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1. Introduction

At CT1#113, C1-188946 adding the stage 3 for the UE parameters update procedure was agreed, with the following Editor’s notes:

· For the case when Routing indicator update data is included in the UE parameters update transparent container sent to the UE:
Editor's note:
Whether the UE can re-register in 5GMM-CONNECTED mode instead of waiting until it enters 5GMM-IDLE mode and performing a de-registration followed by an initial registration is FFS.
· For the case when Routing indicator update data is not included in the UE parameters update transparent container sent to the UE but default configured NSSAI update data is included:

Editor's note:
Whether the conditions based on which the UE re-registers need to be further updated is FFS.
Additionally, C1-188943 adding a general description of the parameters which can be updated using the procedure was also agreed, with the following Editor’s note:

Editor's note: Whether Home network public key identifier and Home network public key can be updated is FFS.

The purpose of the present document is to analyze the system-level aspects related to these Editor’s notes, and to propose a way forward.
2. Discussion
2.1
Editor’s note on re-registration from connected mode after Routing indicator update
When the network sends Routing indicator update data to the UE and requests the UE to re-register, the re-registration needs to be performed using the updated Routing indicator data, which means the UE needs to compute a fresh SUCI using the updated Routing indicator data, and include this SUCI in the REGISTRATION REQUEST message. This is so that the AMF can establish a UE context with the new UDM to which the UE has been migrated.

As a result, having the UE perform the re-registration from connected mode (instead of having the UE go to idle, delete the the 5G-GUTI and perform an initial registration as currently specified in TS 24.501) would require:

· the UE to include a SUCI in a REGISTRATION REQUEST message with 5GS registration type "mobility registration updating", which is currently not specified in TS 24.501 subclause 5.5.1.3.2 and would thus require updates to that subclause
· the AMF to handle a SUCI in a REGISTRATION REQUEST message with 5GS registration type "mobility registration updating" coming from a UE in EMM-REGISTERED.NORMAL-SERVICE and 5GMM-CONNECTED mode

· the AMF to register with the UDM even though the AMF has a valid context for the UE, which is currently not specified in TS 23.501 subclause 4.2.2.2.2 Step 14 and would thus require updates to that subclause
Given that Routing indicator data update is not expected to happen frequently, the benefits of optimizing the re-registration do not seem to be worth the amount of specification changes required in Rel-15 to enable this. It is thus proposed to simply remove the Editor’s note without modifying the procedure.
Proposal 1: Remove the Editor’s note on re-registration from connected mode after Routing indicator update without modifying the procedure.
2.2
Editor’s note on conditions under which the UE re-registers upon a default configured NSSAI update
The current text in TS 24.501 specifies that, upon a default configured NSSAI update, the UE needs to re-register if:

1) the UE used the old default configured NSSAI to create the requested NSSAI in a REGISTRATION REQUEST message;
2) the UE does not have a configured NSSAI; and 
3) the UE has an allowed NSSAI which contains one or more S-NSSAIs that are not included in the new default configured NSSAI.
Condition 1) is necessary because if the UE has not used the old default configured NSSAI to create the requested NSSAI in a REGISTRATION REQUEST message, then the UE has created the requested NSSAI based on other info stored at the UE (configured NSSAI for the PLMN, allowed NSSAI for the PLMN), in which case a change of default configured NSSAI will have no impact on the UE’s requested NSSAI, and thus no impact on the UE’s allowed NSSAI.

The motivation for Condition 3) is that if all the S-NSSAIs of the UE’s allowed NSSAI are included in the new default configured NSSAI, then if the UE were to re-register and create a requested NSSAI from the new default configured NSSAI, it would request those same S-NSSAIs and the AMF would include them in the allowed NSSAI, consequently nothing would change in the UE’s allowed NSSAI even with a re-registration.

At CT1#113, some companies thought that Condition 2) should be removed because their understanding was that the AMF may set the contents of the configured NSSAI based on the UE’s requested NSSAI. Consequently, if the UE’s requested NSSAI was created from the old default configured NSSAI then a change of default configured NSSAI could lead to a change of configured NSSAI and thus the UE should delete the configured NSSAI then re-register with a requested NSSAI created from the new default configured NSSAI. 

However according to TS 23.501 subclause 5.15.4.1.1:
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.
· Based on this requirement, there is no dependency between the contents of the configured NSSAI set by a serving PLMN, and the contents of the default configured NSSAI


(…)

The Default Configured NSSAI, if it is configured in the UE, is used by the UE in a Serving PLMN only if the UE has no Configured NSSAI for the Serving PLMN.

