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Discussion
1. Background
In SA2#137E meeting, S2-2002090 proposed to allow a UE to use SMS service when the UE receives empty Allowed NSSAI in the Registration Accept. However, it was common understanding that SMS is not allowed in such case and then the CR was noted.
Observation 1: In the last SA2 meeting, there was common understanding that SMS is not allowed to the UE when the UE receives empty Allowed NSSAI as all NFs including SMSF belongs to a slice.
In this meeting, there is an incoming LS from CT1 (S2-2002640). In the LS, CT1 informed us that they removed usage of service area restriction during the NSSAA and no Allowed NSSAI is provided to the UE. Instead of removing service area restriction, CT1 added new UE requirement that UE shall not initiate some procedures as follows.

	[bookmark: _Toc20232675][bookmark: _Toc27746777]5.5.1.2.4	Initial registration accepted by the network
////////////////////////////////////////////////////////////////////////////////
If the REGISTRATION ACCEPT message:
a)	includes the 5GS "NSSAA to be performed" indicator in the 5GS registration result IE;
b)	includes a pending NSSAI; and
c)	does not include an allowed NSSAI;
the UE shall not initiate a 5GSM procedure except for emergency services or high priority access until the UE receives an allowed NSSAI.
////////////////////////////////////////////////////////////////////////////////
[bookmark: _Hlk531859748][bookmark: _Toc20232685][bookmark: _Toc27746787]5.5.1.3.4	Mobility and periodic registration update accepted by the network
////////////////////////////////////////////////////////////////////////////////
If the REGISTRATION ACCEPT message:
a)	includes the 5GS "NSSAA to be performed" indicator in the 5GS registration result IE;
b)	includes a pending NSSAI; and
c)	does not include an allowed NSSAI;
the UE:
a)	shall not perform the registration procedure for mobility and registration update with the Uplink data status IE except for emergency services or for high priority access;
b)	shall not initiate a service request procedure except for emergency services, high priority access or for responding to paging or notification over non-3GPP access;
c)	shall not initiate a 5GSM procedure except for emergency services, high priority access, indicating a change of 3GPP PS data off UE status, or to request the release of a PDU session; and
d)	shall not initiate the NAS transport procedure to send a CIoT user data container except for sending user data that is related to an exceptional event.
until the UE receives an allowed NSSAI.
////////////////////////////////////////////////////////////////////////////////



2. Analysis
According to above CT1 CR, it is clear that the UE can send and receive SMS service, which is not aligned with Observation 1.
Observation 2: In CT1 CR (C1-200778), the UE can get SMS service, which is not aligned with SA2 understanding that SMS should not be allowed when the AMF provided empty Allowed NSSAI to the UE.
According to current specification of TS 23.501 and TS 24.501, when a UE receives empty Allowed NSSAI, the AMF restricts UE service by setting Registration Area of the UE as Non-Allowed Area. However, when a UE is in Non-Allowed Area, there is no requirement that a UE shall not send UL NAS Transport message, i.e. the UE can send SMS even though UE is in Non-Allowed Area. Note that a UE is in CM-CONNECTED state when there is on-going NSSAA procedure.
	// From TS 23.501 clause 5.3.4.4.1
-	Non-Allowed Area:
	In a Non-Allowed Area a UE is service area restricted based on subscription. The UE and the network are not allowed to initiate Service Request or SM signalling (except for PS Data Off status change reporting) to obtain user services (both in CM-IDLE and in CM-CONNECTED states). The UE shall not use the entering of a Non-Allowed Area as a criterion for Cell Reselection, a trigger for PLMN Selection or Domain selection for UE originating sessions or calls. The RRC procedures while the UE is in CM-CONNECTED with RRC Inactive state are unchanged compared to when the UE is in an Allowed Area. The RM procedures are unchanged compared to when the UE is in an Allowed Area. The UE in a Non-Allowed Area shall respond to core network paging or NAS Notification message from non-3GPP access with Service Request and RAN paging.



	From TS 24.501 clause 5.3.5.2
b)	while camped on a cell whose TAI is in the list of "non-allowed tracking areas", the UE shall enter the state 5GMM-REGISTERED.NON-ALLOWED-SERVICE, and:
1)	if the UE is in 5GMM-IDLE mode over 3GPP access, the UE:
i)	shall not perform the registration procedure for mobility and periodic registration update with Uplink data status IE except for emergency services or for high priority access; and
ii)	shall not initiate a service request procedure except for emergency services, high priority access, responding to paging or notification or indicating a change of 3GPP PS data off UE status; and
2)	if the UE is in 5GMM-CONNECTED mode or 5GMM-CONNECTED mode with RRC inactive indication over 3GPP access, the UE:
i)	shall not perform the registration procedure for mobility and registration update with the Uplink data status IE except for emergency services or for high priority access; and
ii)	shall not initiate a service request procedure except for emergency services, high priority access or for responding to paging or notification over non-3GPP access; and
iii)	shall not initiate a 5GSM procedure except for emergency services, high priority access or indicating a change of 3GPP PS data off UE status.



Also there is no requirement in the network that SMS service should not be provided to the UE when the UE has empty Allowed NSSAI. The only restriction is UE subscription, which is not associated with any slice.
Observation 3: According to current specification, SMS service is not restricted when the UE receives empty Allowed NSSAI.
However, these observations 2 and 3 are not aligned with SA2 understanding, i.e. SMS service should not be allowed to the UE when there is no Allowed NSSAI. We propose to introduce a mechanism to prevent SMS service when the UE received empty Allowed NSSAI.
3. Solution
3.1 NW based solution
In this solution, new subscription is introduced to indicate an S-NSSAI associated with SMS service (i.e. SMS S-NSSAI). Based on this subscription, the AMF selects SMSF and provides "SMS allowed" indication to the UE only when the SMS S-NSSAI is included in the Allowed NSSAI of the UE. If the SMS S-NSSAI requires NSSAA, the AMF shall wait until NSSAA procedure for the SMS S-NSSAI is completed. If the NSSAA procedure for the SMS S-NSSAI is successful, the AMF provides Allowed S-NSSAI including the SMS S-NSSAI and also includes SMS Subscribed Indication via UE Configuration Update procedure. Based on the received SMS Subscribed Indication, the UE may initiate Registration procedure to request SMS service. Note that the UE does not need to know existence of the SMS S-NSSAI and only follows "SMS allowed" indication provided by the AMF.
3.2 UE based solution
In this solution, new requirement for UE is introduced, i.e. UE shall not send SMS when the UE received empty Allowed NSSAI in the Registration Accept message although "SMS allowed" indication is included in the Registration Accept message. After NSSAA is completed and if the UE receives Allowed NSSAI, the UE can send SMS without further negotiation with the network.

4. Proposal
For NW based solution, the UE cannot send MO SMS and also cannot receive MT SMS because SMSF for the UE is not exist if SMS S-NSSAI is not in the Allowed NSSAI. For UE based solution, because AMF activates SMSF based on SMS Subscription data, the SMSF for the UE is registered in the UDM and the UE may get MT SMS service. In addition, NW based solution seems more aligned with principle that all NFs belong to a slice.
Proposal: NW based solution, i.e. define a new subscription data representing S-NSSAI for SMS service and the AMF selects and activate SMSF only when the SMS S-NSSAI is included in the Allowed NSSAI of the UE.
NW based solution is drafted in S2-2002812.
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