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[bookmark: _Ref506300301]Introduction
A CR on Emergency Service Fall back from NR to LTE ‎[1] was approved during SA WG2 Meeting #124. The following emergency fall-back principles were proposed in the CR: 
	-	If the AMF indicates support for Emergency services using fallback in the Registration Accept message, then in order to initiate Emergency Service, normally registered UE supporting Emergency Services fallback shall initiate a Service Request with Service Type set to Emergency as defined in TS 23.502[3] clause X.Y.Z. 
-	AMF uses the Service Type Indication within the Service Request to redirect the UE towards the appropriate RAT/System. The 5GS may, for emergency services, trigger one of the following procedures:
-	Redirection to EPS
-	Redirection to E-UTRA connected to 5GC
-	After receiving the Service Request for Emergency fall back, the AMF triggers N2 procedure resulting in either CONNECTED state mobility (Handover procedure) or IDLE state mobility (redirection) to either E-UTRA/5GC or to E-UTRAN/EPC depending on factors such as N26 availability, network configuration and radio conditions.




In this revision, we converged to one proposal for handling information pertaining to target core network in case of release with redirect towards a cell supporting both EPC and 5GC. 
[bookmark: _Ref178064866]Discussion
The support for Emergency services in NR has not been defined yet. As indicated in Section ‎1, SA2 agreed in their #124 meeting that the AMF sends an Emergency Service Support indicator within the Registration Accept to the UE (valid within the same Registration Area per TA) in case multiple RAT have different support for emergency services ‎[1].

[bookmark: _Toc506299897][bookmark: _Toc506300036][bookmark: _Toc506300362][bookmark: _Toc506300853][bookmark: _Toc506309217][bookmark: _Toc506476553][bookmark: _Toc506476700][bookmark: _Toc506476740][bookmark: _Toc506476761][bookmark: _Toc506476952]SA2 agreed that the AMF sends an Emergency Service Support indicator within the Registration Accept to the UE (valid with in same Registration Area per TA) in case multiple RAT have different support for emergency services.

SA2 also agreed that the indicator for emergency services support would indicate if: 
· the UE can setup emergency PDU session in the currently used RAT; or:
· the UE should perform Service Request “Emergency fallback” as per clause 5.16.4.11 of TS 23.501 ‎[2] and as per clause 4.13.4.2 of TS 23.502 ‎[3].
The UE would be able to setup emergency PDU session in this RAT if the network support emergency services and indicated in the emergency services support indicator. In case, the emergency service support indicator is set to NO, it means the emergency service is not supported and UE needs to trigger a service request for requesting the network for alternative emergency option which is emergency fall back.

[bookmark: _Toc506300363][bookmark: _Toc506300854][bookmark: _Toc506309218][bookmark: _Toc506476554][bookmark: _Toc506299898][bookmark: _Toc506300037][bookmark: _Toc506476701][bookmark: _Toc506476741][bookmark: _Toc506476762][bookmark: _Toc506476953][bookmark: _Toc506300364][bookmark: _Toc506300855][bookmark: _Toc506309219][bookmark: _Toc506476555][bookmark: _Toc506300365][bookmark: _Toc506300856][bookmark: _Toc506309220][bookmark: _Toc506476556]The Emergency Service Support indicator indicates: if the UE can setup emergency PDU session in this RAT; or if the UE should perform Service Request “Emergency fallback” as per clause 5.16.4.11 of TS 23.501 and as per clause 4.13.4.2 of TS 23.502.

