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1   Introduction

iv)
if the REG bit of the UE parameters update header in the UE parameters update transparent container is set to "re-registration requested":


…………….

-
if the UE parameters update list does not include a UE parameters update data set with UE parameters update data set type indicating "Routing indicator update data" and includes a UE parameters update data set with UE parameters update data set type indicating "Default configured NSSAI update data", the UE used the old default configured NSSAI to create the requested NSSAI in a REGISTRATION REQUEST message, the UE does not have a configured NSSAI and the UE has an allowed NSSAI which contains one or more S-NSSAIs that are not included in the new default configured NSSAI, the UE shall wait until it enters 5GMM-IDLE mode and then the UE shall initiate a registration procedure for mobility and periodic registration update as specified in subclause 5.5.1.3; and

Editor's note:
Whether the conditions based on which the UE re-registers need to be further updated is FFS.
v)
if the REG bit of the UE parameters update header in the UE parameters update transparent container is set to "re-registration not requested":

-
if the UE parameters update list includes a UE parameters update data set with UE parameters update data set type indicating "Default configured NSSAI update data", the UE used the old default configured NSSAI to create the requested NSSAI in a REGISTRATION REQUEST message, the UE does not have a configured NSSAI and the UE has an allowed NSSAI which contains one or more S-NSSAIs that are not included in the new default configured NSSAI, the UE shall wait until it enters 5GMM-IDLE mode and then the UE shall initiate a registration procedure for mobility and periodic registration update as specified in subclause 5.5.1.3; and

Editor's note:
Whether the conditions based on which the UE re-registers need to be further updated is FFS.
2.   Discussion
2.1
Relationship between Subscribed S-NSSAIs, Default Configured NSSAI and Configured NSSAI for Serving PLMN
TS 23.501 v.15.4.0 subclause 5.15.2.1 indicates the following related to HPLMN S-NSSAIs:

The S-NSSAIs in the NSSP of the URSP rules (see TS 23.503 [45] clause 6.6.2) and in the Subscribed S-NSSAIs (see clause 5.15.3) contain only HPLMN S-NSSAI values.
TS 23.501 v.15.4.0 subclause 5.15.4.1.1 indicates the following related to Default Configured NSSAI:

The Network Slice configuration information contains one or more Configured NSSAI(s). A Configured NSSAI may either be configured by a Serving PLMN and apply to the Serving PLMN, or may be a Default Configured NSSAI configured by the HPLMN and that applies to any PLMNs for which no specific Configured NSSAI has been provided to the UE. There is at most one Configured NSSAI per PLMN.

NOTE 1:
The value(s) used in the Default Configured NSSAI are expected to be commonly decided by all roaming partners, e.g. by the use of values standardized by 3GPP or other bodies.
TS 23.501 v.15.4.0 subclause 5.15.3 states:

In roaming case, the UDM shall provide to the VPLMN only the S-NSSAIs from the Subscribed S-NSSAIs the HPLMN allows for the UE in the VPLMN.

This means that the following (non-exhaustive) configurations are possible in the UDM:

1. Subscribed S-NSSAIs contain only PLMN-specific values where Default Configured NSSAI contains a standardised set/common set.

2. Subscribed S-NSSAIs contain a mixture of PLMN-specific values and one or more from a standardised set which are also contained in the Default Configured NSSAI.

3. Subscribed S-NSSAIs contains only a standardised set of S-NSSAIs which may or may not be contained in the Default Configured NSSAI.

Additionally, this means that a Configured NSSAI for serving PLMN could contain an S-NSSAI value in mapping information that happened to be a part of the default configured NSSAI, as it is part of the subscribed S-NSSAIs.
2.2
Is it correct to keep the condition "UE does not have a configured NSSAI"?

TS 24.501 subclause 5.5.1.2.4 states:

The AMF shall include the allowed NSSAI for the current PLMN and shall include the mapping of each S-NSSAI of the allowed NSSAI to the S-NSSAI(s) of the HPLMN contained in the requested NSSAI from the UE if available, in the REGISTRATION ACCEPT message if the UE included the requested NSSAI in the REGISTRATION REQUEST message and the AMF allows one or more S-NSSAIs in the requested NSSAI.
….
The AMF may include a new configured NSSAI for the current PLMN in the REGISTRATION ACCEPT message if:

……………
c)
the REGISTRATION REQUEST message included the Network slicing indication IE with the Default configured NSSAI indication bit set to "Requested NSSAI created from default configured NSSAI".

The above conditions indicate that during the registration procedure the UE can result in having: 

1. An Allowed NSSAI based upon the requested NSSAI containing S-NSSAIs from the default configured NSSAI; and 
2. A Configured NSSAI for the serving PLMN. 

