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1
Discussion

At the last SA2, discussion take place on how to trigger UE re-registration when the network determines that a UE needs to re-register.
The discussion is interlaced with the update of NAS parameters in the UE enabled by the UE Configuration Update procedure, since the procedure can be used to update information in the UE.

The following needs to be observed:

· When the AMF sends a UE Configuration Update command to the UE providing some updated parameters, the idea is that the UE will update the received parameters

· However, some parameters impact the UE behavior and the value/behavior are derived from a negotiation between the UE and the CN. E.g. at Registration, the UE may provide an indication for MICO mode that the network accepts or reject. 

· If value(s) of parameter(s) and/or UE behavior are negotiated at Registration procedure, if the network later on wants to modify such values it would need to remember the indication(s) originally proposed by the UE in the Registration procedure, which introduces complexity in AMF (i.e. AMF needs to store not only what the AMF decided, but also what the UE previously asked for)

Proposal 1: UE Configuration Updaste procedure is used ONLY for updating parameters and UE behavior that are not based on UE-CN negotiation

· When the AMF updates some parameters in the UE, the AMF may or may not require the UE to acknowledge the UE Configuration Update command. At present, two separate procedures are defined for the acknowledged and unacknowledged mode. However, in reality in either case the AMF needs to indicate to the UE whether the ACK is required or not. This can be done using different UE Configuration Update messages, or a single UE Configuration Update message with an indication of acknowledged/unacknowledged mode

Proposal 2: define a single common procedure in stage 2, and leave to CT1 to define how to distinguish the acknowledged/unacknowledged modes.

· When the AMF updates some parameters/behaviour in the UE which do not require negotiation, the UE may still react by triggering a Registration Procedure

· E.g., if UE Configuration Update is used to update the Allowed NSSAI (this is TBD but it is being proposed in this P-CR), the UE based on the new value of Allowed NSSAI may decide to perform a Registration procedure based on the required S-NSSAIs wrt the S-NSSAIs in the Allowed NSSAI

· In some scenarios, when the AMF updates some parameters/behaviors in the UE, the AMF may determine that the UE is required to perform a Registration procedure. The AMF would need to inform the UE of the need to re-register

E.g., if UE Configuration Update is used to update the Allowed NSSAI (this is TBD but it is being proposed in this P-CR), the AMF may determine that the current serving AMF cannot support the S-NSSAIs in the new Allowed NSSAI and may require the UE to be redirected to another AMF. However, the target AMF may be “isolated” and a redirection from the current AMF to the new one is not possible. The UE would need to provide the new Required NSSAI in RRC signalling and haver the RAN direct the new Registration request to the appropriate AMF. This would require the UE to first go CM-IDLE, which means the UE needs to be told to wait until it is CM-IDLE before performing the re-registration

Proposal 3: 

3.a the UE Configuration Update Command contains an indication of the cause for the command (e.g. update some NAS parameters without requiring registration, update parameters that require registration, trigger re-registration, etc.). The exact list of causes would need to be defined by stage 3
3.b the GUC Command contains information related to the re-registration (e.g. wait for CM-IDLE, perform immediately, etc.). The exact list of information would need to be defined by stage 3

- 
The UE behaviour in terms of acknowledging the UE Configuration Update command is based on the cause code (e.g. ACK is implicit in the UE sending a Registration Request immediately, whereas the ACK may be needed when the UE is told to wait until CM-IDLE to perform the re-registration). The details on how this is done should be left to stage 3. NITZ command need not be acknowledged but it is expected that the other parameters are acknowledged.
Proposal 4: UE determines whether to send an ACK to the UE Configuration Update Command based on the information included by the AMF in the UE Configuration Update Command
· For the update of parameters in the UE, the following table lists possible parameters and UE behaviour.
Table 1. UE information/parameters handled by NW

	Information
	Re-registration required
	Ack required
	Description

	5G GUTI, TA List
	No
	Yes
	No other NW impact

	Allowed NSSAI information (not requiring re-registration)
	No
	Yes (explicit or implicit via UE triggered re-registration, e.g. if UE re-registers, no need for ACK)
	No other NW impact, but the change of NSSAI information my trigger UE Registration update.

