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1. Introduction

The CR intends to align with SA2 requirement. 

2. Reason for Change

SA2 made several clarification on the usage of generic UE Configuration Update procedure. 

In TS23.501(S2-176702),
------------

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

The set of Network Slices for a UE can be changed at any time while the UE is registered with a network, and may be initiated by the network, or the UE under certain conditions as described below.
NOTE:
In this release of the specification it is assumed that the registration area allocated by the AMF to the UE shall have homogeneous support for network slices.
The network, based on local policies, subscription changes and/or UE mobility, operational reasons (e.g. a Network Slice instance is no longer available), may change the set of Network Slice(s) to which the UE is registered and provides the UE new Allowed NSSAI. The network may perform such 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 Relocation 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 to perform a registration procedure after the UE enter 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 SUPI and new Allowed NSSAI in the registration in this case.
When a Network Slice used for a one or multiple PDU Sessions becomes no longer available for a UE, in addition to sending the new Allowed NSSAI to the UE, the following applies:
-
In the network, if the Network Slice becomes no longer available under the same AMF (e.g. due to UE subscription change), the AMF indicates to the SMF(s) corresponding to the relevant S-NSSAI to autonomously release the UE's SM context
-
In the network, if the Network Slice becomes no longer available with AMF relocation (e.g. due to Registration Area change), the new AMF indicates to the old AMF that the PDU Session(s) associated with the relevant S-NSSAI shall be released. The old AMF informs the corresponding SMF(s) to autonomously release the UE's SM context.
-
In the UE, the PDU session(s) context is implicitly released after receiving the Allowed NSSAI in the Registration Accept message.
The UE uses UE Configuration (e.g. NSSP) to determine whether ongoing traffic can be routed over existing PDU sessions belonging to other Network Slices or establish new PDU session(s) associated with same/other Network Slice.

In order to change the set of S-NSSAIs being used, the UE shall initiate a Registration procedure as specified in clause 5.15.5.2.1.1.

Change of set of S-NSSAIs to which the UE is registered (whether UE or Network initiated) may lead to AMF change subject to operator policy, as described in clause 5.15.5.2.1.

Editor's note:
The condition under which the UE is able to request the change of the Network Slices, and what it is able to request, are FFS.

------------

In TS23.502(S2-176675),
------------

4.2.4
UE Configuration Update

4.2.4.1
General

This procedure is used when AMF wants to change the UE configuration. The procedure applies only to information in the UE that does 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, TAI 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, Allowed NSSAI, NITZ, Mobility Restrictions, LADN Information, Allowed NSSAI, NITZ, UE Configuration Update cause) to UE. 


The AMF includes only one or more of 5G-GUTI, TAI List, Allowed NSSAI, NITZ (Network Identity and Time Zone),Mobility Restrictions parameters or  LADN Information 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.
------------

The main take away is that now generic UE Configuration Update procedure can be used for the indication to the UE to initiate the re-registration. 

More specifically, clarification that SA2 made is to enable generic UE configuration update procedure include the cause of the message to indicate the subsequent UE behavior upon reception of the message i.e., 

· whether or not UE shall perform re-registration; and 
· whether or not UE shall acknowledge the message.  

On the part of re-registration requirement, according to S2-176675 and S2-176702, the events that UE initiate the re-registration are;

· when the NW indicates the UE to initiate the re-registration e.g., MICO handling and change of allowed NSSAI making current AMF not responsible/unable to serve the UE; and
· when the NW does NOT indicate the UE to initiate the re-registration, but the UE determines that the UE wants to initiate re-registration e.g., the UE wants to use different S-NSSAI contained in newly received allowed NSSAI which is in the Configured NSSAI but was not requested previously.
The command message, when sending the indication to the UE for re-registration request, also includes the related information on UE behavior i.e., immediate re-registration or not (wait of NAS signaling release). 

In the case of that NW indicates the re-registration request to the UE, it is mandatory for the UE to initiate re-registration. In the case of that NW does not indicate the re-registration request to the UE, it is up to the UE whether or not the UE initiates the re-registration. 