The UE would only trigger Service Request for Emergency fallback if:
· emergency services indicator is included in the Registration Accept message earlier, and if: 
· the network indicates IMS PS voice is not supported or emergency service indicator is set to NO.
According to the SA2 CR, based on service request from UE with service type set to Emergency fallback, the AMF would trigger N2 procedure resulting in either Connected state mobility (Handover procedure) or Idle state mobility (redirection) to either E-UTRA/5GC or to E-UTRAN/EPC.
In LTE, MME is not able to trigger a handover without any initial request from source eNB, as the MME has no knowledge of UE radio conditions.
There are some confirmations required on the following RAN assumptions:
· Similar to the MME, the AMF would not have any knowledge of the radio conditions of the UE.
· RAN would handle the handover or the release with redirect, including selecting the target node based on RAN configuration. On receiving emergency service request, the AMF would only trigger an N2 based notification procedure towards RAN for emergency fallback without specifying the type of mobility or the target cell.

[bookmark: _Toc506300038][bookmark: _Toc506300366][bookmark: _Toc506300857][bookmark: _Toc506309221][bookmark: _Toc506476557][bookmark: _Toc506476702][bookmark: _Toc506476742][bookmark: _Toc506476763][bookmark: _Toc506476954][bookmark: _Toc506299899]There are some confirmations required on the following RAN assumptions:
· [bookmark: _Toc506476558][bookmark: _Toc506476703][bookmark: _Toc506476743][bookmark: _Toc506476764][bookmark: _Toc506476955]Similar to the MME, the AMF would not have any knowledge of the radio conditions of the UE.
· [bookmark: _Toc506476559][bookmark: _Toc506476704][bookmark: _Toc506476744][bookmark: _Toc506476765][bookmark: _Toc506476956]RAN would handle the handover or the release with redirect, including selecting the target node based on RAN configuration. On receiving emergency service request, the AMF would only trigger an N2 based notification procedure towards RAN for emergency fallback without specifying the type of mobility or the target cell.

Handling of trigger for emergency fall back by RAN
Currently in both LTE and NR, RAN does not have knowledge of the support for emergency services at RAN and CN level for neighbour cells. RAN assumes that the support for emergency services is consistent within a UE registration area as for other features i.e. slicing, although this assumption should be clarified with SA2 in an LS. This assumption would simplify the emergency fall back from NR to LTE as the support for emergency services on LTE can be configured in NR cell as a generic configuration. It would avoid neighbour cell specific configuration of emergency support or complex solutions to exchange emergency service support between the neighbours.

[bookmark: _Toc506299916][bookmark: _Toc506300083][bookmark: _Toc506300847][bookmark: _Toc506309225][bookmark: _Toc506476561][bookmark: _Toc506476958]RAN continue to assume that the support for emergency services is consistent within a UE registration area, as for other features i.e. network slicing.

Emergency fall back from NR to LTE support is an optional feature in 5GS but if it is deployed, RAN assumes that all AMF’s support it within the 5GC to ensure consistent behaviour of the UE registration area. 

[bookmark: _Toc506299917][bookmark: _Toc506300084][bookmark: _Toc506300848][bookmark: _Toc506309226][bookmark: _Toc506476562][bookmark: _Toc506476959]If the Emergency fall back feature is deployed in 5GS, RAN assumes that all AMF’s support emergency fall back procedure within the 5GC to ensure consistent behaviour of the UE registration area.

As explained in this section, there are still some RAN specific ambiguities arising from the SA2 CR that needs to be clarified. An LS should be sent to clarify the RAN assumptions and SA2 expectations from RAN on handling emergency fall back from NR to LTE.

[bookmark: _Toc506299918][bookmark: _Toc506300085][bookmark: _Toc506300849][bookmark: _Toc506309227][bookmark: _Toc506476563][bookmark: _Toc506476960]An LS should be sent to clarify the RAN assumptions and SA2 expectations from RAN on handling emergency fall back from NR to LTE.

An LS ‎[4] is proposed to clarify the ambiguities in SA2 CR.

Implications with release with redirect for emergency purposes
The potential problem with using release with redirect could be lack of information on which CN supports emergency services in case of multi core network support in target cell. If the UE is redirected for emergency purposes to a cell that only supports emergency services on one of the supported core network, the UE might fail to camp on a suitable cell, leading to failure of emergency call setup.

