

	
3GPP TSG-SA2 Meeting #156e	S2-2307324
 Electronic Meetring, April 17th - April 21st, 2023				(revision of S2-2306052)
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	23.501
	CR
	4553
	rev
	2
	Current version:
	18.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	X



	

	Title:	
	Creating an RA when a Slice is Partially Supported in the RA

	
	

	Source to WG:
	InterDigital Inc., [Ericsson], [Samsung]

	Source to TSG:
	SA2

	
	

	Work item code:
	eNS_Ph3
	
	Date:
	04-07-23

	
	
	
	
	

	Category:
	C
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	The current logic for Partial Network Slice support in a Registration Area says that when the S-NSSAI is supported in the TA, it is not clear whether the network have the option of rejecting the S-NSSAI or rejecting the S-NSSAI partially in the RA. For example, the AMF might not want to allow the S-NSSAI with another slice that was in the Allowed NSSAI. The AMF should always have the option of rejecting a slice. There is a related editor’s note that says:

Editor's note:	It is FFS whether further conditions or criteria can be specified how the AMF determines whether to include an S-NSSAI in the Allowed NSSAI, Partially Allowed NSSAI or reject the S-NSSAI partially in the RA (e.g. in case of on demand S-NSSAI).
If the slice deregistration inactivity timer is configured for one S-NSSAI and if requested by the UE from a TA where this S-NSSAI is not supported then it will be waste if AMF put this S-NSSAI in Partially Allowed list because until unless UE does not go the TA where the S-NSSAI is supported it can’t trigger the PDU. After the timer expiry again the S-NSSAI will be removed. Hence it is proposed that AMF should put into rejected partially in RA.
Also specification mentioned that UP resources will be deactivated when UE moves from one TA where the S-NSSAI was supported to one TA where S-NSSAI is not supported. The Control Plane CIoT 5GS Optimisation is used to exchange user data between the UE and the SMF as payload of a NAS message in both uplink and downlink directions. Hence it is proposed that UE should not send user data as payload of NAS message as well.
Rev.2
Include:
(1) Overlapping text that addresses NSSAA for both S-NSSAI(s) requested from TA where the S-NSSAI is supported and not supported, and
(2) Text to describe logic at both AMF and UE, when an S-NSSAI is rejected from a TA where the S-NSSAI is supported


	
	

	Summary of change:
	1) Added that when a slice is requested by the UE from a TA where the S-NSSAI is supported, the AMF has the option of including the S-NSSAI in neither the Partially Allowed NSSAI nor the Allowed NSSAI. 

Added that the AMF has the option to reject the S-NSSAI in the whole RA.
2) It is proposed for AMF to send S-NSSAI in rejected partially in RA when the slice deregistration inactivity timer is configured for the S-NSSAI
3) It is proposed that UE shall not send user data as payload of NAS message when present in a TA where S-NSSAI is not supported

	
	