	Allowed NSSAI information (requiring re-registration) PLUS indication of re-registration
	Yes
	Yes (explicit or implicit via UE triggered re-registration, e.g. if UE re-registers, no need for ACK)
	No other NW impact.

	Mobility Restriction
	?
	Yes
	FFS: is re-registration required?

	MICO handling
	Yes
	Yes (explicit or implicit via UE triggered re-registration, e.g. if UE re-registers, no need for ACK)
	To deactivate MICO, NW should trigger Registration update procedure using explicit indication with this procedure.

	NITZ (Network Identity and Time Zone) information
	No
	No
	No impact to other NW


Based on analysis in Table 1, it is proposed to use this UE configuration update procedure to deliver/update as below.
1) With Acknowledgement
Temporary UE Id, Tracking Area List and also Slice information are generated/determined by AMF and can be delivered using UE configuration update procedure without any other NFs impact. This information/parameters require UE acknowledgment.
- 5G-GUTI, TAI List

- NSSAI information

- Mobility Restriction information

- Registration Update Triggering Indicator (RUTI)

- UE policy information by PCF via AMF
Mobility Restriction (i.e. Allowed/Non-allowed TA(s) info) is generated by AMF and can be delivered using UE configuration update procedure. If this procedure is triggered when the UE is in CM-CONNECTED, the AMF may additionally provide Handover Restriction List.

The 5GC shall be able to provide policy information (Access network discovery & selection policy & URSP) from the PCF to the UE via AMF. This UE policy information is transparent by the AMF. This UE policy information can be delivered using UE configuration update procedure including as "Policy message container". For this Policy information delivery, UE acknowledgement is required.
2) Without Acknowledgement:
Network Identity and Time Zone is also delivered using this procedure but no UE acknowledgement is required.
2. Proposed text to TS 23.502
START OF CHANGES
4.2.4
UE Configuration Update 
4.2.4.1
General

This procedure is used when AMF wants to change NAS parameters in the UE that do not require negotiation between the UE and the network.

This procedure is also used to trigger UE Registration Update procedure to modify parameters that require negotiation (e.g. MICO mode) or to request the UE to perform Registration Update procedure (e.g. for changes to Allowed NSSAI that require re-registration). 
If the AMF wants to update NAS parameters in the UE which require UE acknowledgement, then the AMF provides an indication to the UE of whether the UE shall acknowledge the command or not. The AMF should not request acknowledgement of the NITZ command. The AMF shall request acknowledgement for NSSAI information (e.g. Allowed NSSAI), 5G GUTI, TA List, and Mobility Restrictions. 



4.2.4.2
UE Configuration Update procedure 
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Figure 4.2.4.2-1 UE Configuration Update procedure 
0. AMF determines the necessity of UE configuration change due to various reasons (e.g. UE mobility change, NW policy, UE subscription change) or that the UE needs to perform a Registration Procedure. If a UE is in CM-IDLE, the AMF triggers Network triggered Service Request (in clause 4.2.3.4).
The AMF may include Handover Restriction List in N2 message that delivers UE Configuration Update command to the UE if the service area restriction for the UE is updated.
1.
The AMF sends UE Configuration Update command containing UE parameter (5G-GUTI, TAI List, Mobility Restrictions, Allow NSSAI information (e.g. Allowed NSSAI), NITZ (Network Identity and Time Zone), UE Configuration Update cause) to UE. 
The AMF includes only one or more of 5G-GUTI, TAI List, Allowed NSSAI or Mobility Restrictions parameters if the AMF wants to update these NAS parameters without triggering UE re-registration. 
The AMF includes in the UE Configuration Update Command also a UE Configuration Update cause indicating whether the UE shall acknowledge the command or, in case the command is sent to trigger re-registration, containing Registration Update Request parameter, which indicates the cause for the re-registration and related information on UE behaviour (e.g. wait for CM-IDLE to perform re-registration).
2.
If the UE Configuration Update cause requires acknowledgement of the UE Configuration Update Command, then the UE shall send a UE Configuration Update complete message to the AMF. The AMF should request acknowledgement for all UE Configuration Updates, except for NITZ.
NOTE:
Receiving UE Configuration Update command without a cause indicating the need to perform re-registration can still trigger Registration update procedure by the UE for other reasons.







END OF CHANGES
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