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Introduction

In this contribution, we discuss the Serving NPN subscription expired in Connected mode.
Discussion
In legacy LTE CSG solution, In TS22.220, there is a description of the needs of handling of the temporary CSG members, and the main purpose of CSG expiry is to deal with the temporary CSG members. Temporary CSG members are usually assigned a certain period of time. After that period, CSG expiry is triggered.

-----------------------------------------------------------------TS 22.220 ----------------------------------------------------------

Each CSG identity shall be associated to a subscriber group which identifies the subscribers allowed to access the CSG. 

-
When the subscriber group is updated, the affected UE shall be informed accordingly.

-
For temporary members, it shall be possible to limit the period of time during which the subscriber is considered a member of a CSG (granted access rights). It shall be possible to configure a time period for each temporary member.

-
The time period shall be configurable by the CSG manager and/or the operator operating the CSG and shall span from 1 decihour to several days. Unlimited membership to the CSG is allowed.

-
When a CSG is no longer considered available to provide services, except for emergency calls (i.e. due to time period expiry or removal of the CSG membership), it shall be possible to continue the established communication in another cell not belonging to this CSG.

-
In hybrid access mode when services cannot be provided to a CSG member due to a shortage of H(e)NB resources it shall be possible to continue the established communication of non-CSG members in another cell.

-
In hybrid access mode, to minimise the impact on CSG members from established communication of non-CSG members, it shall be possible for the network to allow the data rate of established PS communication of non-CSG members to be reduced.

--------------------------------------------------------------------------------------------------------------------------------------------

when the MME detect the UE’s CSG membership is expired, the MME should indicate the CSG expired status or updated CSG membership to RAN node, and may request to release the UE connection of the current CSG cell with cause value “CSG Subscription Expiry”. The description in TS36.413 is as below:

-----------------------------------------------------------from TS36.413 -------------------------------------------------------
8.3.3.1
General

The purpose of the UE Context Release procedure is to enable the MME to order the release of the UE-associated logical connection due to various reasons, e.g., completion of a transaction between the UE and the EPC, or completion of successful handover, or completion of handover cancellation, or release of the old UE-associated logical S1-connection when two UE-associated logical S1-connections toward the same UE is detected after the UE has initiated the establishment of a new UE-associated logical S1-connection, or the UE is no longer allowed to access the CSG cell (i.e., the UE becomes a non-member of the currently used CSG cell). The procedure uses UE-associated S1 connection.

--------------------------------------------------------------------------------------------------------------------------------------------
observation 1:  In the legacy LTE CSG solution,  temporary CSG members are usually assigned with a certain period of time. After that period, CSG subscription expiry is triggered.

For NR NPN solution, For the state transition of the UE from CM-IDLE to CM-CONNECTED, it is described in  TS23.501 as follows:

----------------------------------------------------------TS23.501------------------------------------------------------------------------
-
During transition from CM-IDLE to CM-CONNECTED, if the UE is accessing the 5GS via a CAG cell, the UE shall provide the selected CAG Identifier to NG-RAN and the NG-RAN shall provide the CAG Identifier to the AMF:

-
The AMF shall verify whether UE access is allowed by Mobility Restrictions:

-
If the CAG Identifier received from the NG-RAN is part of the UE's Allowed CAG list, then the AMF accepts the NAS request;

-
If the CAG Identifier received from the NG-RAN is not part of the UE's Allowed CAG list, then the AMF rejects the NAS request with an appropriate cause code, whereas the UE removes that CAG Identifier, if it exists, from its Allowed CAG list, as defined in TS 24.501 [47]. The AMF shall then release the NAS signalling connection for the UE by triggering the AN release procedure; and

-
If the UE is accessing the network via a non-CAG cell and the UE's subscription contains an indication that the UE is only allowed to access CAG cells, then the AMF rejects the NAS request with an appropriate cause code, whereas the UE updates its local configuration, as defined in TS 24.501 [47]. The AMF shall then release the NAS signalling connection for the UE by triggering the AN release procedure.

--------------------------------------------------------------------------------------------------------------------------------------------

The HPLMN may configure or re-configure a UE with the above CAG information using the UE Configuration Update procedure for access and mobility management related parameters described in  TS23.501 as follows:

----------------------------------------------------------TS23.501------------------------------------------------------------------------
To support CAG, the UE may be pre-configured or  (re)configured with the following CAG information, included in the subscription as part of the Mobility Restrictions:

-
an Allowed CAG list i.e. a list of CAG Identifiers the UE is allowed to access; and

-
optionally, a CAG-only indication whether the UE is only allowed to access 5GS via CAG cells (see TS 38.304 [50] for how the UE identifies whether a cell is a CAG cell);

The HPLMN may configure or re-configure a UE with the above CAG information using the UE Configuration Update procedure for access and mobility management related parameters described in TS 23.502 [3] in clause 4.2.4.2.,

The above CAG information is provided by the HPLMN on a per PLMN basis. In a PLMN the UE shall only consider the CAG information provided for this PLMN.

The UE shall store the latest available CAG information for every PLMN for which it is provided and keep it stored when the UE is de-registered.

NOTE:
CAG information has no implication on whether and how the UE accesses 5GS over non-3GPP access.

--------------------------------------------------------------------------------------------------------------------------------------------

From the above quotes, for NR CAG solution, the UE shall provide the selected CAG(s) to NG-RAN and the NG-RAN shall provide it to the AMF for verification. If the CAG(s) received from the NG-RAN is not part of the UE's Allowed CAG list, then the AMF rejects the NAS request with an appropriate cause code.  It is assumed that NPN subscription e.g. CAG  is assigned a certain period of time, and may be expired. After the UE connection is established, if the  UE becomes a non-member of the currently serving CAG, There is no clearly description in SA2 specification for how to handle NPN subscription expired in connected mode.
From the above the observations, we give the following proposal.
Proposal 1: RAN3 is kindly asked to discuss how to handle serving NID/CAG subscription expired in connected mode and an LS in[1] is proposed to be sent to SA2. 
 Conclusions
observation 1:  In the legacy LTE CSG solution,  temporary CSG members are usually assigned with a certain period of time. After that period, CSG subscription expiry is triggered.

Proposal 1: RAN3 is kindly asked to discuss how to handle serving NID/CAG subscription expired in connected mode and an LS in[1] is proposed to be sent to SA2. 
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