On the part of acknowledgement requirement, according to S2-176675 and S2-176702, the event that UE acknowledges the command message is when the NW indicates the UE that acknowledgement is required. 
SA2 investigated the requirement of explicit and implicit acknowledgement. Explicit acknowledgement is that UE explicitly acknowledges the command message by responding CONFIGURATION UPDATE COMPLETE. Implicit acknowledgement is that UE implicitly acknowledges the command message by sending re-registration request to the NW. 
In conclusion, SA2 defined this (explicit or implicit ack) UE behavior requirement per UE configuration data e.g., NITZ command need not be acknowledged. This acknowledgement do's and don'ts requirement per UE configuration data in TS23.501 subclause 4.2.4.1 (S2-176675) is applied to network. Thus, UE behavior differentiation i.e., whether UE chooses the explicit acknowledgement or implicit acknowledgement depends on indication from NW. Whenever there is an indication from NW for acknowledgement request, it is always considered as explicit acknowledgement request and UE shall respond with CONFIGURATION UPDATE COMPLETE. 

The acknowledgement requirement is already implemented in TR24.890 as follows and don’t see much of impact with new SA2 requirement. 
------------

8.5.1.2.2
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. If an acknowledgement from the UE is requested, the AMF shall indicate acknowledgement requested in the Acknowledgement requested flag IE in the UE CONFIGURATION message and shall start timer Tx.
[…]
8.7.11
Acknowledgement requested flag

The purpose of the acknowledgement requested flag information element is to indicate to the receiver whether the sender expects an acknowledgement message or not.

The acknowledgement requested flag information element is coded as shown in figure 8.7.11.1 and table 8.7.11.1.

The acknowledgement requested flag is a type 1 information element.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Acknowledgement requested flag IEI
	0

Spare
	0

Spare
	0

Spare
	ACK
	octet 1


Figure 8.7.11.1: Acknowledgement requested flag

Table 8.7.11.1: Acknowledgement requested flag

	Acknowledgement (ACK) value (octet 1, bit 1)

	

	Bits

	1
	

	0
	acknowledgement not requested

	1
	acknowledgement requested

	


------------

With above analysis, 

Proposal 1: add a registration requested to the message and merge with acknowledgement requested into one information element with another associated information on UE behavior i.e., immediate re-registration or not (wait of NAS signaling release).
Proposal 2: define corresponding UE behavior upon reception of the indication. 

In regard to updating UE configuration data, SA2 made it clear that UE Configuration Update procedure is only used for updating parameter and shall not impact the value/behavior which are derived from a negotiation between the UE and NW e.g., MICO mode status. With this in mind, the new requirement in regard to updating UE configuration data, new allowed NSSAI can now be updated by using the generic UE Configuration Update procedure.

Proposal 3: add a new allowed NSSAI as parameters to be supported by the generic UE configuration update procedure.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 v1.0.3.
* * * next Change * * * *

8.5.1.2.1
General

The purpose of this procedure is to allow the AMF to update UE configuration. The procedure may be initiated by the network and can only be used when the UE has an established 5GMM context, and the UE is in 5GMM-CONNECTED mode. The AMF may require a confirmation response in order to ensure that the parameter has been updated by the UE.

The following parameters are supported by the generic UE configuration update procedure:

a)
5G-GUTI;

b)
TAI list;

c)
Mobility restrictions; 
d)
Network Identity and Time Zone information (Full name for network, Short name for network, Local time zone, Universal time and local time zone, Network daylight saving time); and

x)
Allowed NSSAI.
Editor's note:
It is FFS which configuration parameters are updated by this procedure (e.g. UE NSSAI information, and policy information).

Editor's note:
It is FFS whether the case when configuration provided by a different NF than the AMF is covered by this or a different NAS procedure (e.g. UE route selection policies (URSP) provided by PCF).
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Figure 8.5.1.2.1.1: Generic UE configuration update procedure

* * * next Change * * * *

8.5.1.2.2
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. 
If an acknowledgement from the UE is requested, the AMF shall set Acknowledgement value to "acknowledgement requested" in the Configuration update cause IE in the CONFIGURATION UPDATE COMMAND message and shall start timer Tx.
If a registration from the UE is requested, the AMF shall set Registration requested value to "registration requested" in the Configuration update cause IE in the CONFIGURATION UPDATE COMMAND message. 
If the Configuration update cause IE indicates "registration requested" in the Registration requested value and "immediate registration is required" in the Immediate registration value, and: 
-
if the Acknowledgement value in the Configuration update cause IE indicates "acknowledgement requested", the AMF shall release the NAS signalling connection after receiving the CONFIGURATION UPDATE COMPLETE message from the UE; and
-
if the Acknowledgement value in the Configuration update cause IE indicates "acknowledgement not requested", the AMF shall release the NAS signalling connection immediately.
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 * * * *

