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1 Introduction

This document is a report on the following email discussion:
· [AT121bis-e][415][Relay] Emergency service for relays (OPPO)
      Scope: Discuss the proposals in R2-2302648 and attempt to develop a CR if the proposals are agreeable in principle.

      Intended outcome: Report and agreeable CR

      Deadline: Monday 2023-04-24 2359 UTC
2 Contact Information
	Company
	Name
	Email Address

	OPPO
	Bingxue Leng
	lengbingxue@oppo.com 

	Xiaomi
	Xing Yang
	Yangxing1@xiaomi.com

	Ericsson 
	Nithin Srinivasan
	nithin.srinivasan@ericsson.com

	
	
	

	
	
	


3 Discussion

For the support of emergency for UE-to-Network Relaying, SA2 has made some conclusions for both L2 and L3 relay, which may have RAN2 impacts
SA2 conclusions in TR 23.700 for key issue #7[1]
	1 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.


SA2 specification of supporting emergency in U2N relay in TS 23.304[2]
	· .5.4.4.1
General
When a 5G ProSe enabled UE does not have direct connection to the network for emergency service, the UE may attempt to obtain emergency service via 5G ProSe Layer-2 or Layer-3 UE-to-Network Relay.

NOTE:
Direct connection refers to the UE connected to the network via Uu or WLAN. No direct connection to the network for emergency service includes also the case that the RAN broadcast SIB indicates no emergency support as specified in TS 23.122 [14].

A 5G ProSe enabled UE acting as 5G ProSe UE-to-Network Relay shall have a normal registration (including also normal registration for a 5G ProSe Relay enabled UE in Non-Allowed Area). A 5G ProSe enabled UE in limited-service state shall not act as 5G ProSe UE-to-Network 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 as specified in clause 5.4.3.

A 5G ProSe enabled UE shall only advertise its support for relaying emergency service when the serving network has indicated support of relaying of emergency service.

RSC(s) dedicated for emergency service needs to be provisioned in the 5G ProSe enabled UEs with capability of 5G ProSe UE-to-Network Relay and/or 5G ProSe Remote UE as specified in clause 5.1.4.

The dedicated RSC(s) are used by the 5G ProSe UE-to-Network Relay and 5G ProSe Remote UE during discovery and PC5 link establishment.

A PC5 link associated with a dedicated emergency RSC is only used for emergency service.


According to the above SA2 specs, the PC5 link with emergency RSC can only be used for emergency service, and it has been further discussed in R2-2302648 that since emergency service and non-emergency service cannot share the same relay link, E.g., 

· In case a remote UE has connected to network via a relay link associated with an emergency RSC, and then it switches to other services type (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., reconfiguration on the path is needed. 

· Or on the other hand, initially the UE is served via direct path, and later the network would like to offload the UE to an indirect path, yet without knowing whether it is performing emergency or non-emergency service, the network cannot decide which type of relay/RSC to offload the UE to.
Since it is network who controls the path switching of RRC_CONNECTED UE, the impact is to let remote UE report its initiation/stop on the (non-)emergency service, i.e., remote UE needs to report to network on the coming non-emergency service. 
And the following Proposal1 is for this
Proposal 1 Remote UE indicates to network on the start/stop of emergency and non-emergency service.

The following Qs are to check companies’ view on the above Proposal 1:

Question 1a: Do you agree the network has to base on remote UE service type information (emergency or non-emergency) to decide on indirect / relay path (re)configuration?
	Company
	Yes/No
	Comments

	OPPO
	 Yes
	

	Xiaomi
	Yes
	

	Ericsson
	No, see comments
	The SA2 spec only talks about “the PC5 link associated with a dedicated emergency RSC is only used for emergency service”. There is no information on path (re)configuration or link modification. But the question seems to indicate that this is a requirement. 

From a remote UEs perspective, once the emergency service is finished and a non-emergency service is to be started, the remote UE can tear down the PC5 connection (used for emergency) and initiate a new connection for non-emergency. In which case, the remote UE will indicate during the RRC connection establishment procedure the cause and then the network can set the necessary configurations for the paths.  


Question 1b: If yes to Q1a, do you agree with the above P1 from R2-2302648? 
	Company
	Yes/No
	Comments

	OPPO
	 Yes
	Since otherwise gNB cannot know the change of service at the remote UE.

