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1. Introduction
SA2 has approved S2-184538 (CR 0207) at SA2 #127. As part of this contribution a change in UE’s slicing configuration does not always require the UE to delete the stored Allowed NSSAI nor to initiate a Registration procedure. The background and analysis for this have been provided in S2-183162.
2. Reason for Change
2.1 As per S2-183162, the folloing two proposals frmed the basis of changes in S2-184538.

Proposal 1:
It shall be possible to provision a UE with a new Configured NSSAI without providing a new Allowed NSSAI or requiring the UE to delete any stored Allowed NSSAI and associated mapping. The UE shall remove for the entire PLMN rejected S-NSSAI that is equal to an added S-NSSAI.

Proposal 2:
It shall be possible to provision a UE with a new Configured NSSAI and a new Allowed NSSAI without requiring the UE to initiate a Registration procedure. If the new Configured NSSAI affects the UE’s current Allowed NSSAI a new Allowed NSSAI and associated mapping shall be provided.

The following changes were approved in S2-184538.

5.15.4
UE NSSAI configuration and NSSAI storage aspects

5.15.4.1
General

….. <snip>

The S-NSSAIs in the Configured NSSAI for the HPLMN, at the time when they are provided to the UE, shall match the Subscribed S-NSSAIs for the UE. When the Subscribed S-NSSAI(s) are updated (i.e. removing an old and/or adding a new) or when the associated mapping is updated, and it is applicable to the Serving PLMN the UE is registered in as described in clause 5.15.3, the AMF may update the UE with the Configured NSSAI for the Serving PLMN and/or Allowed NSSAI and/or the associated mapping with Configured NSSAI for the HPLMN. The AMF shall update the UE with the new Allowed NSSAI and the associated mapping with Configured NSSAI for the HPLMN, unless all S-NSSAIs in the Allowed NSSAI are removed or the AMF cannot provide a new Allowed NSSAI, in which case the AMF shall not send any Allowed NSSAI to the UE but indicate to the UE to perform a Registration procedure.
5.15.4.2
Update of UE Network Slice configuration

… <snip>

A UE for which the Configured NSSAI for the Serving PLMN has been updated as described in clause 5.15.4.1, and has been requested to perform a Registration procedure, shall initiate a Registration procedure to receive a new valid Allowed NSSAI (see clause 5.15.5.2.2).

5.15.5.2.2
Modification of the Set of Network Slice(s) for a UE

… <snip>

The AMF provides the UE with the new Allowed NSSAI with the associated mapping of Allowed NSSAI for each Access Type (as applicable), Configured NSSAI for the Serving PLMN (if required), rejected S-NSSAI(s) (if required) and TAI list, and:

-
If the changes to the Allowed NSSAI require the acknowledgement from UE:

-
The AMF indicates that acknowledgement is required;

-
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, or all S-NSSAIs in old Allowed NSSAI have been removed or the AMF cannot determine the Allowed NSSAI):

-
The serving AMF indicates to the UE the need for the UE to perform a Registration procedure without including the 5G-GUTI in access stratum signalling 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).
-
When the UE receives indications to perform a Registration procedure without including the 5G-GUTI in access stratum signalling after entering CM-IDLE state, then:

-
The UE deletes any stored (old) Allowed NSSAI and associated mapping as well as rejected S-NSSAI for the current Registration Area.
-
The UE initiates a Registration procedure with the registration type Mobility Registration Update after the UE enters CM-IDLE state. The UE shall include a Requested NSSAI (as described in clause 5.15.5.2.1) with the associated mapping of Requested NSSAI in the Registration Request message. Also, the UE shall include a Requested NSSAI in access stratum signalling but no 5G-GUTI.

The following conclusions can be derived from updates in stage-2.

1] When a new configured NSSAI is provisioned by the AMF, the UE may not have to always obtain a new allowed NSSAI or perform registration procedure. If a new allowed NSSAI has to be obtained, then the AMF may indicate the UE to perform registration procedure.

2] When a new allowed NSSAI is provisioned by the AMF, the UE may not have to always perform registration procedure. If registration is required due to AMF relocation, etc. the AMF would explicitly indicate so.

3] Both a new configured NSSAI information and a new allowed NSSAI information may be provided by the AMF in the same CONFIGURATION UPDATE COMMAND messages to the UE.

Corresponding stage-3 changes are included herein.