[bookmark: _Toc506299900][bookmark: _Toc506300041][bookmark: _Toc506300369][bookmark: _Toc506300860][bookmark: _Toc506309224][bookmark: _Toc506476560][bookmark: _Toc506476705][bookmark: _Toc506476745][bookmark: _Toc506476766][bookmark: _Toc506476957]If the UE is redirected for emergency purposes to a cell that only supports emergency services on one of the supported cores network, the UE might miss to camp on a suitable cell, leading to failure of emergency call setup.

A solution to handle this situation is to add target core network in release with redirect message meant for emergency services. As indicated earlier, currently RAN is not aware about emergency support in neighbouring cells so this information should either be exchanged from CN or neighbour cells via X2 interface. The UE would then use the core network information to camp on a suitable core network after it is released for emergency fall back. 
Another simpler solution is a RAN based approach where the N2 procedure triggered by AMF towards RAN also includes the core network to connect after release with redirect. The RAN can then include this information in the release with redirect command towards the UE.

[bookmark: _Toc506300086][bookmark: _Toc506300850][bookmark: _Toc506309228][bookmark: _Toc506299919][bookmark: _Toc506476564][bookmark: _Toc506476961][bookmark: _Toc506300088][bookmark: _Toc506300852][bookmark: _Toc506309230]To ensure that the UE camp on a suitable core network for setting up emergency services after a release with redirect, the N2 procedure triggered by AMF towards RAN also includes the core network to connect to after release with redirect. The RAN can then include this information in the release with redirect command towards the UE.

Conclusion
In this contribution, we assess the impact of SA2 agreed CR for 23.501 ‎[1] on RAN2 to incorporate emergency fall back from NR to LTE. Some areas have been identified in the agreed CR that require further clarifications in terms of RAN support required for emergency fall back from NR to LTE and an LS ‎[4] have been proposed to clarify them. 
The handling of the new N2 based mobility trigger for emergency fall back from NR to LTE is analysed. Also, the implications associated with using release with redirect procedure for emergency fall back is also explained along with identifying potential solution to handle this issue. 
In section ‎2 we made the following observations:
Observation 1	SA2 agreed that the AMF sends an Emergency Service Support indicator within the Registration Accept to the UE (valid with in same Registration Area per TA) in case multiple RAT have different support for emergency services.
Observation 2	The Emergency Service Support indicator indicates: if the UE can setup emergency PDU session in this RAT; or if the UE should perform Service Request “Emergency fallback” as per clause 5.16.4.11 of TS 23.501 and as per clause 4.13.4.2 of TS 23.502.
Observation 3	There are some confirmations required on the following RAN assumptions:
	Similar to the MME, the AMF would not have any knowledge of the radio conditions of the UE.
	RAN would handle the handover or the release with redirect, including selecting the target node based on RAN configuration. On receiving emergency service request, the AMF would only trigger an N2 based notification procedure towards RAN for emergency fallback without specifying the type of mobility or the target cell.
Observation 4	If the UE is redirected for emergency purposes to a cell that only supports emergency services on one of the supported cores network, the UE might miss to camp on a suitable cell, leading to failure of emergency call setup.

Based on the discussion in section ‎2 we propose the following:
Proposal 1	RAN continue to assume that the support for emergency services is consistent within a UE registration area, as for other features i.e. network slicing.
Proposal 2	If the Emergency fall back feature is deployed in 5GS, RAN assumes that all AMF’s support emergency fall back procedure within the 5GC to ensure consistent behaviour of the UE registration area.
Proposal 3	An LS should be sent to clarify the RAN assumptions and SA2 expectations from RAN on handling emergency fall back from NR to LTE.
Proposal 4	To ensure that the UE camp on a suitable core network for setting up emergency services after a release with redirect, the N2 procedure triggered by AMF towards RAN also includes the core network to connect to after release with redirect. The RAN can then include this information in the release with redirect command towards the UE.
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