· Based on this requirement, once the UE has received a configured NSSAI for the serving PLMN, the UE will not use the default configured NSSAI in that PLMN
Additionally according to TS 23.501 subclauses 5.15.4.1.1 and 5.15.4.2:
When the Subscribed S-NSSAI(s) are updated (i.e. some existing S-NSSAIs are removed and/or some new S-NSSAIs are added) and one or more are applicable to the Serving PLMN the UE is registered in, as described in clause 5.15.3, or when the associated mapping is updated the AMF shall update the UE with the Configured NSSAI for the Serving PLMN and/or Allowed NSSAI and/or the associated mapping to HPLMN S-NSSAIs (see clause 5.15.4.2). When there is the need to update the Allowed NSSAI, the AMF shall provide the UE with the new Allowed NSSAI and the associated mapping to HPLMN S-NSSAIs, unless the AMF cannot determine the new Allowed NSSAI (e.g. all S-NSSAIs in the old Allowed NSSAI have been removed from the Subscribed S-NSSAIs), in which case the AMF shall not send any Allowed NSSAI to the UE but indicate to the UE to perform a Registration procedure.

(…)

The AMF provides an updated Configured NSSAI as specified in TS 23.502 [3], clause 4.2.4 UE Configuration Update procedure.
· Based on these requirements, a change of subscribed S-NSSAI(s) for the UE may lead to a change of configured NSSAI for the serving PLMN, but in this case the AMF would send a new configured NSSAI to the UE (and not a new default configured NSSAI) using the UE configuration update procedure (and not the UE parameters update procedure). In case the update of configured NSSAI also requires changes to the allowed NSSAI, the AMF would either also include a new allowed NSSAI in the CONFIGURATION UPDATE COMMAND message, or request the UE to re-register.

· It is to note that this means it is possible for the UE to have used the default configured NSSAI to create the requested NSSAI in the last REGISTRATION REQUEST message but to also have a configured NSSAI for the serving PLMN, for instance if the AMF has sent a configured NSSAI and allowed NSSAI for the serving PLMN using the UE configuration update procedure following the registration procedure. In this case, the UE does not need to re-register upon a change of default configured NSSAI.
This yields the following rules on when the UE needs to re-register upon a default configured NSSAI update:
	Scenario
	Has UE used old default configured NSSAI to created request NSSAI in REGISTRATION REQUEST message?
	Does UE have configured NSSAI for serving PLMN?
	Does allowed NSSAI contain S-NSSAIs not included in new default configured NSSAI?
	Does UE need to re-register?

	UE has default configured NSSAI but no configured NSSAI prior to default configured NSSAI update
	Yes (a)
	No (b)
	No
	No

	
	
	
	Yes (c)
	Yes

	UE has default configured NSSAI and configured NSSAI prior to default configured NSSAI update
	No
	Yes
	No
	No

	
	
	
	Yes
	No

	
	Yes
	
	No
	No

	
	
	
	Yes
	No


Based on the table above, the only case when the UE needs to re-register is when the UE:

a) has used the old default configured NSSAI to create a requested NSSAI in a REGISTRATION REQUEST message;

b) does not have a configured NSSAI for the serving PLMN; and
c) has an allowed NSSAI which contains S-NSSAIs that are not included in the new default configured NSSAI.
These conditions are the same as Conditions 1), 2) and 3) already in the specification so there is no need to make any changes to the procedure.

Proposal 2: Keep Conditions 1), 2) and 3) unchanged and remove the Editor’s note on  the conditions under which the UE re-registers upon a default configured NSSAI update.
2.3
Editor’s note on home network public key and home network public key ID
Each UDM is associated with a home network public key, identified by its home network public key ID. There is no requirement that the home network public key be set to the same value for all UDMs of a PLMN, and in fact it might be considered more secure to have them set to a different value for each UDM. Consequently, it can be concluded that when the UDM is changed, the home network public key and its associated home network public key ID may also change. However, since this is a security matter within SA3’s remit, it is proposed to send an LS to SA3 to ask them whether, when the Routing indicator is updated at the UE due to UDM migration, the home network public key and home network public key ID may also need to be updated.
Proposal 3: Send an LS to SA3 asking them whether, when the Routing indicator is updated at the UE due to UDM migration, the home network public key and home network public key ID may also need to be updated.
3. Proposal
Based on the analysis in the previous section, it is proposed to:

Proposal 1: Remove the Editor’s note on re-registration from connected mode after Routing indicator update without modifying the procedure. 

A corresponding CR is provided in C1-190187.

Proposal 2: Keep Conditions 1), 2) and 3) unchanged and remove the Editor’s note on  the conditions under which the UE re-registers upon a default configured NSSAI update.

A corresponding CR is provided in C1-190188.

Proposal 3: Send an LS to SA3 asking them whether, when the Routing indicator is updated at the UE due to UDM migration, the home network public key and home network public key ID may also need to be updated.
A corresponding draft LS is provided in C1-190189.