	Consequences if not approved:
	The AMF would not have the option of rejecting a slice or rejecting the slice partially and feature won’t be complete.
Handling of NSSAA when a S-NSSAI is partially supported in the RA would be unclear
Handling of rejected registrations to S-NSSAI(s) that is supported in a TA would be unclear 
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[bookmark: _Toc131516674]5.15.17	Partial Network Slice support in a Registration Area
A Network Slice may be supported in one or more TAs in a PLMN/SNPN. The Partial Network Slice support in a Registration Area for a UE includes configuring the UE with a Partially Allowed NSSAI and/or S-NSSAI(s) rejected partially in the RA.
When creating a Registration Area for UEs registering over the 3GPP access and supporting the Partial Network Slice support in a Registration Area, the AMF may consider the trade-off between signalling for paging in TAs where the S-NSSAI is not supported versus the signalling for Mobility Registration Updates to register with the S-NSSAI in the TA(s) where the S-NSSAI is supported, so that the AMF may create a Registration Area including the TA(s) where a requested S-NSSAI is not supported. For supporting UEs, whether the AMF uses the Partially Allowed NSSAI or rejects the S-NSSAIs partially in the RA, or whether the AMF rejects the S-NSSAI for the current RA, is a per S-NSSAI decision which is based on AMF local policy. If supported and allowed by local policy, the Partially Allowed NSSAI and S-NSSAIs rejected partially in the RA may be applied simultaneously for one UE for different S-NSSAIs.
For such S-NSSAI:
-	If requested by the UE from a TA where the S-NSSAI is not supported,
-	then the S-NSSAI is included either in the Partially Allowed NSSAI or the AMF rejects the S-NSSAI partially in the RA; or
-	if the S-NSSAI is subject to NSAC for maximum number of UEs, then the AMF should send this S-NSSAI as rejected partially in the RA, in the Registration Accept message;.
-	If the S-NSSAI is subject to NSSAA and successful NSSAA status for the S-NSSAI is not present in the AMF, then the AMF either sends this S-NSSAI as rejected partially in the RA in the Registration Accept message, or the AMF starts executing NSSAA and includes the S-NSSAI in the Pending NSSAI in the Registration Accept message. If the S-NSSAI is subject to NSSAA and successful NSSAA status for the S-NSSAI is present, then the AMF may include the S-NSSAI either in the Partially Allowed NSSAI or the AMF rejects the S-NSSAI partially in the RA.
NOTE:	In roaming case the NSSAA requirement is based on the mapped S-NSSAI of the HPLMN.
-	if the slice deregistration inactivity timer is configured for the S-NSSAI (see clause 5.15.15.3), then AMF should send this S-NSSAI as rejected partially in the RA.
[bookmark: _Hlk131715212]-	If requested by the UE from a TA where the S-NSSAI is supported,
-	the S-NSSAI is included in the Partially Allowed NSSAI; or
-	if the S-NSSAI is subjected to NSAC for maximum number of UEs, then the AMF should restricts the RA so that the S-NSSAI is supported in all the TAs of the RA and includes the S-NSSAI in the Allowed NSSAI.
-	If the S-NSSAI is subject to NSSAA, then the AMF starts executing NSSAA and sends this S-NSSAI in the Pending NSSAI in the Registration Accept message, unless successful NSSAA status is present in the AMF for this S-NSSAI (in which case it can be sent in the Partially Allowed NSSAI). 
NOTE:	In roaming case the NSSAA requirement is based on the mapped S-NSSAI of the HPLMN.
-	if the S-NSSAI is included in neither the Partially Allowed NSSAI nor the Allowed NSSAI, the AMF may reject the S-NSSAI with validity and rejection and provide a back-off timer when the S-NSSAI is rejected from a TA where the S-NSSAI is supported, as described in clause 5.15.4.1.1.
Editor's note:	It is FFS whether further conditions or criteria can be specified how the AMF determines whether to include an S-NSSAI in the Allowed NSSAI, Partially Allowed NSSAI or reject the S-NSSAI partially in the RA (e.g. in case of on demand S-NSSAI).
Editor’s Note: It is FFS how to address when the S-NSSAI is included in neither the Partially Allowed NSSAI nor the Allowed NSSAI, and the AMF may reject the S-NSSAI partially in the RA, or it may reject the S-NSSAI for the RA, and what mechanisms can be used to enable the UE to register to S-NSSAI that has been partially rejected in a TA where the S-NSSAI is supported, e.g., in order to account for situations where the UE does not move out of the TA for a long period of time.
