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1. Introduction
In 5GS, Generic UE Configuration Update (UCU) procedure was introduced. One of the usage of this procedure is updating UE’s allowed NSSAI while the UE is in connected mode. Especially, the network can trigger registration procedure with UCU procedure, e.g. for changing serving AMF. But there’s some mis-alignment with stage 2, and some remaining issue regarding state machine.
2. Reason for Change
In stage 2, the requirements regarding allowed NSSAI update are described as below:
TS 23.501, clause 5.15.5.2.2,
(…) The network may perform such a change during a Registration procedure or trigger a notification towards the UE of the change of the Network Slices using a Generic UE Configuration Update procedure as specified in TS 23.502 [3], clause 4.2.4. The new Allowed NSSAI is determined as described in clause 5.15.5.2.1 (an AMF Re-allocation may be needed). The AMF provides the UE with the new Allowed NSSAI and TAI list, and:

-
If the changes to the Allowed NSSAI do not require the UE to perform a registration procedure:

-
The AMF indicates that acknowledgement is required, but does not indicate the need to perform a registration procedure;

-
The UE responds with a UE configuration update complete message for the acknowledgement.

-
If the changes to the Allowed NSSAI require the UE to perform a registration procedure (e.g. the new S-NSSAIs require a separate AMF that cannot be determined by the current serving AMF):

-
The serving AMF indicates to the UE that current 5G-GUTI is invalid and the need for the UE to perform a registration procedure after entering CM-IDLE state. The AMF shall release the NAS signalling connection to the UE to allow to enter CM-IDLE based on local policies (e.g. immediately or delayed release). The UE initiates a Registration procedure after the UE enters CM-IDLE state. The UE shall include the SUPI and a Requested NSSAI matching the Allowed NSSAI in the Registration Request message.
(…) 
TS 23.502, clause 4.2.2.2.2 (Registration procedure),
1.
UE to (R)AN: AN message (AN parameters, RM-NAS Registration Request (Registration type, SUCI or SUPI or 5G-GUTI, last visited TAI (if available), Security parameters, Requested NSSAI, Mapping Of Requested NSSAI, UE 5GC Capability, PDU Session status, PDU Session(s) to be re-activated, Follow on request, and MICO mode preference)).


(…) If the UE previously received a UE Configuration Update Command indicating that the UE needs to re-register and the 5G-GUTI is invalid, the UE performs an Initial Registration and shall include the SUPI in the Registration Request message. (…) 
Accoding to those referred texts above, UE’s behavior after it enters idle mode is performing “initial” registration procedure. However, as per current TS 24.501 v0.3.1, stage 3 is sligtly different from the stage 2 requirements.
5.4.4.3
Generic UE configuration update accepted by the UE

 (…)
If the CONFIGURATION UPDATE COMMAND indicates "registration requested" in the Configuration update indication IE and a new allowed NSSAI is included, the UE shall set the 5G-GUTI as invalid and wait for the network to release the N1 NAS signalling connection prior to a registration update procedure is performed using SUPI and including the new allowed NSSAI in the requested NSSAI as specified in subclause 5.3.1.2. When the NAS signalling connection is released the UE shall deactivate the PDU session(s) context locally, if any. At a successful registration update, the UE should re-establish any previously active PDU sessions. (…)
5.3.1.2
Release of the N1 NAS signalling connection

(…) To allow the network to release the N1 NAS signalling connection, the UE: (…)
e)
shall start the timer T3540 if:

1)
the UE receives a CONFIGURATION UPDATE COMMAND message indicating registration requested with new allowed NSSAI information included; and

2)
the user-plane resources for PDU sessions have not been set up.

Upon expiry of T3540, (…)

-
in case e, the UE shall locally release the established N1 NAS signalling connection and perform a new registration procedure as specified in subclause 5.5.1.3.2 using SUPI.
(…)
In case e,

-
upon an indication from the lower layers that the RRC connection has been released, the UE shall stop timer T3540 and perform a new registration procedure as specified in subclause 5.5.1.3.2 using SUPI.

Since the reference to the subclause 5.5.1.3.2, which is describing Mobility and periodic registration update procedure, this is not aligned with the stage 2.
Observation 1. When Generic UE configuration update procedure includes allowed NSSAI with “re-registration request” indication, the UE should initiate initial registration procedure, not registration update procedure, according to the stage 2 requirement.
Observation 2. Current stage 3 description specifies that UE initiates registration update procedure, not initial registration procedure.

One remaining issue for consideration is the UE’s 5GMM (or RM) state. As per current specifications, “initial” registration can be performed in 5GMM-DEREGISTERED state, not REGISTERED or any related substate. This is not clear in stage 2, and may need to be discussed in CT1.
When the UE received CONFIGURATION UPDATE COMMAND message, which includes Allowed NSSAI IE and “registration requested” indication, there are three alternative options:
Option 1. When the NAS signalling connection releases, UE enters 5GMM-DEREGISTERED. And then UE starts INITIAL registration procedure. UE re-establish PDU Sessions, if possible.
Option 2. When the NAS signalling connection releases, UE remains 5GMM-REGISTERED. And then UE starts registration UPDATE procedure. UE re-establish PDU Sessions, if possible.
Option 3. When the NAS signalling connection releases, UE remains 5GMM-REGISTERED. And then UE starts INITIAL registration procedure. UE re-establish PDU Sessions, if possible.
Since current UE and network behavior is already similar to de-registration procedure (e.g. release all PDU sessions, using SUPI instead of GUTI), going forward with option 1 can be considerable option, while MM state transition can have a non-negligible impact in terms of service continuity and user experience. 
Option 2 seems to be covered already in TS 24.501, and also have less burden on MM state transition, while it requires stage 2 update, which may needs LS interaction. Also current behavior of the UE is almost same as de-registration procedure, which means keeping the UE in 5GMM-REGISTERED state does not have much value.

Option 3 can be covered by both stage 2 and stage 3, but it requires modifications on 5GMM state description (e.g. initial registration can be started in 5GMM-REGISTERED state), which may be undesirable way forward with huge impacts.
In this paper, we would like to propose option 1, sending the UE to 5GMM-DEREGISTERED state and UE starts INITIAL registration procedure, since this is more aligned with stage 2. However this can be further discussed in CT1.
Proposal: When the UE received CONFIGURATION UPDATE COMMAND message, which includes Allowed NSSAI IE and “registration requested” indication, UE enters 5GMM-DEREGISTERED and UE starts INITIAL registration procedure.

3. Proposal
It is proposed to agree the following changes to 3GPP TS 24.501 v0.3.1.
Proposal: When the UE received CONFIGURATION UPDATE COMMAND message, which includes Allowed NSSAI IE and “registration requested” indication, UE enters 5GMM-DEREGISTERED and UE starts INITIAL registration procedure.

Companion pseudo CR C1-181374 is covering proposed changes for TS 24.501.
