[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK16][bookmark: OLE_LINK17]3GPP TSG-RAN WG2 #121	R2-2300129
Athens, Greece, February-March 2023	

Agenda Item:	8.9.3
Source:	OPPO
Title:	Discussion on emergency service
Document for:	Discussion, Decision

[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
For the support of emergency for UE-to-Network Relaying, SA2 has made some conclusions for both L2 and L3 relay, the following table summaries SA2 conclusions based on TR 23.700[1] (as in Appendix) and the possible RAN2 impact
 Table 1. Summary of SA2 conclusion on emergency service[1]
	
	L2 U2N Relay
	L3 U2N Relay

	New RSC for emergency service
	The RSC(s) dedicated for emergency service are used by the Relay UE and Remote UE during discovery and PC5 link establishment.
A dedicated PC5 link associated with an emergency RSC is only used for emergency service

	For relay UE

	Relay enabled UE in limited-service state shall not act as Relay for emergency service.

	
	If the Relay needs to establish RRC Connection when the Remote UE has requested emergency service, the Relay shall use "Emergency" RRC Establishment Cause.  

	
	For a L2 Relay to advertise its support of emergency service, the serving NG-RAN support of emergency services is required.
	A L3 Relay participates the relay discovery procedure for emergency service only when it receives the Emergency Service Support indicator in Registration Accept

	
	
	A Layer-3 UE-to-Network Relay sets up or modifies an emergency PDU session to support the Remote UE's emergency service.
L3 Relay which has its own emergency service cannot serve an emergency service Remote UE.   

	For remote UE
	Prioritise direct connection over indirect connection


Discussion
In R18 U2N relay, the dedicated RSC has been introduced for emergency service by SA2, and it will be used by the Relay UE and Remote UE during discovery and PC5 link establishment, which means for both R18 relay UE can R18 remote UE,
· The relay UE and remote UE can be aware of the intended service for the PC5 link is emergency service during the discovery/DCR procedure;
· The PC5-link for emergency service relaying cannot be used for non-emergency services.
The following sub-sections will further analyze the possible RAN2 impacts for both relay and remote UE due to emergency service in R18. 
Impact at Relay UE side
As mentioned above, the R18 U2N relay UE shall include the emergency-specific RSC in the discovery message and on the other side can know a R18 remote UE needs the relaying of emergency service by reading the RSC from remote UE via DCR, which leads to the following differences compared to R17 U2N relay:
· For the transmission of discovery message, in R18, there are some new restrictions on the condition for discovery/relay operation; 
· For the cause value setting, relay UE can set its cause value to emergency according to the RSC instead of the RRC message from remote UE.
For the first aspect, i.e., the restrictions on the condition for discovery/relay operation, SA2 has made the following conclusions:
	The following conclusions are common to Layer-2 and Layer-3 UE-to-Network Relaying:
-	A 5G ProSe enabled UE acting as Relay shall have a normal registration (including also normal registration for a 5G ProSe Relay enabled UE in Non-Allowed Area). A 5G ProSe Relay enabled UE in limited-service state shall not act as Relay. Mobility Restrictions that are overruled for UE requesting direct emergency service are overruled also for 5G ProSe UE-to-Network Relay that is relaying emergency service.
-	A dedicated PC5 link associated with an emergency RSC is only used for emergency service. A 5G ProSe enabled UE shall not advertise its support for relaying emergency service unless the serving network has provided an indication of support of relaying of emergency service.
NOTE 1:	Whether a 5G ProSe Layer-2 UE-to-Network Relay needs the indication of support of relaying emergency services from its serving PLMN before advertising its support of relaying emergency services is to be determined in normative phase.
The following conclusions apply to Layer-2 UE-to-Network Relaying:
-	For a 5G ProSe Layer-2 UE-to-Network Relay to advertise its support of emergency service, the serving NG-RAN support of emergency services is required as the Layer-2 Remote UE may select a different PLMN from the Layer-2 Relay.
The following conclusions apply to Layer-3 UE-to-Network Relaying:
-	A 5G ProSe Layer-3 UE-to-Network Relay participates the relay discovery procedure for emergency service only when it receives the Emergency Service Support indicator in Registration Accept.
-	A Layer-3 UE-to-Network Relay sets up or modifies an emergency PDU session to support the Remote UE's emergency service.
[bookmark: _Hlk119570571]-	When a 5G ProSe Layer-3 UE-to-Network Relay UE initiates emergency service, the 5G ProSe Relay UE shall not advertise its support of emergency service and reject any Remote UE’s requests for relaying emergency services. The 5G ProSe Layer-3 UE-to-Network Remote UE can attempt to select other 5G ProSe Layer-3 UE-to-Network Relay.
[bookmark: _Hlk119570840]-	If the 5G ProSe Layer-3 Relay is relaying an emergency service for a 5G ProSe Layer-3 Remote UE, then it shall prioritise its own emergency service establishment and stop relaying the Remote UEs emergency service.