Whether the AMF for supporting UEs uses the Partially Allowed NSSAI or rejects the S-NSSAIs partially in the RA is a per S-NSSAI decision which is based on AMF local policy. If supported and allowed by local policy, the Partially Allowed NSSAI and S-NSSAIs rejected partially in the RA may be applied simultaneously for one UE for different S-NSSAIs.
While the S-NSSAIs of the Allowed NSSAI are supported in all the TAs of the Registration Area, the S-NSSAIs of the Partially Allowed NSSAI are supported only in the TAs corresponding to the list of TAs (which are subset of the list of TAIs forming the Registration Area) associated with the S-NSSAI.
If the UE supports Partial Network Slice support in a Registration Area, the AMF may create a Registration Area for the UE considering the support of the S-NSSAIs of the Requested NSSAI in the current TA and in the neighbouring TAs and provides to the UE in the Registration Accept message or in the UE Configuration Update Command message the Partially Allowed NSSAI or the S-NSSAIs rejected partially in the RA as follows:
-	If one or more of the requested S-NSSAI(s) are supported in a subset of the TAs of the (potential) Registration Area, the AMF may include such S-NSSAI(s) in the Partially Allowed NSSAI and corresponding mapping information of the S-NSSAI(s) of the Partially Allowed NSSAI to the HPLMN S-NSSAI(s). For each S-NSSAI of the Partially Allowed NSSAI the AMF provides a list of TAs where the S-NSSAI is supported. The UE is considered registered with the S-NSSAI in the whole Registration area. The AMF also provides the Partially Allowed NSSAI (without indication of the TA list where the partially allowed S-NSSAIs are supported) to the NG-RAN together with the UE's context.
-	Alternatively, the AMF may reject the S-NSSAI(s) with reject cause indicating "partially in the RA". For each S-NSSAI of the S-NSSAIs rejected partially in the RA the AMF provides a list of TAs for which the S-NSSAI is supported or not supported.
NOTE:	If the UE requests an S-NSSAI in a cell of a TA where the NS-AoS of the S-NSSAI does not match deployed Tracking Areas (see clause 5.15.18), the AMF includes the S-NSSAI in the Allowed NSSAI or Partially Allowed NSSAI.
When the UE stores Partially Allowed NSSAI the following applies:
-	the UE is considered registered with an S-NSSAI of the Partially Allowed NSSAI in the whole Registration area. The UE does not trigger registration when moving between the TAs of support and non-support for the S-NSSAI within the RA.
-	The UE is allowed to initiate PDU Session establishment for the S-NSSAI only when the UE is in a TA where the S-NSSAI is supported.
-	When the UE has already established a PDU Session with an S-NSSAI part of the Partially Allowed NSSAI, the UE is allowed to activate the User Plane Resources of the PDU Session only when the UE is in a TA part of the list of TAs associated with each S-NSSAI.
-	When the User Plane Resources are activated for a PDU Session toof an S-NSSAI part of the Partially Allowed NSSAI and the UE moves to a TA which is not part of the list of TAs associated with the S-NSSAI, the User Plane Resources for the PDU Session shall be deactivated, but the PDU Session context in UE and SMF is not released. The User Plane Resources for the PDU Session shall not be activated as long as the UE is located in a TA which is not part of the list of TAs associated with the S-NSSAI of the Partially Allowed NSSAI. The UE and SMF shall not exchange user data as payload of a NAS message in both uplink and downlink directions.
When the UE stores a S-NSSAI rejected partially in the RA with the associated list of TAs, the UE is allowed to initiate a Mobility Registration Update procedure to request registration with the S-NSSAI only when the UE is in a TA supporting this S-NSSAI.
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[bookmark: _Toc20149913][bookmark: _Toc27846712][bookmark: _Toc36187843][bookmark: _Toc45183747][bookmark: _Toc47342589][bookmark: _Toc51769290][bookmark: _Toc131516628]5.15.4.1.1	UE Network Slice configuration
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.
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.
The Configured NSSAI of a PLMN may include S-NSSAIs that have standard values or PLMN-specific values.
The Configured NSSAI for the Serving PLMN includes the S-NSSAI values which can be used in the Serving PLMN and may be associated with mapping of each S-NSSAI of the Configured NSSAI to one or more corresponding HPLMN S-NSSAI values. In the non-roaming case, the network shall not provide any mapped S-NSSAI to the UE with the Configured NSSAI. In the roaming case, the AMF shall provide to the UE the mapping of each S-NSSAI of the Configured NSSAI for the Serving PLMN to the corresponding S-NSSAI values of the HPLMN when providing NSSAI information, as described in TS 24.501 [47].