And one may propose to rely on CN to indicate the start/stop of emergency/non-emergency service to gNB, which is also a feasible way-out in our view. Yet in that case, we need to make our down-selection more visible to S2/R3, and thus a LS is preferred to notify S2/R3 on our assumption since finally there would be impact to architecture / system but not just a R2-only issue that we can make our decision. 

	No
	No with comments
	We prefer to rely on CN to indicate the start/stop of emergency service, which is aligned with legacy behaviour. In legacy, emergency service is also supported on Uu, but no such start/stop indication was introduced in AS.
However, CN may not able to acknowledge IDLE/INACTIVE remote UE selects which relay UE. Therefore, Relay UE in RRC_CONNECTED shall report the emergency indication associated with the remote UE ID to gNB, if IDLE/INACTIVE remote UE with emergency service RSC established PC5 connection with relay UE.


If the answer to Q1b is “Yes”, i.e., Remote UE needs to indicate to network on the start/stop of emergency and non-emergency service, the spec impact should be discussed.

One simple solution is that we use the RRC signalling, e.g., add a new field in SUI to indicate, as shown in the below TP:

	SidelinkUEInformationNR-v1800-IEs ::=  SEQUENCE {

    emergencyService-r18                            ENUMERATED {true}                                                 OPTIONAL,
    nonEmergencyService-r18                         ENUMERATED {true}                                                 OPTIONAL,
    nonCriticalExtension                            SEQUENCE {}                                                       OPTIONAL
}

…


The following Q is to check companies’ view on the spec impact of Proposal 1 of R2-2302648 on the message.

Question 1c: If yes to Q1b, what is your view on the spec impact of Proposal 1 of R2-2302648 regarding the message?

Option-1: Using SUI to indicate, e.g., as the above TP;

Option-2: Others;

	Company
	Which RRC message to use
	Comments

	OPPO
	 Option-1
	

	
	
	


The following Q is to check companies’ view on the spec impact of Proposal 1 of R2-2302648 on the code-point.

Question 1d: If yes to Q1b, what is your view on the spec impact of Proposal 1 of R2-2302648 regarding the code-point?

Option-1: Using optionality of “ENUMERATED {true}” to indicate for emergency and non-emergency separately, e.g., as the above TP;

Option-2: Others;

	Company
	What code-point to introduce
	Comments

	OPPO
	 Option-1
	

	
	
	


Then, in R17 U2N relay service continuity, the measurement reports from remote UE to network was defined to indicate the candidate relay UEs information as follows. 
SL-MeasResultListRelay-r17 ::=                  SEQUENCE (SIZE (1..maxNrofRelayMeas-r17)) OF SL-MeasResultRelay-r17

SL-MeasResultRelay-r17 ::=                      SEQUENCE {

    cellIdentity-r17                                CellAccessRelatedInfo,

    sl-RelayUE-Identity-r17                         SL-SourceIdentity-r17,

    sl-MeasResult-r17                               SL-MeasResult-r16,

    ...

}

While in R18, differentiation of emergency and non-emergency relay link is needed. Hence, the remote UE also needs to indicate whether each candidate relay supports emergency or non-emergency service so that network can decide on the proper configurations. The following Proposal2 from R2-2302648 has discussed this issue

Proposal 2 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). 

The following Qs are to check companies’ view on the above Proposal 2:

Question 2a: Do you agree the network has to base on candidate relay UE service type information (emergency or non-emergency) to decide on indirect / relay path (re)configuration?
	Company
	Yes/No
	Comments

	OPPO
	 Yes
	Since otherwise gNB cannot decide a proper target relay UE.

And one may propose to rely on remote UE’s higher layer to filter the candidate relay UE before reporting to network, i.e., only report the emergency or non-emergency relay UE based on the UE’s on-going traffic type. For this method, our understanding is in case the UE is doing both emergency and non-emergency service types simultaneously, 
1/ Either the UE implements it in a way that only RSC supporting both emergency and non-emergency would be reported, but S2 has not concluded whether there is such case, and it makes network incapable to configure the remote UE on a relay UE supporting emergency traffic only, when there is no RSC supporting both. 