As seen in the above conclusions, the restrictions are from 2 aspects:
· The L2/L3 relay UE’s network has provided the indication of supporting emergency service;
· The L3 relay UE itself doesn’t have its own emergency service (if it is serving remote UE’s emergency service).
For the first restriction on the NW indication of supporting emergency, from AS perspective, there is already the indication (i.e., ims-EmergencySupport) in SIB1, so from RAN2/AS perspective this indication is already supported, and it is SA2’s work on the left issue of NAS indication.
	ims-EmergencySupport
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode.


[bookmark: _Toc127524194]There is already an AS indication (i.e., ims-EmergencySupport) in SIB1 to indicate whether the network supports emergency.
[bookmark: _Toc115427260]Regarding the latter restriction, i.e., the L3 relay UE itself doesn’t have own emergency service, it is also SA2 work for ensuring this, i.e., no AS impact for this restriction.
[bookmark: _Toc127524195]It is SA2 work to ensure the L3 U2N relay has only one PDU session for emergency service.
Then for the cause value setting impact, in R17 the L2 U2N relay UE sets cause value according to the following NOTE,
	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.


[bookmark: _Toc127524196]In R17, L2 U2N Relay UE sets the cause value by its implementation or set the cause value to emergency, mps-PriorityAccess, or mcs-PriorityAccess according to the message received from L2 U2N Remote UE via SL-RLC0.
While according to SA2 conclusion on cause value setting and the newly introduced emergency-dedicated RSC, 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, the relay UE can set the cause value according to the RSC.
	-	If the 5G ProSe Relay needs to establish RRC Connection when the 5G ProSe Remote UE has requested emergency service over PC5, the 5G ProSe Relay shall use "Emergency" RRC Establishment Cause.


[bookmark: _Toc127524197]In R18, according to SA2 conclusion, Relay UE set the cause value to emergency based on the emergency-specific RSC via which remote UE established the sidelink connection.
[bookmark: _Toc127524202]To align with S2, Relay UE set the cause value to ‘emergency’ based on RSC instead of SL-RLC0 message reading. And leave the AS/NAS layer interaction to UE implementation.  
Impact at Remote UE side
For Remote UE, the difference from R17 is that,
· In R17, for a IDLE/INACTIVE remote UE, from AS perspective, it is up to remote UE implementation to connect to NW through direct or indirect link which fulfills upper layer requirement, While in R18, according to SA2 conclusion, for emergency service, the remote UE shall prioritize direct link over indirect link.
· In R17, for a CONNECTED remote UE, it is allowed that remote UE can obtain both emergency and non-emergency service via the same relay UE, while in R18, the emergency service and non-emergency service cannot share the same relay link.
	-	For emergency service, the UE shall prioritise direct connection to network. If direct connection is not possible (including the case that the RAN broadcast SIB indicates no emergency support), the UE shall attempt to obtain emergency service via UE-to-Network Relay
-	A dedicated PC5 link associated with an emergency RSC is only used for emergency service. A 5G ProSe enabled UE shall not advertise its support for relaying emergency service unless the serving network has provided an indication of support of relaying of emergency service.