8.5.1.2.3
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 cause IE in the CONFIGURATION UPDATE COMMAND message and all information elements included are successfully accepted by the UE, the UE shall send a CONFIGURATION UPDATE COMPLETE message. 
If "registration requested" and "immediate registration is required" are indicated in the Configuration update cause IE in the CONFIGURATION UPDATE COMMAND message and:

-
if the Acknowledgement value in the Configuration update cause IE indicates "acknowledgement requested", the UE shall send CONFIGURATION UPDATE COMPLETE message and send a REGISTRATION REQUEST message as specified in subclause 8.2.4; and
-
if the Acknowledgement value in the Configuration update cause IE indicates "acknowledgement not requested", the UE shall send a REGISTRATION REQUEST message immediately as specified in subclause 8.2.4. 
If "registration requested" and "immediate registration is not required" are indicated in the Configuration update cause flag IE in the CONFIGURATION UPDATE COMMAND message and:

-
if the Acknowledgement value in the Configuration update cause IE indicates "acknowledgement requested", the UE shall send CONFIGURATION UPDATE COMPLETE message. Furthermore, the UE shall, after the release of existing NAS signalling connection, send a REGISTRATION REQUEST message as specified in subclause 8.2.3; and

-
if the Acknowledgement value in the Configuration update cause IE indicates "acknowledgement not requested", the UE shall, after the release of existing NAS signalling connection, send a REGISTRATION REQUEST message as specified in subclause 8.2.3.

If the UE receives a new allowed NSSAI in the Allowed NSSAI IE, the UE shall store the allowed NSSAI as specified in subclause 13.2.2.
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 Mobility restrictions IE in the CONFIGURATION UPDATE COMMAND message, the UE shall consider the new mobility restrictions as valid and the old mobility restrictions as invalid; otherwise, the UE shall consider the old mobility restrictions as valid.
Editor's note:
Further details on handling of specific IEs are FFS.

* * * next Change * * * *

8.5.1.2.4
Generic UE configuration update completion by the network

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

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 Mobility restrictions IE was included in the CONFIGURATION UPDATE COMMAND message, the AMF shall consider the new mobility restrictions as valid and the old mobility restrictions 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.

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

* * * next Change * * * *

8.5.2.2.3.2
Mobility and periodic registration update initiation

The UE in state 5GMM-REGISTERED shall initiate the mobility and periodic registration updating procedure by sending a REGISTRATION REQUEST message to the AMF,

a)
when the UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the AMF; 
b)
when the periodic registration updating timer Te expires; or
c)
when the UE receives the CONFIGURATION UPDATE COMMAND message indicating "registration requested" in the Configuration update cause IE.
Editor's note:
Further cases for initiation of mobility and periodic registration update are FFS.

After sending the REGISTRATION REQUEST message to the AMF the UE shall start timer Ta. If timer Tb is currently running, the UE shall stop timer Tb. If timer Tc is currently running, the UE shall stop timer Tc.

If the UE is initiating the mobility registration update procedure, the UE may include the uplink data status IE to indicate which PDU session(s) have pending user data to be sent.
When the registration procedure is initiated in 5GMM-IDLE mode, the UE may include a PDU session status IE in the REGISTRATION REQUEST message, indicating which PDU session contexts are active in the UE.
If the UE performs mobility from S1 mode to N1 mode, the UE shall indicate "mobility registration update" in the 5GS registration type IE. The UE shall include the 5G-GUTI IE mapped from 4G-GUTI in the REGISTRATION REQUEST message.

Editor’s note:
Mapping between 4G-GUTI and 5G-GUTI is FFS and will be based on the SA2 outcome.
If the UE supports network slicing, the UE shall include the requested NSSAI containing the S-NSSAIs corresponding to the slices to which the UE wishes to register in the REGISTRATION REQUEST. The requested NSSAI shall be either:

-
the configured NSSAI for the current PLMN, or a subset thereof as described below, if the UE has no allowed NSSAI for the current PLMN; or

-
the allowed NSSAI for the current PLMN, or a subset thereof as described below, if the UE has an allowed NSSAI for the current PLMN; or

-
the allowed NSSAI for the current PLMN, or a subset thereof as described below, plus one or more S-NSSAIs from the configured NSSAI for which no corresponding S-NSSAI is present in the allowed NSSAI and that were not previously rejected with "S-NSSAI not available in this PLMN" or "S-NSSAI not available in this registration area"(see subclause 8.5.2.2.2.4 and subclause 8.5.2.2.3.4) by the network for the present registration area.

