Page 1



SA WG2 Meeting #127-bis
S2-184867
Newport Beach, USA, May 28 – June 1, 2018

	CR-Form-v11.2

	CHANGE REQUEST

	

	
	23.501
	CR
	0207
	rev
	3
	Current version:
	15.1.0
	

	

	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:

	Slice configuration change

	
	

	Source to WG:
	Ericsson, Telecom Italia, Intel

	Source to TSG:
	SA2

	
	

	Work item code:
	5GS_Ph1
	
	Date:
	2018-05-22

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	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-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	A configuration change of subscribed S-NSSAIs does not always require the UE to delete the stored Allowed NSSAI nor to initiate a Registration procedure. Background and analysis are provided in S2-183162.


	
	

	Summary of change:
	The AMF and UE logic is clarified in relation to NSSAI updates, e.g. when possible the AMF is required to provide Allowed NSSAI, and when that is not possible the AMF indicates to the UE to perform a re-registration. The UE re-register based on the indication from the AMF to re-register and deletes the Allowed NSSAI before initiating the re-registration as to construct the Requested NSSAI based on the new Configured NSSAI.

Editorials in 5.15.4.1.

Changes in REV 3:

- Improved consistency between the proposed changes and the existing text.

- Alignment with UE Configuration Update procedure in TS 23.502


	
	

	Consequences if not approved:
	A UE may unnecessarily be forced to Idle to initiate re-registration thus requireing extra signalling.


	
	

	Clauses affected:
	5.15.4.1, 5.15.4.2, 5.15.5.2.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


***** Start of 1st Change *****

5.15.4
UE NSSAI configuration and NSSAI storage aspects
5.15.4.1
General
A UE can be configured by the HPLMN with Network Slice configuration information.
The Network Slice configuration information contains one or more Configured NSSAI(s). A Configured NSSAI may apply either to one PLMN or to all PLMNs that do not have a specific Configured NSSAI (e.g. this could be possible for NSSAIs containing only S-NSSAIs with standard values, see clause 5.15.2.1). There is at most one Configured NSSAI per 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 S-NSSAI values in the Configured NSSAI for the HPLMN.
The S-NSSAIs in the Configured NSSAI for the HPLMN, 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. removing an old and/or adding a new) and it is 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 with Configured NSSAI for the HPLMN. 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 with Configured NSSAI for the HPLMN, 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.

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, possibly associated with mapping of each S-NSSAI of the Requested NSSAI to the S-NSSAIs of the Configured NSSAI for the HPLMN i.e. part of the Configured and/or Allowed NSSAIs applicable for this PLMN. Upon successful completion of a UE's Registration procedure over an Access Type, the UE obtains an Allowed NSSAI for this Access Type, which includes one or more S-NSSAIs, from the AMF, possibly associated with mapping of Allowed NSSAI to Configured NSSAI for the HPLMN. 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 Slices or PDU Sessions).
The UE might also obtain one or more rejected S-NSSAIs with cause and validity of rejection from the AMF. An S-NSSAI may be rejected:

-
for the entire PLMN; or

-
for the current Registration Area.

While it 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.

While it 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.
NOTE 1:
The details and more cases of S-NSSAI rejection are described in TS 24.501 [47].
The UE stores (S-)NSSAIs as follows:

-
When the UE is provisioned with a Configured NSSAI for a PLMN and/or the associated mapping of this Configured NSSAI to the Configured NSSAI for the HPLMN, the Configured NSSAI and/or if present, the associated mapping shall both be stored in the UE until a new Configured NSSAI for this PLMN and/or the associated mapping are provisioned in the UE:
-
When provisioned with a new Configured NSSAI for a PLMN and/or the new associated mapping of this Configured NSSAI to the Configured NSSAI for the HPLMN, the UE shall:

-
replace any stored (old) Configured NSSAI for this PLMN with the new Configured NSSAI for this PLMN; and

-
delete any stored associated mapping of this old Configured NSSAI for this PLMN to the Configured NSSAI for the HPLMN and, if present, store the associated mapping of this new Configured NSSAI to the Configured NSSAI for the HPLMN; and

-
delete any stored  rejected S-NSSAI for this PLMN;