[bookmark: _Toc125987539][bookmark: _Toc127524198]In R18, for emergency service, direct connection shall be prioritized over indirect connection.
[bookmark: _Toc127524199]In R18, the PC5 link associated with an emergency RSC shall be only used for emergency service. 
For the first aspect, i.e., the prioritization of direct link over in-direct link, 
· For a CONNECTED remote UE, the path switch is handled by gNB implementation without spec impact;
· For a IDLE/INACTIVE/OOC remote UE, currently, it is based on UE implementation, considering the current SA2 TR just gives a general direction, there is no much need to update the RAN2 stage-3 spec.
Therefore, on top of S2 conclusion, there is no much need for RAN2 to pursue further spec impact to prioritize direct connection for emergency service.
[bookmark: _Toc127524203]Given conclusion captured in S2 specification, RAN2 not pursue further specificiation impact to prioritize direct connection for emergency service.
For the second aspect, i.e., the emergency service and non-emergency service cannot share the same relay link, it can be further divided into 2 cases:
· A dedicated PC5 link associated with an emergency RSC is only used for emergency service=> SA2 conclusion;
· A PC5 link associated with a non-emergency RSC is only used for non-emergency service? => not clear according to SA2 conclusion;
For the above 2 cases, RAN2 can make further discussion for the first case and wait for SA2’s clear conclusion on the second case;
In case a remote UE has connected to NW via a relay link associated with an emergency RSC, and it has other services (non-emergency) coming, the UE needs to trigger a new PDU Session establishment procedure for the non-emergency service, and according to SA2 conclusion, it cannot use the current emergency-dedicated relay link, i.e., mobility/reconfiguration on the path is needed.
[bookmark: _Toc127524200]For a remote UE has connected to network via a relay link associated with an emergency RSC, when non-emergency service comes, the path reconfiguration is needed.
Since it is network who controls the mobility/path switching when the UE is in RRC_CONNECTED, the impact to remote UE is to let the network know its initiation on the non-emergency service, i.e., remote UE needs to report to network on the coming non-emergency service.
[bookmark: _Toc127524204]Remote UE indicates to network on the start/stop of emergency and non-emergency service.
In R17 service continuity, the measurement reports from remote UE to network was defined for service continuity which indicates the candidate relay UEs. 
In R18, besides the above-mentioned indication of the coming non-emergency service, due to the differentiation of emergency and non-emergency relay link, the remote UE also needs to indicate whether each candidate relay supports emergency or non-emergency service so that NW can decide on the proper configurations. The concrete form of the reporting can be FFS, e.g., whether the remote UE reports the RSC or the service type (emergency, non-emergency) directly.
[bookmark: _Toc127524201][bookmark: _GoBack]In R18, network needs to differentiate different relay UEs regarding supporting emergency or not.
[bookmark: _Toc127524205][bookmark: _Toc114214864][bookmark: _Toc114245162][bookmark: _Toc114649503][bookmark: _Toc114750371]Remote UE indicates to network on the supported service of candidate relay. FFS on the detailed report form, e.g., RSC or service type (emergency, non-emergency). 
Conclusion
We have the following observations:
Observation 1	There is already an AS indication (i.e., ims-EmergencySupport) in SIB1 to indicate whether the network supports emergency.
Observation 2	It is SA2 work to ensure the L3 U2N relay has only one PDU session for emergency service.
Observation 3	In R17, L2 U2N Relay UE sets the cause value by its implementation or set the cause value to emergency, mps-PriorityAccess, or mcs-PriorityAccess according to the message received from L2 U2N Remote UE via SL-RLC0.
Observation 4	In R18, according to SA2 conclusion, Relay UE set the cause value to emergency based on the emergency-specific RSC via which remote UE established the sidelink connection.
Observation 5	In R18, for emergency service, direct connection shall be prioritized over indirect connection.
Observation 6	In R18, the PC5 link associated with an emergency RSC shall be only used for emergency service.
Observation 7	For a remote UE has connected to network via a relay link associated with an emergency RSC, when non-emergency service comes, the path reconfiguration is needed.
Observation 8	In R18, network needs to differentiate different relay UEs regarding supporting emergency or not.