2/ Or the UE implements it in a way that both RSC supporting emergency only and supporting non-emergency only would be reported, but network would not be able to differentiate between the two. 

So it is not a feasible solution in the end regardless how UE implements it. 

	Xiaomi
	No
	In SA2’s spec 23.304, it specifies the PC5 link with emergency RSC is only used for emergency service. Therefore, emergency and non-emergency service would not reside on the same PC5 link.

5.4.x
Support of emergency service from 5G ProSe Remote UE via 5G ProSe UE-to-Network Relay
5.4.x.1
General
…
A PC5 link associated with a dedicated emergency RSC is only used for emergency service. 
…

In current measurement report, UE would only consider relay UE fulfilling upper layer criteria as applicable as following. Therefore, if relay UE doesn’t support correct service type information (emergency or non-emergency), relay UE would not be fulfil the upper layer criteria. UE would not report such relay UE in the measurement report.
5.5.4
Measurement report triggering

5.5.4.1
General

…
3>
else if the corresponding measObject concerns L2 U2N Relay UE:

4>
if eventY1-Relay or eventY2-Relay is configured in the corresponding reportConfig; or

4>
if corresponding reportConfig includes reportType set to periodical:

5>
consider any L2 U2N Relay UE fulfilling upper layer criteria detected on the associated frequency to be applicable for this measId;


	Ericsson
	No, see comments
	It is unclear which scenario is being targeted here. Our understanding is that it is under the scenario where a relay UE supports non-emergency services but not emergency services. Given the importance of emergency services, this is a corner case. 
In the case of RRC connection establishment, it is up to the remote UE to decide on the appropriate relay UE. Then, in MSG3 include the cause for establishment i.e., emergency/non-emergency. The network will know from MSG3 the appropriate configuration.

In the case of path switch, the remote UE can indicate to the source gNB a list of candidate relay UEs. This can be based on the existing service at the remote UE i.e., emergency/non-emergency. In which case, for emergency, the remote UE can only report those candidates to the gNB which support emergency. Hence, the gNB will always choose a candidate which supports emergency. Soon, if the remote UE chooses to switch to non-emergency, it can tear down the connection (as in Q1a) and initiate connection establishment again via the same or a different relay UE. 


Question 2b: If yes to Q2a, do you agree with the above P2 from R2-2302648? 

	Company
	Yes/No
	Comments

	OPPO
	 Yes
	Since otherwise gNB cannot decide a proper target relay UE.

	
	
	


Then if the answer to Q2b is “Yes”, i.e., Remote UE needs to indicates to network on the supported service of candidate relay. 
Similar to Q1c, the simple solution is also using the RRC signalling, e.g., add a new field in SL-MeasResultRelay to additionally indicate the supported service of each candidate relay UE, the spec impact should be discussed as shown in the below TPs:
	SL-MeasResultRelay-r17 ::=                      SEQUENCE {

    cellIdentity-r17                                CellAccessRelatedInfo,

    sl-RelayUE-Identity-r17                         SL-SourceIdentity-r17,

    sl-MeasResult-r17                               SL-MeasResult-r16,
..., 

[[

sl-RelayUE-Service-r18                          ENUMERATED {emergency, non-emergency}                    OPTIONAL
]]
}


The following Q is to check companies’ view on the spec impact of Proposal 2 of R2-2302648 on the message.

Question 2c: If Yes to Q2b, what is your view on the spec impact of Proposal 2 of R2-2302648 regarding the message?

Option-1: Add a new field in SL-MeasResultRelay, e.g., as the above TP;

Option-2: Others;

	Company
	What code-point to introduce
	Comments

	OPPO
	 Option-1
	

	
	
	


The following Q is to check companies’ view on the spec impact of Proposal 2 of R2-2302648 on the code-point.

Question 2d: If Yes to Q2b, what is your view on the spec impact of Proposal 2 of R2-2302648 regarding the code-point?

Option-1: Using service type to indicate, e.g., as the above TP;

Option-2: Others;

	Company
	What code-point to introduce
	Comments

	OPPO
	 Option-1: ENUMERATED {emergency, non-emergency}
	

	
	
	


4 Conclusion

We have the following proposals:
Proposal 1
xxx.
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