The subset of configured NSSAI provided in the requested NSSAI consists of one or more S-NSSAIs in the configured NSSAI applicable to this PLMN, if: 
-
the S-NSSAI was not previously rejected with "S-NSSAI not available in this PLMN" (see subclause 8.5.2.2.2.4 and subclause 8.5.2.2.3.4) by the network for the present registration area; or 
-
the S-NSSAI was not previously added by the UE in a requested NSSAI.

The subset of allowed NSSAI provided in the requested NSSAI consists of one or more S-NSSAIs in the allowed NSSAI for this PLMN.
NOTE 1:
How the UE selects the subset of configured NSSAI or allowed NSSAI to be provided in the requested NSSAI is implementation.

NOTE 2:
The number of S-NSSAI(s) included in the requested NSSAI cannot exceed eight.
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Figure 8.5.2.2.3.2.1: Registration procedure for mobility and periodic registration update
* * * next Change * * * *

8.6.19
Configuration update command
8.6.19.1
Message definition
The CONFIGURATION UPDATE COMMAND message is sent by the network to the UE.

Message type:
CONFIGURATION UPDATE COMMAND
Significance:

dual

Direction:


network to UE

Table 8.6.19.1.1: CONFIGURATION UPDATE COMMAND message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
6.6.6.2
	M
	V
	1

	
	Security header type
	Security header type

6.6.6.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

6.6.6.5
	M
	V
	½

	
	Configuration update command message type
	Message type

6.6.6.7
	M
	V
	1

	
	
	

	
	
	

	
	Configuration update cause 
	Configuration update cause
8.x1.y9
	M
	V
	1

	
	Spare half octet
	Spare half octet

6.6.6.4
	M
	V
	1/2

	
	5G-GUTI
	5GS mobile identity

8.x1.y2
	O
	TLV
	TBD

	
	TAI list
	Tracking area identity list

8.x1.y3
	O
	TLV
	8-98

	
	Allowed NSSAI
	Allowed NSSAI

TBD
	O
	TLV
	TBD

	
	Mobility restrictions
	Mobility restrictions

8.x1.y4
	O
	TLV
	TBD

	
	Full name for network
	Network name

8.x1.y5
	O
	TLV
	3-n

	
	Short name for network
	Network name

8.x1.y5
	O
	TLV
	3-n

	
	Local time zone
	Time zone

8.x1.y6
	O
	TV
	2

	
	Universal time and local time zone
	Time zone and time

8.x1.y7
	O
	TV
	8

	
	Network daylight saving time
	Daylight saving time

8.x1.y8
	O
	TLV
	3


Editor's note:
 The further contents of the CONFIGURATION UPDATE COMMAND message is FFS.
* * * next Change * * * *

8.7.11
Configuration update cause
The purpose of the Configuration update cause information element is to indicate the additional information associated with the generic UE configuration update procedure.
The Configuration update cause information element is coded as shown in figure 8.7.11.1 and table 8.7.11.1.

The Configuration update cause is a type 1 information element.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Configuration update cause IEI
	0

Spare
	
IRD
	
RED
	ACK
	octet 1


Figure 8.7.11.1: Configuration update cause
Table 8.7.11.1: Configuration update cause
	Acknowledgement (ACK) value (octet 1, bit 1)

	

	Bits

	1
	

	0
	acknowledgement not requested

	1
	acknowledgement requested

	
	

	Registration requested (RED) value (octet 1, bit 2)

	
	

	Bits

	1
	

	0
	registration not requested

	1
	registration requested

	
	

	Immediate registration (IRD) value (octet 1, bit 3)

	
	

	Bits

	1
	

	0
	immediate registration is not required

	1
	immediate registration is required

	


* * * next Change * * * *

8.7.x
allowed NSSAI
Editor's note:
 The definition of allowed NSSAI IE is FFS.
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