3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501, v1.1.1
* * * First Change * * * *

5.4.4.2
Generic UE configuration update procedure initiated by the network 

The AMF shall initiate the generic UE configuration procedure by sending the CONFIGURATION UPDATE COMMAND message to the UE. 
The AMF shall in the CONFIGURATION UPDATE COMMAND message either:

a)
include one or more of 5G-GUTI, TAI list, allowed NSSAI that may include the mapping to the configured NSSAI for the HPLMN, LADN information, service area list, MICO indication NITZ information, configured NSSAI that may include the mapping to the configured NSSAI for the HPLMN, or rejected NSSAI;
b)
indicate registration requested; or
c)
a combination of both.

If an acknowledgement from the UE is requested, the AMF shall indicate acknowledgement requested in the Configuration update indication IE in the CONFIGURATION UPDATE COMMAND message and shall start timer T3555. Acknowledgement shall be requested for all parameters except when only NITZ is included.

To initiate parameter re-negotiation between the UE and network, the AMF shall indicate "registration requested" in the Configuration update indication IE in the CONFIGURATION UPDATE COMMAND message. In this case, the acknowledgement shall be requested.
If a new allowed NSSAI information or AMF re-configuration of supported S-NSSAIs requires an AMF relocation, the AMF shall include the Allowed NSSAI IE in the CONFIGURATION UPDATE COMMAND message. If changes in the allowed NSSAI information require the UE to perform registration procedure, the AMF shall indicate "registration requested" in the Configuration update indication IE. In this case, the acknowledgement shall be requested. 

If the AMF includes the Configured NSSAI in the CONFIGURATION UPDATE COMMAND message, and if changes in the configured NSSAI information require the UE to obtain a new allowed NSSAI information, the AMF shall indicate "registration requested" in the Configuration update indication IE in the message.

The CONFIGURATION UPDATE COMMAND message may include both a new allowed NSSAI information and a new configured NSSAI information. The CONFIGURATION UPDATE COMMAND message shall not include both a new configured NSSAI information and a rejected NSSAI information.

Editor's note:
When the UE receives the two types of NSSAIs in the same message, which should not be included in the same message (i.e. new allowed NSSAI and new configured NSSAI, or new configured NSSAI and rejected NSSAI), the UE's handling on the received information is FFS.

During an established 5GMM context, the network may send none, one, or more CONFIGURATION UPDATE COMMAND messages to the UE. If more than one CONFIGURATION UPDATE COMMAND message is sent, the messages need not have the same content.
* * * Next Change * * * *

5.4.4.3
Generic UE configuration update accepted by the UE

Upon receiving the CONFIGURATION UPDATE COMMAND message, the UE shall use the contents to update appropriate information stored within the UE.

If acknowledgement requested is indicated in the Configuration update indication IE in the CONFIGURATION UPDATE COMMAND message and:

a)
if all information elements included are successfully accepted by the UE; or

b)
if "registration requested" in the Configuration update indication IE is indicated;
the UE shall send a CONFIGURATION UPDATE COMPLETE message.

If the UE receives a new 5G-GUTI in the CONFIGURATION UPDATE COMMAND message, the UE considers the new 5G-GUTI as valid and the old 5G-GUTI as invalid; otherwise, the UE shall consider the old 5G-GUTI as valid.
If the UE receives a new TAI list in the CONFIGURATION UPDATE COMMAND message, the UE shall consider the new TAI list as valid and the old TAI list as invalid; otherwise, the UE shall consider the old TAI list as valid.

If the UE receives a new service area list in the CONFIGURATION UPDATE COMMAND message, the UE shall consider the new service area list as valid and the old service area list as invalid; otherwise, the UE shall consider the old service area list, if any, as valid.

If the UE receives new NITZ information in the CONFIGURATION UPDATE COMMAND message, the UE considers the new NITZ information as valid and the old NITZ information as invalid; otherwise, the UE shall consider the old NITZ information as valid.
If the UE receives a LADN information IE in the CONFIGURATION UPDATE COMMAND message, the UE shall consider the old LADN information as invalid and the new LADN information as valid, if any; otherwise, the UE shall consider the old LADN information as valid.

