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2
Classification of the Work Item and linked work items

2.1
Primary classification

This work item is a … 

	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 

	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	FS_EASNS
	SA1
	880035
	Study on Enhanced Access to and Support of Network Slice

	EASNS
	SA1
	910032
	Enhanced Access to and Support of Network Slice


2.3
Other related Work Items and dependencies

	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	860039
	Study on enhancement of RAN slicing for NR
	Enhancements for RAN slicing for NR were studied by RAN3 in Rel-17. The solutions with system impacts should be studied in SA2.

	911007
	Enhancement of RAN slicing for NR
	The solutions in Enhancements for RAN slicing for NR can be taken into account by this study.


3
Justification

RAN3 has studied the scenarios and candidate solutions in TR 38.832 on the support of slice service continuity during UE mobility due to no support of the network slice or resource limitation of the network slice in the target RAN node. SA2 sent LS out in S2-2102068 to confirm that the scenarios described in the TR are valid, however the solutions with CN/UE impacts would require SA2 study from end to end system point of view.

For disjointed network slice deployment the S-NSSAI in the Requested NSSAI or subscribed NSSAI may be supported by the existing TA but not supported by the serving AMF. If the rejection cause code is "not supported in the RA", the UE cannot attempt to register with the rejected S-NSSAI and reselects a different serving AMF till the UE moves out of the RA. This study should investigate the solutions to enable the AMF to allocate the RA for the Allowed NSSAI and then enable the UE to be able to still attempt trying to register inside the RA where the S-NSSAI was rejected.
There is a scenario that an S-NSSAI in the Requested NSSAI is rejected as it is not supported in a TA but it may be supported in nearby TAs. The AMF may need to include the nearby TAs in a Registration Area as it is optimal to do so for the S-NSSAIs in the Allowed NSSAIs. So, if this is done and the rejection cause code is "not supported in the RA", the UE cannot attempt to register with the rejected S-NSSAI until the UE moves out of the RA. If this is not desirable, then the AMF can only assign a RA that is limited to the current TA and TAs where the rejected S-NSSAI is not supported, which enable the UE to register with the rejected S-NSSAI when the UE moves into the nearby TA which supports the rejected S-NSSAI. This study should investigate the solutions to enable the AMF to allocate the RA for the Allowed NSSAI and then enable the UE to be able to still attempt trying to register inside the RA when it is in other TAs of the RA than the one where the S-NSSAI was rejected.

SA1 has agreed a new requirement: For a roaming UE activating a service/application requiring a network slice not offered by the serving network but available in the area from other network(s), the HPLMN shall be able to provide the UE with prioritization information of the VPLMNs with which the UE may register for the network slice. SA2 should investigate mechanisms to support this new requirement.
When the UE performs registration, the UE generates a Requested NSSAI based on the Configured S-NSSAI, Allowed NSSAI and also may take the URSP rules into account. The UE may register an S-NSSAI which will never be used by the UE. This may cause problems because other UEs may not be able to register to this slice because of NSAC procedure introduced by eNS_Ph2. This study should investigate how to ensure that UEs behave consistently in terms of how they register for a slice (e.g. based on actual usage driven by at least one application or based on using the Configured NSSAI to form the Requested NSSAI), what triggers PDU Session Establishment (i.e. based on establishing configured PDU sessions or based on usage driven by at least one application), and also how long a usage based PDU Session or slice registration is kept after the last application using it stops using the slice or PDU session. This study should also cover the case when the user selects the network slices for registration in order to obtain guaranteed QoS service for the applications such as high-resolution video, cloud gaming, etc.

Today the AMF provides the UE with a TAI list but there is no standard way for the AMF and NSSF to be informed of the topology of the TAIs to base this TAI list on. The RAN today provides only indication of what S-NSSAIs a TA supports. This study should investigate how the RAN, when it provides the (TAI <-> S-NSSAIs) mapping, could also provide topology information (e.g. geographic coverage, adjacencies, etc.) of the Tracking Areas so the AMF can form the TAI list in a more optimal way, taking into account topology information.

