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1. Abstract
When a UE performs a registration procedure for mobility and periodic registration update as the final step of a N1 mode to N1 mode handover procedure and for some reason there are no S-NSSAIs available, then the registration request will be rejected with 5GMM cause #62. However, if the UE has an emergency PDU session established with user plane resources, then any active emergency call will be dropped. This is not acceptable and a solution is needed.
This discussion paper proposes a solution to avoid the drop of an ongoing emergency call in case there are no available S-NSSAIs in connection to a N1 mode to N1 mode handover procedure.
2. Discussion
2.1 Emergency registration and NW slicing
In TS 24.501 and subclause 6.4.1.2 :
A. If the UE is registered for emergency services over the current access, the UE shall not request establishing a non-emergency PDU session over the current access.
B. The UE shall transport:

a)
the PDU SESSION ESTABLISHMENT REQUEST message;

b)
the PDU session ID of the PDU session being established, being handed over, being transferred, or been established as an MA PDU session;

c)
if the request type is set to:
1)
"initial request" or "MA PDU request" and the UE determined to establish a new PDU session or an MA PDU session based on either a URSP rule including one or more S-NSSAIs in the URSP (see subclause 6.2.9) or UE local configuration, according to subclause 4.2.2 of 3GPP TS 24.526 [19]:

i)
in case of a non-roaming scenario, an S-NSSAI in the allowed NSSAI which corresponds to one of the S-NSSAI(s) in the matching URSP rule, if any to the S-NSSAI(s) in the UE local configuration or in the default URSP rule, according to the conditions given in subclause 4.2.2 of 3GPP TS 24.526 [19]; or

ii)
in case of a roaming scenario:

A)
one of the mapped S-NSSAI(s) which corresponds to one of the S-NSSAI(s) in the matching URSP rule, if any, or else to the S-NSSAI(s) in the UE local configuration or in the default URSP rule, according to the conditions given in subclause 4.2.2 of 3GPP TS 24.526 [19]; and

B)
the S-NSSAI in the allowed NSSAI associated with the S-NSSAI in A); or

2)
"existing PDU session", an S-NSSAI, which is an S-NSSAI associated with the PDU session and (if available in roaming scenarios) a mapped S-NSSAI;

d)
the requested DNN, if the request type is set to "initial request" or "existing PDU session", and the UE requests a connectivity to a DNN other than the default DNN;

e)
the request type which is set to:

1)
"initial request", if the UE is not registered for emergency services and the UE requests to establish a new non-emergency PDU session;

2)
"existing PDU session", if the UE is not registered for emergency services and the UE requests:

i)
handover of an existing non-emergency PDU session between 3GPP access and non-3GPP access;

ii)
transfer of an existing PDN connection for non-emergency bearer services in the EPS to the 5GS; or

iii)
transfer of an existing PDN connection for non-emergency bearer services in an untrusted non-3GPP access connected to the EPC to the 5GS;

3)
"initial emergency request", if the UE requests to establish a new emergency PDU session;

4)
"existing emergency PDU session", if the UE requests:

i)
handover of an existing emergency PDU session between 3GPP access and non-3GPP access;

ii)
transfer of an existing PDN connection for emergency bearer services in the EPS to the 5GS; or

iii)
transfer of an existing PDN connection for emergency bearer services in an untrusted non-3GPP access connected to the EPC to the 5GS; or

5)
"MA PDU request", if the UE requests to establish an MA PDU session; and

In 24.501 subclause 4.6.2.3 :
C. NOTE 2:
For a REGISTRATION REQUEST message including the 5GS registration type IE set to "emergency registration", a DEREGISTRATION REQUEST message and a SERVICE REQUEST message including the service type IE set to "emergency services" or "emergency services fallback", no NSSAI is provided to the lower layers.

Observation 1: From A. and B., the emergency registered UE shall not request any non-emergency PDU sessions and not include any S-NSSAI(s) with the emergency NAS PDU session establishment request.
Observation 2: From C., it can be seen that the UE shall not provide any S-NSSAI to lower layers when performing an emergency registration.
Observation 3 : For the UE that is emergency registered to obtain normal service, the UE has first to deregister and perform an initial registration that will provide NW slicing information for the PLMN to the UE.