If the UE receives a MICO indication and an indication for "registration requested" in the Configuration update indication IE in the CONFIGURATION UPDATE COMMAND message, the UE shall send a REGISTRATION REQUEST message as specified in subclause 5.5.1.3 to re-negotiate MICO mode with the network. If there is also a new allowed NSSAI in the CONFIGURATION UPDATE COMMAND message, the UE shall send a REGISTRATION REQUEST message after releasing the existing NAS signalling connection as described below for updating the allowed NSSAI, and re-negotiate MICO mode with the network.
If the UE receives a new allowed NSSAI in the CONFIGURATION UPDATE COMMAND message, the UE shall consider the new allowed NSSAI as valid, store the allowed NSSAI as specified in subclause 4.6.2.2 and consider the old allowed NSSAI as invalid; otherwise, the UE shall consider the old Allowed NSSAI as valid.

If the UE receives an allowed NSSAI in the CONFIGURATION UPDATE COMMAND message and the UE has one or more PDU session contexts associated with S-NSSAI(s) not included in the received allowed NSSAI, the UE shall locally release all such PDU session context(s).

If the UE receives a new configured NSSAI in the CONFIGURATION UPDATE COMMAND message, the UE shall consider the new configured NSSAI for the registered PLMN as valid and the old configured NSSAI for the registered PLMN as invalid; otherwise, the UE shall consider the old configured NSSAI for the registered PLMN as valid The UE shall store the new configured NSSAI as specified in subclause 4.6.2.2.  If the CONFIGURATION UPDATE COMMAND message indicates "registration requested" in the Configuration update indication IE the UE performs a mobility registration update procedure as specified in subclause 5.5.1.3 to obtain a new allowed NSSAI.

If the CONFIGURATION UPDATE COMMAND message indicates "registration requested" in the Configuration update indication IE and a new allowed NSSAI is included, the UE shall wait for the network to release the N1 NAS signalling connection. When N1 NAS signalling connection is released, the UE shall start a mobility registration update procedure including the new allowed NSSAI in the requested NSSAI as specified in subclause 5.3.1.2. If the UE was registered over both 3GPP access and non-3GPP access with the same PLMN, the UE should register again over both 3GPP access and non-3GPP access on the same PLMN. In this case, the UE should first register over the 3GPP access.

The UE receiving the rejected NSSAI in the CONFIGURATION UPDATE COMMAND message takes the following actions based on the rejection cause in the rejected NSSAI:
"S-NSSAI not available in the current PLMN"l

The UE shall add the rejected S-NSSAI(s) in the rejected NSSAI for the current PLMN as specified in subclause 4.6.2.2 and not attempt to use this S-NSSAI in the current PLMN until switching off the UE or the UICC containing the USIM is removed. 

"S-NSSAI not available in the current registration area"

The UE shall add the rejected S-NSSAI(s) in the rejected NSSAI for the current PLMN and registration area combination as specified in subclause 4.6.2.2 and not attempt to use this S-NSSAI in the current registration area until switching off the UE, the UE moving out of the current registration area or the UICC containing the USIM is removed.
Editor's note:
Further details on handling of specific IEs are FFS.

Editor's note:
it is FFS whether the AMF indicates which access technology the parameters in the message are associated to.


* * * Next Change * * * *

5.4.4.4
Generic UE configuration update completion by the network

Upon receipt of the CONFIGURATION UPDATE COMPLETE message, the AMF shall stop the timer T3555.

If a new 5G-GUTI was included in the CONFIGURATION UPDATE COMMAND message, the AMF shall consider the new 5G-GUTI as valid and the old 5G-GUTI as invalid.
If a new TAI list was included in the CONFIGURATION UPDATE COMMAND message, the AMF shall consider the new TAI list as valid and the old TAI list as invalid.
If a new service area list was included in the CONFIGURATION UPDATE COMMAND message, the AMF shall consider the new service area list as valid and the old service area list as invalid.
If new allowed NSSAI information was included in the CONFIGURATION UPDATE COMMAND message, the AMF shall consider the new Allowed NSSAI information as valid and the old allowed NSSAI information as invalid. In addition, if registration requested was indicated in the CONFIGURATION UPDATE COMMAND message, the AMF shall initiate the release of the N1 NAS signalling connection.

If a LADN information IE was included in the CONFIGURATION UPDATE COMMAND message, the AMF shall consider the old LADN information as invalid and the new LADN information as valid, if any. In this case, if the tracking area identity list received in the new LADN information does not include the current TA, the AMF shall indicate the SMF to release the PDU session for LADN or deactivate the user-plane resources for the PDU session for LADN (see 3GPP TS 23.501 [8] and 3GPP TS 23.502 [9]).

Editor's note:
Further details on handling of specific IEs are FFS.

* * * End of Changes * * * *

