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Introduction
Per TS23.501 clause 5.16.4.1, the following texts on Emergency Services Support are quoted as below:
If a certain RAT is restricted for Emergency Services, AMF signals that the corresponding RAT is restricted for Emergency Services Support to the Master RAN Node. This helps assist the Master RAN node determine whether to set up Dual Connectivity for Emergency Services.
We can observe that AMF needs to signal one or multiple Emergency Services Support indicators to RAN node. However, the RAT restriction for Emergency Services is missing in NG interface since Rel-15. For this reason, this contribution aims to provide our views on support of RAT Restriction for Emergency Services over NG and Xn interface.
Discussion
Comparison of RAT Restriction and Emergency Services Support
The following texts on the usage of Emergency Services Support quoted from TS23.501:
When the UE is camped normally in the cell, i.e. not in limited service state, during Registration procedure described in clause 4.2.2.2 of TS 23.502 [3], the serving AMF includes an indication for Emergency Services Support within the Registration Accept to the UE. For 3GPP access, the Emergency Services Support indication is valid within the current Registration Area per RAT (i.e. this is to cover cases when the same registration area supports multiple RATs and they have different capability).
The Emergency Services Support is configured in the AMF according to local regulations and network capabilities. AMF includes Emergency Services Support indicator in the Registration Accept message to indicate that the UE can setup emergency PDU Session to obtain emergency services. The AMF may include additional local emergency numbers associated with the serving network for the UE, further defined in TS 24.501 [47].
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
It is observed that whether the Emergency Services Support indication per RAT is configured in AMF depends on local regulations and network capabilities not UE’s subscription.
Observation 1: Whether the Emergency Services Support indication per RAT is configured in AMF depends on local regulations and network capabilities not UE’s subscription.
Per TS38.413, the following information on RAT restriction included in Mobility Restriction List IE was quoted as below:
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This IE defines roaming or access restrictions for subsequent mobility action for which the NG-RAN provides information about the target of the mobility action towards the UE, e.g., handover, or for SCG selection during dual connectivity operation or for assigning proper RNAs. NG-RAN behaviour upon receiving this IE is specified in TS 23.501 [9].
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	This IE contains RAT restriction related information as specified in TS 23.501 [9].
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	Each position in the bitmap represents a RAT.
If a bit is set to "1", the respective RAT is restricted for the UE.
If a bit is set to "0", the respective RAT is not restricted for the UE.
Bits 2-7 reserved for future use. 
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During the discussion in Rel-15[2][3], the RAT Restriction was specified to align with stage 2 specification of Mobility Restrictions in Section 5.3.4.1 of TS 23.501. The following texts on RAT restriction are quoted as below:
Mobility Restrictions consists of RAT restriction, Forbidden Area, Service Area Restrictions, Core Network type restriction and Closed Access Group information as follows:
-	RAT restriction:
	Defines the 3GPP and non-3GPP Radio Access Technology(ies), a UE is not allowed to access in a PLMN. In a restricted RAT a UE based on subscription is not permitted access to the network for this PLMN. For 3GPP access and CM-CONNECTED state, when radio access network determines target RAT and target PLMN during Handover procedure, it should take per PLMN RAT restriction into consideration. The RAT restriction is enforced in the network, and not provided to the UE.
For a given UE, the core network determines the Mobility Restrictions based on UE subscription information, UE location and/or local policy (e.g. if the HPLMN has not deployed 5GC, HPLMN ID of the UE and the operator's policy are used in the VPLMN for determining the Core Network type restriction). The Mobility Restriction may change due to e.g. UE's subscription, location change and local policy. Optionally the Service Area Restrictions or the Non-Allowed Area may in addition be fine-tuned by the PCF e.g. based on UE location, PEI and network policies. Service Area Restrictions may be updated during a Registration procedure or UE Configuration Update procedure.
We can observe that the existing RAT restriction specifies whether the UE’s subscription allows access to a certain RAT. 
Observation 2: the existing RAT restriction included in Mobility Restriction List IE specifies whether the UE’s subscription allows access to a certain RAT.
In addition, the network needs to ignore any mobility restriction for emergency service based on the current mechanism. 