Does this cause an issue if an S-NSSAI that is in Allowed NSSAI is now removed from the default configured NSSAI in the UDM?
Consider the following scenarios:

Scenario 1:

1. UE registers with S-NSSAI-1 in the requested NSSAI which came from the default configured NSSAI
2. AMF provides an allowed NSSAI containing S-NSSAI-1 based on the requested NSSAI, and AMF also provides a configured NSSAI for serving PLMN that among other S-NSSAIs contains S-NSSAI-1 in the same REGISTRATION ACCEPT MESSAGE.
3. AMF does not provide a new allowed NSSAI using CONFIGURATION UPDATE COMMAND as it is happy for the UE to have service from S-NSSAI-1 and it can register for service on other slices when it wishes to (alternatively the AMF could provide an updated Allowed NSSAI to the UE using CONFIGURATION UPDATE COMMAND with S-NSSAI-1 also included as well as other S-NSSAIs).

4. UDM updates the default configured NSSAI to remove the S-NSSAI-1

5. S-NSSAI-1 is in the allowed NSSAI and that aligns with the Configured NSSAI for Serving PLMN.

6. No need to re-register.
Scenario 2:

1. UE registers with S-NSSAI-1 in the requested NSSAI which came from the default configured NSSAI

2. AMF provides an allowed NSSAI containing S-NSSAI-1 based on the requested NSSAI, and AMF also provides a configured NSSAI for serving PLMN that does not contain S-NSSAI-1 in the same REGISTRATION ACCEPT MESSAGE.
3. The AMF must provide a new Allowed NSSAI as part of the CONFIGURATION UPDATE COMMAND because now the Configured NSSAI for serving PLMN is not compatible with the Allowed NSSAI. 
4. New Allowed NSSAI provided to the UE does not contain S-NSSAI-1.
5. UDM updates the default configured NSSAI to remove the S-NSSAI-1

6. Allowed NSSAI is based on configured NSSAI for serving PLMN. 
7. No need to re-register

Scenario 3:

1. UE registers with S-NSSAI-1 in the requested NSSAI which came from the default configured NSSAI

2. AMF provides an allowed NSSAI containing S-NSSAI-1 based on the requested NSSAI and AMF provides a configured NSSAI for serving PLMN that contains an S-NSSAI that requires an AMF relocation (irrespective of whether S-NSSAI-1 is included or not included in the Configured NSSAI for Serving PLMN), in the same REGISTRATION ACCEPT MESSAGE.
3. This AMF cannot determine the Allowed NSSAI related to the new Configured NSSAI, so sends the “registration required” in the CONFIGURATION UPDATE COMMAND

4. UE re-registers and receives a new Allowed NSSAI. 

5. UDM updates the default configured NSSAI to remove the S-NSSAI-1

6. Allowed NSSAI is based on configured NSSAI for serving PLMN. 
7. No need to re-register

Therefore, it is correct to keep the condition "the UE does not have a configured NSSAI".
It must be considered as an error case if the UE has an Allowed NSSAI which is not compatible with the configured NSSAI for current PLMN.

However, as the UE may have many configured NSSAIs stored, this term needs to be expanded to say "the UE does not have a configured NSSAI for the current PLMN".
This should also be expanded for the allowed NSSAI to indicate "allowed NSSAI for the current PLMN".
2.3
Mapping Information
An allowed NSSAI formed from the S-NSSAIs in the requested NSSAI that came from the default configured NSSAI cannot have mapping information as these S-NSSAIs are applicable to all PLMNs. 

In the scenarios in 2.3 above, if a configured NSSAI for current PLMN contains VPLMN S-NSSAIs with mapping data to HPLMN S-NSSAIs that were part of the old default configured NSSAI, but are not part of the new default configured NSSAI, then these S-NSSAIs must be present in the subscribed S-NSSAIs, and hence are valid S-NSSAI values. 

2.4
Additional Observations
The existing conditions state that the UE used the old Default Configured NSSAI to form the Requested NSSAI in a REGISTRATION REQUEST message, but this does not cater for the scenarios where the UE initially used the Default Configured NSSAI to form the Requested NSSAI but when it received the new Default Configured NSSAI:

a) it had already performed a new registration using the Configured NSSAI for serving PLMN and had received a new Allowed NSSAI based on the Configured NSSAI for serving PLMN;

b) the S-NSSAI(s) included in the Allowed NSSAI from bullet a) above are included in the old Default Configured NSSAI (i.e. supporting the scenario that the Configured NSSAI for serving PLMN may have the same S-NSSAIs as in the Default Configured NSSAI)

Therefore, it should be made clear that the UE used the old default configured NSSAI to create the requested NSSAI in the last REGISTRATION REQUEST message
3.0   Conclusion

It is proposed to remove the editor's notes and update the condition to be:
", the UE used the old default configured NSSAI to create the requested NSSAI in the last REGISTRATION REQUEST message, the UE does not have a configured NSSAI for the current PLMN and the UE has an allowed NSSAI for the current PLMN which contains one or more S-NSSAIs that are not included in the new default configured NSSAI, 