A UE subscription may contain Network Slice Simultaneous Registration Group (NSSRG) information. If so, the UE configuration is performed as described in clause 5.15.12.2.
The UE may be pre-configured with the Default Configured NSSAI. The UE may be provisioned/updated with the Default Configured NSSAI, determined by the UDM in the HPLMN, using the UE Parameters Update via UDM Control Plane procedure defined in clause 4.20 of TS 23.502 [3]. Each S-NSSAI in the Default Configured NSSAI may have a corresponding S-NSSAI as part of the Subscribed S-NSSAI(s). Consequently, if the Subscribed S-NSSAI(s) which are also present in the Default Configured NSSAI are updated the UDM should update the Default Configured NSSAI in the UE.
In the HPLMN, the S-NSSAIs in the Configured NSSAI provided as described in clause 5.15.4.2, 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. 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 Partially 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 or Partially Allowed NSSAI, the AMF shall provide the UE with the new Allowed NSSAI or Partially 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. If the UE is in a CM-IDLE state, the AMF may trigger Network Triggered Service Request or wait until the UE is in a CM-CONNECTED state as described in clause 4.2.4.2, TS 23.502 [3].
When providing a Requested NSSAI to the network upon registration, the UE in a given PLMN only includes and uses S-NSSAIs applying to this PLMN. The mapping of S-NSSAIs of the Requested NSSAI to HPLMN S-NSSAIs may also be provided (see clause 5.15.4.1.2 for when this is needed). The S-NSSAIs in the Requested NSSAI are part of the Configured and/or Allowed NSSAIs applicable for this PLMN, when they are available. If the UE has received NSSRG information together with the Configured NSSAI, it only includes in the Requested NSSAI S-NSSAIs that all share a common NSSRG. If the UE has stored Pending NSSAI and the UE is still interested in the Pending NSSAI then all the S-NSSAIs in the Requested NSSAI and the Pending S-NSSAI shall share a common NSSRG. If no Configured NSSAI and Allowed NSSAI for the PLMN are available, the S-NSSAIs in the Requested NSSAI correspond to the Default Configured NSSAI, if configured in the UE. Upon successful completion of a UE's Registration procedure over an Access Type, the UE obtains from the AMF an Allowed NSSAI or Partially Allowed NSSAI for this Access Type, which includes one or more S-NSSAIs and, if needed (see clause 5.15.4.1.2 for when this is needed), their mapping to the HPLMN S-NSSAIs. These S-NSSAIs are valid for the current Registration Area and Access Type provided by the AMF the UE has registered with and can be used simultaneously by the UE (up to the maximum number of simultaneous Network Slice instances or PDU Sessions).
The UE might also obtain from the AMF, one or more rejected S-NSSAIs with cause and validity of rejection, and a back-off timer when the S-NSSAI is rejected from a TA where the S-NSSAI is supported from the AMF. An S-NSSAI may be rejected:
-	for the entire PLMN;
-	for the current Registration Area; or
-	partially in the current Registration Area. Such S-NSSAI rejected partially in the current Registration area is associated with a list of TAs where the S-NSSAI is supported.
While the UE remains RM-REGISTERED in the PLMN and regardless of the Access Type, the UE shall not re-attempt to register to an S-NSSAI rejected for the entire PLMN until this rejected S-NSSAI is deleted as specified below.
[bookmark: rejected_partially_in_RA_condition]While the UE remains RM-REGISTERED in the PLMN, the UE shall not re-attempt to register to an S-NSSAI rejected in the current Registration Area until it moves out of the current Registration Area.
While the UE remains RM-REGISTERED in the PLMN, the UE shall not re-attempt to register to an S-NSSAI rejected partially in the RA until the UE moves into a TA which is in the list of TAs where the S-NSSAI is supported, or until a back-off timer expires and the current TA is included in the list of TAs where the S-NSSAI is supported..
NOTE 2:	The details and more cases of S-NSSAI rejection are described in TS 24.501 [47].
[bookmark: _Hlk132727265]S-NSSAIs that the UE provides in the Requested NSSAI which are neither in the Allowed NSSAI nor in the Partially Allowed NSSAI, nor provided as a rejected S-NSSAI, shall, by the UE, not be regarded as rejected, i.e. the UE may request to register these S-NSSAIs again next time the UE sends a Requested NSSAI.
The UE stores (S-)NSSAIs as follows:
-	When provisioned with a Configured NSSAI for a PLMN and/or a mapping of Configured NSSAI to HPLMN S-NSSAIs and possibly NSSRG information for each S-NSSAI in the Configured NSSAI (if applicable and supported by the UE), or when requested to remove the configuration due to network slicing subscription change, the UE shall:
-	replace any stored (old) Configured NSSAI for this PLMN with the new Configured NSSAI for this PLMN (if applicable); and
-	delete any stored associated mapping of this old Configured NSSAI for this PLMN to HPLMN S-NSSAIs and, if present and applicable, store the mapping of Configured NSSAI to HPLMN S-NSSAIs; and
-	delete any stored associated NSSRG information for each S-NSSAI of the Configured NSSAI and, if present, store the associated NSSRG information for each S-NSSAI of the Configured NSSAI; and
-	delete any stored rejected S-NSSAI for this PLMN;
-	keep the received Configured NSSAI for a PLMN (if applicable) and associated mapping to HPLMN S-NSSAIs (if applicable) and associated NSSRG information for each S-NSSAI of the Configured NSSAI (if applicable and supported by the UE) stored in the UE, even when registering in another PLMN, until a new Configured NSSAI for this PLMN and/or associated mapping are provisioned in the UE, or until the network slicing subscription changes, as described in clause 5.15.4.2. The number of Configured NSSAIs and associated mapping to be kept stored in the UE for PLMNs other than the HPLMN is up to UE implementation. A UE shall at least be capable of storing a Configured NSSAI for the serving PLMN including any necessary mapping of the Configured NSSAI for the Serving PLMN to HPLMN S-NSSAIs and the Default Configured NSSAI.
-	The Allowed NSSAI received in a Registration Accept message or a UE Configuration Update Command applies to a PLMN when at least a TAI of this PLMN is included in the RA/TAI list included in this Registration Accept message or UE Configuration Update Command. If the UE Configuration Update Command contains an Allowed NSSAI but not a TAI List, then the last received RA/TAI list applies for the decision on which PLMN(s) the Allowed NSSAI is applicable. If received, the Allowed NSSAI for a PLMN and Access Type and any associated mapping of this Allowed NSSAI to HPLMN S-NSSAIs shall be stored in the UE. The UE should store this Allowed NSSAI and any associated mapping of this Allowed NSSAI to HPLMN S-NSSAIs also when the UE is turned off, or until the network slicing subscription changes, as described in clause 5.15.4.2:
NOTE 3:	Whether the UE stores the Allowed NSSAI and any associated mapping of the Allowed NSSAI to HPLMN S-NSSAIs also when the UE is turned off is left to UE implementation.
-	When a new Allowed NSSAI for a PLMN and any associated mapping of the Allowed NSSAI to HPLMN S-NSSAIs are received over an Access Type, the UE shall:
-	replace any stored (old) Allowed NSSAI and any associated mapping for these PLMN and Access Type with this new Allowed NSSAI; and
-	delete any stored associated mapping of this old Allowed NSSAI for this PLMN to HPLMN S-NSSAIs and, if present, store the associated mapping of this new Allowed NSSAI to HPLMN S-NSSAIs;
-	If received, a Partially Allowed NSSAI received in a Registration Accept message or a UE Configuration Update Command message applies to the current Registration Area. The UE stores the Partially Allowed NSSAI in the same way as described for the Allowed NSSAI (see also clause 5.15.17).
-	If received, an S-NSSAI rejected for the entire PLMN shall be stored in the UE while RM-REGISTERED in this PLMN regardless of the Access Type or until it is deleted.
-	If received, an S-NSSAI rejected for the current Registration Area shall be stored in the UE while RM-REGISTERED until the UE moves out of the current Registration Area or until the S-NSSAI is deleted.
-	If received, an S-NSSAI rejected partially in the RA shall be stored in the UE while RM-REGISTERED until the UE moves out of the current Registration Area or until the S-NSSAI is deleted (see also clause 5.15.17).
NOTE 4:	The storage aspects of rejected S-NSSAIs are described in TS 24.501 [47].
-	If received, the Pending NSSAI shall be stored in the UE as described in TS 24.501 [47].
-	If received, the S-NSSAI location availability information shall be stored in the UE as described in TS 24.501 [47].
-	If received, the mapping of old S-NSSAI to the Alternative S-NSSAI shall be stored in the UE as described in TS 24.501 [47].
UE configuration to guide UE selection of a N3IWF/TNGF that supports the S-NSSAIs needed by the UE is defined in clause 6.3.6 and clause 6.3.12 respectively.

END of CHANGE