The network at times needs to make a choice among which slices to continue providing for a UE (e.g. the target cell candidates for HO may support different slices). Also, the CN determines the RFSP index for the Allowed NSSAI or RFSP index for target S-NSSAI to redirect the UE to proper target cell. The priority of the S-NSSAI may be useful for the RAN and AMF/PCF determine the target of a Handover, the target NSSAI and also the target RFSP index. This study should investigate the solutions determine the priority of each S-NSSAI.

In addition, network slices may be limited in Service area and/or in time-span of their deployment (slices deployed e.g. to cover some event). It would be desirable to define mechanisms to support both cases more optimally to minimize operations and control plane impact.

In the Rel-17, the UE triggered service request procedure has taken the requested NSSAI into account for the cell reselection, however in Rel-17, the paging procedure does not considered the slice information.

4
Objective

The objective of this study is to investigate the feasibility of further enhancement on network slicing. Detailed objectives of the study item are to study the necessity and mechanism of the following items:
1.
If an existing slice ceases to exist in current cell (due to OAM reasons) or target cell (due to mobility), or a slice was not allowed due to NSAC, or if the existing slice cannot meet the performance requirements of the applications, study whether and how to (continue) support the service (e.g. PDU Sessions serving specific application) on an alternate slice to minimize the impact on applications, and study whether and how to expose this capability to third party.
2.
Study whether to add functionality to better support deployments where not all subscribed and requested slices are supported by a single AMF (Disjoint Network Slices)

3.
Study whether and how to enable a UE to initiate a registration for a rejected S-NSSAI that was rejected in a first TA of the RA but may be available in another TA of the RA.

4.
Study whether and how to enhance availability of slices in roaming scenarios by providing information of prioritized VPLMNs providing network slices that UE may use based on the network slices in its subscription, and how to steer the UE to the one or multiple VPLMNs and get service from multiple VPLMNs simultaneously when a UE is roaming and one preferred serving VPLMN does not provide a network slice the UE wants to use but other VPLMNs the UE can select support it. 

5.
Study whether and how to improve the network ability to control the UE behaviour in registering and deregistering with network slices and establishing/releasing PDU sessions.

6.
Study whether and how to allow the AMF and NSSF to gather TA topology information in an interoperable manner.

7.
Study whether and how to allow the network to determine the priority of S-NSSAI for a UE, e.g. for service continuity decisions or Allowed NSSAI decisions
8.
Study whether and how to support system optimization for temporary deployment of a network slice (e.g. the network slices may have a limited lifetime or a time of day lifetime) 

9
Study whether and how to minimize the impact on existing network slices if the Service Area of a new Network Slice does not overlap with the already deployed Tracking Areas.

10.
Study whether and how to enhance the paging procedure taking the slice information into account in order to ensure that the UE can provide proper Requested S-NSSAI in the Paging Response to the RAN node.
The following bullet is overlapping with another SID proposal and can be considered if the other SID cannot be agreed.
x.
Study how to extend DCAMP mechanism to steer a UE to different radio resources considering ongoing traffic of each network slice. 

Interaction with RAN working groups is needed on any RAN impact.

The estimated TU for this study is about 8 TU slots.
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR


	23.xxx
	Study on Enhancement of Network Slicing Phase 3
	
	
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	


6
Work item Rapporteur(s)

TBD

7
Work item leadership

SA2

8
Aspects that involve other WGs

The following aspects may arise related to this WID:

-
Security aspects 

-
Charging, OAM aspects

-
RAN aspects

9
Supporting Individual Members

	Supporting IM name

	Alibaba

	AT&T

	Broadcom ?

	CATT 

	China Mobile ?

	China Telecom

	China Unicom

	Cisco ?

	Convida Wireless LLC

	Deutsche Telekom ?

	Ericsson?

	ETRI ?

	Huawei ?

	Intel

	InterDigital 

	KDDI ?

	Lenovo 

	LG Electronics

	Matrixx

	Motorola Mobility

	NEC 

	Nokia

	Nokia Shanghai Bell 

	 KT?

	NTT Docomo

	OPPO

	Orange?

	Samsung ?

	Sanechips 

	SK Telecom?

	T-Mobile USA 

	Spreadtrum

	Telecom Italia ?

	Telefonica S.A. ?

	Tencent

	Verizon UK Ltd ?

	Vodafone?

	Xiaomi

	ZTE


�This placeholder for this item. This item can be removed if it is included in other agree study.