NOTE 2:
It is expected that the UE keeps storing a received Configured NSSAI for a PLMN and associated mapping to the Configured NSSAI for the HPLMN even when registering in another PLMN. However, the number of Configured NSSAI and associated mapping to be kept stored in the UE for PLMNs other than the HPLMN is up to UE implementation.
-
If received, the Allowed NSSAI for a PLMN and Access Type and any associated mapping of this Allowed NSSAI to the Configured NSSAI for the HPLMN shall be stored in the UE. The UE should store this Allowed NSSAI and any associated mapping of the Allowed NSSAI to the Configured NSSAI for the HPLMN also when the UE is turned off;

NOTE 3:
Whether the UE stores the Allowed NSSAI and any associated mapping of the Allowed NSSAI to the Configured NSSAI for the HPLMN 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 the Configured NSSAI of the HPLMN 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 the Configured NSSAI for the HPLMN and, if present, store the associated mapping of this new Allowed NSSAI to the Configured NSSAI for the HPLMN;

-
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.

NOTE 4:
The storage aspects of rejected S-NSSAIs are described in TS 24.501 [47].
One or more S-NSSAIs in an Allowed NSSAI provided to the UE can have values, which are not part of the UE's Network Slice configuration information for the Serving PLMN. In this case, the Allowed NSSAI is associated with mapping information regarding how each S-NSSAI of the Allowed NSSAI corresponds to the S-NSSAI(s) of the Configured NSSAI for the HPLMN. This mapping information is sufficient to allow the UE to associate for a given application the S-NSSAI as per NSSP of the URSP rules, as defined in clause 6.6.2 of TS 23.503 [45], with the corresponding S-NSSAI from the Allowed NSSAI.
5.15.4.2
Update of UE Network Slice configuration

At any time, the AMF may provide the UE with a new Configured NSSAI for the Serving PLMN, associated with mapping of the Configured NSSAI to the Configured NSSAI for the HPLMN as specified in clause 5.15.4.1.The Configured NSSAI for the Serving PLMN and the mapping information is either determined in the AMF (if based on configuration, the AMF is allowed to determine the Network Slice configuration for the whole PLMN) or by the NSSF. The AMF provides the new Configured NSSAI as specified in TS 23.502 [3], clause 4.2.4 UE Configuration Update procedure.
If the HPLMN performs the configuration update of a UE registered in the HPLMN (e.g. due to a change in the Subscribed S-NSSAI(s)), this results in updates to the Configured NSSAI for the HPLMN. Updates to the Allowed NSSAI and/or, if present, to the associated mapping of the Allowed NSSAI to the Configured NSSAI for the HPLMN are also possible if the configuration update affects S-NSSAI(s) in the current Allowed NSSAI.
If the VPLMN performs the configuration update of a UE registered in the VPLMN (e.g. due to a change in the Subscribed S-NSSAI(s), the associated mapping is updated), this results in updates to the Configured NSSAI for the Serving PLMN and/or to the associated mapping of the Configured NSSAI for the Serving PLMN to the Configured NSSAI for the HPLMN. Updates to the Allowed NSSAI and/or to the associated mapping of the Allowed NSSAI to the Configured NSSAI for the HPLMN are also possible if the configuration update affects S-NSSAI(s) in the current Allowed NSSAI.

A UE for which the Configured NSSAI for the Serving PLMN has been updated as described in clause 5.15.4.1, and has been requested to perform a Registration procedure, shall initiate a Registration procedure to receive a new valid Allowed NSSAI (see clause 5.15.5.2.2).

The update of URSP rules (which include the NSSP), if necessary, is described in TS 23.503 [45].
***** End of 1st Change *****

***** Start of 2nd Change *****

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 by the UE, under certain conditions as described below.
The network, based on local policies, subscription changes and/or UE mobility, operational reasons (e.g. a Network Slice instance is no longer available or load level information for a network slice instance provided by the NWDAF), may change the set of Network Slice(s) to which the UE is registered and provide the UE with a new Allowed NSSAI and the mapping of this Allowed NSSAI to the Configured NSSAI for the HPLMN, for each Access Type over which the UE is registered. In addition, the network may provide the Configured NSSAI for the Serving PLMN, the associated mapping information, and the rejected S-NSSAIs. The network may perform such a change over each Access Type during a Registration procedure or trigger a notification towards the UE of the change of the Network Slices using a UE Configuration Update procedure as specified in TS 23.502 [3], clause 4.2.4. The new Allowed NSSAI(s) and the mapping to the Configured NSSAI for HPLMN are determined as described in clause 5.15.5.2.1 (an AMF Re-allocation may be needed). The AMF provides the UE with the new Allowed NSSAI with the associated mapping of Allowed NSSAI for each Access Type (as applicable) 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), Configured NSSAI for the Serving PLMN (if required), rejected S-NSSAI(s) (if required) and TAI list, and
 requires the acknowledgement from UE:



-
If the changes to the Allowed NSSAI does not require the UE to perform immediately a Registration procedure because they do not affect the existing connectivity to Network Slices (i.e. any S-NSSAI(s) the UE is connected to), then the serving AMF indicates to the UE the need for the UE to perform a Registration procedure but does not release the NAS signalling connection to the UE after receiving the acknowledgement from UE. The UE initiates a Registration procedure with the registration type Mobility Registration Update after the UE enters CM-IDLE state due to inactivity.

-
If the changes to the Allowed NSSAI require the UE to perform immediately a Registration procedure because they affect the existing connectivity to Network Slices 
(e.g. the new S-NSSAIs require a separate AMF that cannot be determined by the current serving AMF, or the AMF cannot determine the Allowed NSSAI):

-
The serving AMF indicates to the UE the need for the UE to perform a Registration procedure without including the 5G-GUTI in access stratum signalling after entering CM-IDLE state. The AMF shall release the NAS signalling connection to the UE to allow to enter CM-IDLE after receiving the acknowledgement from UE.

-
When the UE receives indications to perform a Registration procedure without including the 5G-GUTI in access stratum signalling after entering CM-IDLE state, then:

-
The UE deletes any stored (old) Allowed NSSAI and associated mapping as well as rejected S-NSSAI for the current Registration Area.
-
The UE initiates a Registration procedure with the registration type Mobility Registration Update after the UE enters CM-IDLE state. The UE shall include a Requested NSSAI (as described in clause 5.15.5.2.1) with the associated mapping of Requested NSSAI in the Registration Request message. Also, the UE shall include a Requested NSSAI in access stratum signalling but no 5G-GUTI.
In addition to sending the new Allowed NSSAI to the UE, when a Network Slice used for a one or multiple PDU Sessions is no longer available for a UE, the following applies:
-
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) which PDU Session ID(s) corresponding to the relevant S-NSSAI shall be released. SMF releases the PDU Session according to clause 4.3.4.2 in TS 23.502 [3].
-
If the Network Slice becomes no longer available upon a change of AMF (e.g. due to Registration Area change), the new AMF indicates to the old AMF that the PDU Session(s) corresponding to the relevant S-NSSAI shall be released. The old AMF informs the corresponding SMF(s) to release the indicated PDU Session(s). The SMF(s) release the PDU Session(s) as described in clause 4.3.4 of TS 23.502 [3]. Then the new AMF modifies the PDU Session Status correspondingly. The PDU Session(s) context is locally released in the UE after receiving the PDU Session Status in the Registration Accept message.
The UE uses UE Configuration (e.g. NSSP in the URSP rules) 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 the UE is registered to over an Access Type, the UE shall initiate a Registration procedure over this Access Type as specified in clause 5.15.5.2.1. If an S-NSSAI associated with an established PDU Session is not included in the Requested NSSAI, the network shall release this PDU Session.
A change of the set of S-NSSAIs (whether UE or Network initiated) to which the UE is registered may, subject to operator policy, lead to AMF change, as described in clause 5.15.5.2.1.
***** End of 2nd Change *****

�Moved here because the mapping obviously apply to the VPLMN (it is the VPLMN that determines it). In this way the text takes into account also changes of mapping independent from changes in the subscription.


�Reworded in a consistent way with the previous sentence.


�TS 23.502 states that “The AMF shall request acknowledgement for NSSAI information (e.g. Allowed NSSAI), 5G-GUTI, TAI List, and Mobility Restrictions.”


�Alignment with UCU procedure in 23.502


�Alignment with UCU procedure in 23.502


�Alignment with UCU procedure in 23.502