We have the following proposals:
Proposal 1	To align with S2, Relay UE set the cause value to ‘emergency’ based on RSC instead of SL-RLC0 message reading. And leave the AS/NAS layer interaction to UE implementation.
Proposal 2	Given conclusion captured in S2 specification, RAN2 not pursue further specificiation impact to prioritize direct connection for emergency service.
Proposal 3	Remote UE indicates to network on the start/stop of emergency and non-emergency service.
Proposal 4	Remote UE indicates to network on the supported service of candidate relay. FFS on the detailed report form, e.g., RSC or service type (emergency, non-emergency).
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Appendix- Key Issue #7: Support of Emergency for UE-to-Network Relaying
For Key Issue #7: Support of Emergency for UE-to-Network Relaying, the following are concluded.
The following conclusions are common to Layer-2 and Layer-3 UE-to-Network Relaying:
-	For emergency service, the UE shall prioritise direct connection to network. If direct connection is not possible (including the case that the RAN broadcast SIB indicates no emergency support), the UE shall attempt to obtain emergency service via UE-to-Network Relay.
-	A 5G ProSe enabled UE acting as Relay shall have a normal registration (including also normal registration for a 5G ProSe Relay enabled UE in Non-Allowed Area). A 5G ProSe Relay enabled UE in limited-service state shall not act as Relay. Mobility Restrictions that are overruled for UE requesting direct emergency service are overruled also for 5G ProSe UE-to-Network Relay that is relaying emergency service.
-	A 5G ProSe enabled UE without direct connection to the network for emergency service may request emergency service via the 5G ProSe Relay.
-	RSC(s) dedicated for emergency service needs to be provisioned in the 5G ProSe enabled UEs with capability of Relay UE and Remote UE using procedure as specified in clause 5.1.4 of TS 23.304 [3]. The dedicated RSC(s) are used by the 5G ProSe UE-to-Network Relay UE and Remote UE during discovery and PC5 link establishment.
-	A dedicated PC5 link associated with an emergency RSC is only used for emergency service. A 5G ProSe enabled UE shall not advertise its support for relaying emergency service unless the serving network has provided an indication of support of relaying of emergency service.
NOTE 1:	Whether a 5G ProSe Layer-2 UE-to-Network Relay needs the indication of support of relaying emergency services from its serving PLMN before advertising its support of relaying emergency services is to be determined in normative phase.
-	If the 5G ProSe Relay needs to establish RRC Connection when the 5G ProSe Remote UE has requested emergency service over PC5, the 5G ProSe Relay shall use "Emergency" RRC Establishment Cause.
-	Emergency call back for 5G ProSe UE-to-Network Remote UE regulatory requirements will be supported using existing functionality defined for Emergency Services.
-	The existing positioning function are reused for the 5G ProSe Remote UE. If no other information is available, the location of the 5G ProSe UE-to-Network Relay can be used as Remote UE location estimate.
NOTE 2:	Whether and how PC5 security is used for emergency services is to be determined in the normative phase as part of SA3 alignment.
The following conclusions apply to Layer-2 UE-to-Network Relaying:
-	For a 5G ProSe Layer-2 UE-to-Network Relay to advertise its support of emergency service, the serving NG-RAN support of emergency services is required as the Layer-2 Remote UE may select a different PLMN from the Layer-2 Relay.
-	A 5G ProSe Layer-2 Remote UE will set its RRC establishment cause to "emergency" when establishing RRC connection from RRC_IDLE.
-	When NG-RAN receives an emergency RRC establishment from a 5G ProSe Layer-2 Remote UE it may need to direct the initial UE message towards its PLMN as in legacy.
The following conclusions apply to Layer-3 UE-to-Network Relaying:
-	A 5G ProSe Layer-3 UE-to-Network Relay participates the relay discovery procedure for emergency service only when it receives the Emergency Service Support indicator in Registration Accept.
-	If PC5 connection was requested using emergency RSC, then the 5G ProSe Layer-3 Relay sets the RRC Establishment cause to "emergency" when establishing an RRC connection from RRC_IDLE.
-	The emergency number(s) may be preconfigured in the 5G ProSe Remote UE
-	For Layer-3 UE to Network Relaying, the Remote UE may obtain P-CSCF address from the Relay UE via DHCP or may be preconfigured with P-CSCF address.
NOTE 3:	Remote UE obtaining P-CSCF address via DHCP is specified in clause 14A.2.1 of TS 24.379 [26].
-	A Layer-3 UE-to-Network Relay sets up or modifies an emergency PDU session to support the Remote UE's emergency service.
-	When a 5G ProSe Layer-3 UE-to-Network Relay UE initiates emergency service, the 5G ProSe Relay UE shall not advertise its support of emergency service and reject any Remote UE’s requests for relaying emergency services. The 5G ProSe Layer-3 UE-to-Network Remote UE can attempt to select other 5G ProSe Layer-3 UE-to-Network Relay.
-	If the 5G ProSe Layer-3 Relay is relaying an emergency service for a 5G ProSe Layer-3 Remote UE, then it shall prioritise its own emergency service establishment and stop relaying the Remote UEs emergency service.
Editor's note:	SA WG1 is expected to verify the service requirement for pre-empting relayed emergency service.
-	A 5G ProSe Layer-3 Remote UE should attempt to use 5G ProSe Communication via 5G ProSe Layer-3 UE-to-Network Relay without N3IWF procedures before attempting to establish an emergency PDU Session via 5G ProSe Layer-3 UE-to-Network Relay with N3IWF support.
-	The 5G ProSe Layer-3 UE-to-Network Remote UE set the access type to NG-RAN via 5G ProSe Layer-3 UE-to-Network Relay to P-CSCF.
NOTE 4:	This access type indication is required for all IMS services and is not specific for emergency service. It will be introduced by CT WG1.
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