1) Clause 5.3.4.1.1
The UE and the network shall override Mobility restriction as specified in clause 5.16.4.3 when accessing the network for Emergency Services. For MPS and MCX, service area restriction does not apply, as specified in TS 24.501 [47].
2) Clause 5.16.4.3
When Emergency Services are supported and local regulation requires IMS Emergency Sessions to be provided regardless of Mobility Restrictions or Access Restrictions, the Mobility Restrictions or Access Restrictions (see clause 5.3.4.1) should not be applied to UEs receiving Emergency Services.
During handover, the source NG-RAN and source AMF ignore any UE related restrictions during handover evaluation when there is an active PDU Session associated with emergency service.
Therefore, the existing Mobility Restriction is not considered for emergency service. And we can have the following observation and proposal.
Observation 3: Mobility Restriction is not considered for emergency service.
Proposal 1: The existing RAT restriction included in Mobility Restriction List IE is not applicable for Emergency Services.
Based on the above analysis, it is need to support Emergency Services Support indicators per RAT. Additionally, in shared scenario, given that different PLMNs may have different local regulations and network capabilities, the Emergency Services Support indicators should be Per PLMN granularity.
Proposal 2: the Emergency Services Support indicators should be per RAT per PLMN granularity. 

Xn/NG interface impact
In order to support the emergency bearer establishment, modification and UE mobility for emergency service, the Emergency Services Support indicators should be included in the following NGAP procedures: 
· INITIAL CONTEXT SETUP REQUEST
· UE CONTEXT MODIFICATION REQUEST
· HANDOVER REQUEST
Proposal 3: the Emergency Services Support indicators should be included in the following NGAP procedures: 
· INITIAL CONTEXT SETUP REQUEST
· UE CONTEXT MODIFICATION REQUEST
· HANDOVER REQUEST
In addition, the Emergency Services Support indicators should be delivered to target node. With this information, the target node can decide whether to configure dual connectivity for emergency services. Therefore, the Emergency Services Support indicators should be included in XnAP Handover Request message. 
Proposal 4: the Emergency Services Support indicators should be included in XnAP Handover Request message
Proposal 5: to approve the corresponding CRs on Xn and NG interface [3-11]. 
Proposal
Based on the above analysis, we have the following observations and proposals:
Observation 1: Whether the Emergency Services Support indication per RAT is configured in AMF depends on local regulations and network capabilities not UE’s subscription.
Observation 2: the existing RAT restriction included in Mobility Restriction List IE specifies whether the UE’s subscription allows access to a certain RAT.
Observation 3: Mobility Restriction is not considered for emergency service.
Proposal 1: The existing RAT restriction included in Mobility Restriction List IE is not applicable for Emergency Services.
Proposal 2: the Emergency Services Support indicators should be per RAT per PLMN granularity. 
Proposal 3: the Emergency Services Support indicators should be included in the following NGAP procedures: 
· INITIAL CONTEXT SETUP REQUEST
· UE CONTEXT MODIFICATION REQUEST
· HANDOVER REQUEST
Proposal 4: the Emergency Services Support indicators should be included in XnAP Handover Request message
Proposal 5: to approve the corresponding CRs on Xn and NG interface [3-11]. 
Reference	
[1]. 3GPP TS 23.501,System architecture for the 5G System (5GS); Stage 2
[2]. R3-182974, Introduction of Mobility Restriction List on NGAP
[3]. R3-183510, Introducing CM-Connected Mobility Restrictions
[4]. R3-243150, Introduction of Emergency Services Support over NG interface(Rel-15)
[5]. R3-243151, Introduction of Emergency Services Support over NG interface(Rel-16)
[6]. R3-243152, Introduction of Emergency Services Support over NG interface(Rel-17)
[7]. R3-243153, Introduction of Emergency Services Support over NG interface(Rel-18)
[8]. R3-243155, Introduction of Emergency Services Support over Xn interface(Rel-15)
[9]. R3-243156, Introduction of Emergency Services Support over Xn interface(Rel-16)
[10]. R3-243157, Introduction of Emergency Services Support over Xn interface(Rel-17)
[11]. R3-243158, Introduction of Emergency Services Support over Xn interface(Rel-18)
