announces emergency only.

-
If Model B ("who is there?" / "are you there?") is used by the Remote UE, 
-
if the remote UE indicates “emergency” in discovery message, the 5G ProSe relay enabled UE in NAA will respond.

[Proposal-4a] It is proposed that a 5G ProSe Remote UE identifies a 5G ProSe UE-to-Network Relay’s support of emergency service during discovery. Emergency service can be implied by a specific Relay Service Code.
1.5
How a 5G ProSe Remote UE indicates emergency access request to the 5G ProSe UE-to-Network Relay and how the Relay’s network is affected?

When the 5G ProSe Remote UE initiates PC5 link establishment for emergency service, it indicates so to the 5G ProSe UE-to-Network Relay.

-
For L3 relaying, the 5G ProSe UE-to-Network Relay initiates emergency PDU Session establishment procedure. 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”.
-
For L2 relaying, 

-
the 5G ProSe UE-to-Network Relay needs to inform its CN that the UE is involved in emergency service for a remote UE, so that the Relay UE can be exempted from e.g., overload control.

-
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”.


Otherwise, if the 5G ProSe UE-to-Network Relay UE’s state is in RRC-CONNECTED, how the Relay UE get emergency treatment in NG-RAN is to be determined by RAN WG. 

[Proposal-5a] It is proposed that a remote UE indicate “emergency request” (which may be implied by a specific Relay Service Code) in PC5 link establishment. 
[Proposal-5b] For both L2 and L3 relaying, if 5G ProSe UE-to-Network Relay UE’s state is in RRC-IDLE, then the Relay UE set RRC establishment cause to “emergency”. 

[Proposal-5c] For L3 relaying, the 5G ProSe UE-to-Network Relay initiates emergency PDU Session establishment procedure.

[Proposal-5d] For L2 relaying, the 5G ProSe UE-to-Network Relay needs to inform its CN that it is involved in emergency service for a remote UE.
1.6
Completion of emergency service from remote UE and emergency call back
If the remote UE completes the emergency call, the remote UE will wait for a configurable period before the PC5 link for emergency service is released. This is to prepare for any possible call back.

When the PC5 link for emergency service is released, for L2 U2N relaying, if the relay UE is not involved in emergency service from any remote UE, the relay UE informs the AMF of remove the emergency indication.

[Proposal-6a] It is proposed that remote UE waits for a configurable period of time before the PC5 link for emergency service is released.

[Proposal-6b] When the PC5 link for emergency service is released, for L2 U2N relaying, if the relay UE is not involved in emergency service from any remote UE, the relay UE informs the AMF of remove the emergency indication.
2. Proposal

It is proposed to adopt the following text in TR 23.700-33 v0.1.1.   

*** Start of the change ***

6.0
Mapping of Solutions to Key Issues
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*** Next change (all new text) ***

6.X
Solution #X: Emergency Services for UE to Network Relaying
6.X.1
Description

This solution address Key Issue #7 for “Support of Emergency Services for UE to Network Relaying”.
Editor’s Note: Dependent on SA1 response to SA2 LS S2-2203130 (sent in SA2#150E), solution may need update. 
Under the  assumptions that a UE responsible for another UE’s emergency service is compliant with local regulation and the Relay UE and the Remote UE belong to the same PLMN, this solution contains the following aspects:
-
Provisioning emergency service support
-
A 5G ProSe UE-to-Network Relay advertise its support of emergency service (which may be represented by specific RSC) only when the UE receives emergency support indication in Registration Accept 

-
A 5G ProSe relay enabled UE in limited-service state does not act as Relay, even for emergency access request from Remote UE

-
A 5G ProSe Remote UE becomes aware whether a 5G ProSe UE-to-Network Relay can support emergency services (which may be represented by a specific RSC) during discovery. 

-
A 5G ProSe Remote UE indicates emergency access request (which may be represented by a specific RSC) to the 5G ProSe UE-to-Network Relay during PC5 link establishment, and 5G ProSe UE-to-Network Relay informs its network (both Radio and Core) of the emergency service.
-
If the 5G ProSe Remote UE completes the emergency call, it may wait for a configurable period of time before initiating release of PC5 link for emergency service. This is to prepare for any possible call back.

-
When the PC5 link for emergency service is released, for Layer-2 UE-to-Network relaying, if the 5G ProSe UE-to-Network Relay is not involved in emergency service from any remote UE, the relay UE informs the AMF of remove the emergency indication.

6.X.2
Procedures

This subclause captures the changes to the following (existing) procedures in TS 23.304 [3]:
5.1.4.1
Policy/Parameter provisioning for 5G ProSe UE-to-Network Relay
Add description that how to provision emergency service support. 

5.4.3
Mobility Restrictions for 5G ProSe UE-to-Network Relaying
Reflect the support of emergency service.

6.3.2.3
5G ProSe UE-to-Network Relay Discovery
Add description about discovery for emergency service. 

6.5.1.1
5G ProSe Communication via 5G ProSe Layer-3 UE-to-Network Relay without N3IWF

Add description of emergency service support, i.e., the 5G ProSe Layer-3 Relay UE establish emergency PDU Session based on the request from the 5G ProSe Layer-3 Remote UE.
6.5.1.2
5G ProSe Communication via 5G ProSe Layer-3 UE-to-Network Relay with N3IWF support
Add description of emergency service support.

Editor’s Note: Whether the 5G ProSe Layer-3 UE-to-Network Relay’s PDU Session needs to be prioritized for 5G ProSe Layer-3 UE-to-Network Remote UE’s emergency service is FFS.

6.5.2
5G ProSe Communication via 5G ProSe Layer-2 UE-to-Network Relay
The following addition is to be added:
-
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.
Editor’s Note: When the 5G ProSe UE-to-Network Relay’s state is in RRC-CONNECTED, how the 5G ProSe UE-to-Network Relay get emergency treatment in NG-RAN is to be determined by RAN WG.

6.X.3
Impacts on services, entities and interfaces
Editor's note:
This clause captures impacts on existing services, entities and interfaces.
*** End of the change ***
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