Observation 4: NW slicing information in the UE for the current PLMN is not applicable when the UE is emergency registered as the UE is not allowed to get connectivity over any NW slice except the slice allocated for the emergency PDU session which is unknown to the UE.

Observation 5 : When the UE performs an emergency registration, allowed NSSAI provided in the registration request message and the registration accept message seems unnecessary as long the UE is emergency registered.
Proposal 1 : When the UE performs an emergency registration, the UE may not include the requested NSSAI in the registration request message and the network may not include the allowed NSSAI in the registration accept message.

2.2 Change of UE registration to emergency registered

In TS 24.501 subclause 5.5.1.3.4:
If the UE is not currently registered for emergency services and the 5GS registration result IE value in the REGISTRATION ACCEPT message is set to "Registered for emergency services", the UE shall consider itself registered for emergency services and shall release locally PDU session(s) not associated with emergency services, if any.

Observation 6 :
A normal registered UE can by the network be change to be emergency registered via the registration accept message.

Proposal 2 : Given Proposal 1 and when the UE is changed to be emergency registered, the network may not provide the allowed NSSAI in the registration accept message.

2.3 Proposed solution
When the network determines with the recevied trailing registration request message during a N1 mode to N1 mode handover procedure that there are no available S-NSSAIs, the current specification states that the network shall reject the registration with 5GMM cause #62 regardless if the the UE has an emergency PDU session established,
To not cause a service interuption for an ongoing emergency call, given Proposal 1 and Proposal 2, instead of sending the registration reject message the AMF could send a registration accept message without the allowed NSSAI and with the indication for the UE to change to be emergency registered.
Proposal 3 : When the network determines with the recevied trailing registration request message during a N1 mode to N1 mode handover procedure that there are no available S-NSSAIs for a UE having an emergency PDU session established, the AMF could send a registation accept message without the allowed NSSAI and with the indication for the UE to change to be emergency registered.

2.4 Backward compatibility

A a Rel-15 UE that is normal registered expects to receive an allowed NSSAI in a registration accpet message if it has included the requested NSSAI in the registration requesr message.

Observation 7 :
As the Rel-15 UE expects that the allowed NSSAI is inlcuded in a registration accpet message, Rel-15t UE can not be used for this new behaviour.

Proposal 4 : A UE capbility need to be defined such thet teh proöosed solution only applies to Rel-16 UEs.
3. Conclusions

Observation 1: From A. and B., the emergency registered UE shall not request any non-emergency PDU sessions and not include any S-NSSAI(s) with the emergency PDU session establishment request.

Observation 2: From C., it can be seen that the UE shall not provide any S-NSSAI to lower layers when performing an emergency registration.

Observation 3 : For the UE that is emergency registered to obtain normal service, the UE has first to deregister and perform an initial registration with applicable NW slicing information for the PLMN provided to the UE.

Observation 4: NW slicing information in the UE for the current PLMN is not applicable when the UE is emergency registered as the UE is not allowed to get connectivity over any NW slice except the NW slice allocated for the emergency PDU session which is unknown to the UE.

Observation 5 : When the UE performs an emergency registration, any NW slice information provided in the registration request message and the registration accept message seems unnecessary.

Proposal 1 : When the UE performs an emergency registration, the UE may not include the requested NSSAI in the registration request message and the network may not include the allowed NSSAI in the registration accept message.
Observation 6 :
A normal registered UE can by the network be change to be emergency registered via the registration accept message.

Proposal 2: Given Proposal 1 and when the UE is changed to be emergency registered, the network may not provide the allowed NSSAI in the registration accept message.
Proposal 3: When the network determines with the recevied trailing registration request message during a N1 mode to N1 mode handover procedure that there are no available S-NSSAIs for a UE having an emergency PDU session established, the AMF could send a registation accept message without the allowed NSSAI and with the indication for the UE to change to be emergency registered.
Observation 7 :
As the Rel-15 UE expects that the allowed NSSAI is inlcuded in a registration accpet message, Rel-15t UE can not be used for this new behaviour.

Proposal 4 : A UE capbility need to be defined such thet teh proöosed solution only applies to Rel-16 UEs.

4. Proposal

It is proposed to agree CR in C1-202255 that implemnts proposal 1, proposal 2, proposal 3 and proposal 4.
