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1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	X
	X
	

	No
	X
	X
	
	
	

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …

	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item



2.2	Parent Work Item

	Parent Work / Study Items 

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

	
	
	
	



2.3	Other related Work Items and dependencies
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	900032
	Enhancement of Network Slicing Phase 2
	Related functionality that is proposed to be enhanced was introduced by this Work Item.




3	Justification
At the moment when NG-RAN received the Target NSSAI (and the associated RFSP), it may occur that the serving NG-RAN node is not able to identify a redirection target cell/frequency that supports the network slices in the Target NSSAI. In this case, the serving NG-RAN node in rel-17 is assumed to revert to operation based on Allowed NSSAI and its RFSP. and cannot continue searching for a redirection target cell/frequency and, when available, redirect the UE accordingly. For the NG-RAN node to be able to do that the Target NSSAI and the (and the associated RFSP) needs to be stored in the UE context in the NG-RAN and this is not the assumed Rel-17 behaviour.
With reference to figure 1, where it is highlighted S-NSSAI 2 works on band 2 in TA2 and S-NSSAI1 works in set of TAs included in a RA (TA1*) in Band 1.
 [image: ]
FIGURE 1
The UE may be interested in using S-NSSAI 2 and S-NSSAI1 at time T. Then it attempts to register from TA12. The UE gets Allowed NSSAI = S-NSSAI 1 and TARGET NSSAI = S=NSSAI 2 as the AMF/NSSF determine S-NSSAI 2 is more important. However, when the UE in TA12, the RAN cannot redirect to TA2 and today the RAN would continue to operate RRM for the UE based on Allowed NSSAI only. This however may prevent the attempt to redirect to TA2 if the UE moves to TA13.
Therefore, the AMF shall be able to indicate to the RAN to store the TARGET NSSAI and its RFSP in the UE context and use it for RRM of the UE.
With reference to Figure 3: The UE is registered in a RA with S-NSSAI 1 and requests S-NSSAI1, S-NSSA2. The AMF/NSSF detect some TA2 where Both can work that is overlapping with the RA in some location, so it assigns Target NSSAI = (S-NSSAI1, S-NSSAI2) and indicates to store it. However, if we perform RRM based on target NSSAI then when the UE arrived at TA11, the RAN will redirect the UE to a cell in TA3 as it is instructed to do so based on TARGET NSSAI RRM (the TA3 cell meets all the constraints and criteria to be selected based on Target NSSAI as it supports a subset of Target), thus potentially causing an unnecessary redirection/handover.  Similar considerations would apply if the UE moved to TA15. We conclude therefore that the TARGET NSSAI and its RFSP should be scoped to some TAIs of the RA only.
Therefore, the AMF shall be able to indicate to the RAN restrict RRM based on the stored TARGET NSSAI to some TAIs of the RA only.
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FIGURE 2

The TARGET NSSAI, when it is set by the AMF or NSSF, and is used by the RAN, has to meet all these objectives.
	1
	“the AMF itself or by interacting with the NSSF as described in clause 5.15.5.2.1 may determine a Target NSSAI to be used by the NG-RAN, in addition to the information the AMF receives, such as the Allowed NSSAI and the RFSP for the Allowed NSSAI, to attempt to redirect the UE to a cell and TA in another frequency band and TA that supports the S-NSSAIs in the Target NSSAI.”

	2
	"The NG-RAN shall attempt to find cells of TAs that can support all the S-NSSAIs in the Target S-NSSAIs, and if no such cell of a TA is available the RAN can attempt to select cells of TAs that best match the Target S-NSSAI."

	3
	“The Target NSSAI shall only include S-NSSAIs that can be provided in an Allowed NSSAI for the UE.”



Let's suppose that a UE can request 3 S-NSSAIs (1,2,3). Let's also suppose the UE is registered in TAI 1 where the S-NSSAI 1 is supported, but then S-NSSAI 1 is not supported in any of TAI 2, TAI 3, and also S-NSSAI 2 is supported in TAI2 and not in TAI3. TAI1, and S-NSSAI 3 is supported in TAI3. but not in TAI1 and TAI2. See figure 3.
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FIGURE 3
The UE requests the 3 S-NSSAIs and is in area where the 3 TAIs overlap. Let's also assume that the AMF/NSSF decide that S-NSSAI 2 and S-NSSAI 3 are more important than S-NSSAI 1. However, the AMF and NSSF cannot really indicate a TARGET NSSAI = (S-NSSAI3, S-NSSAI2) as it is against the constrain 3 (S-NSSAI 3 and S-NSSAI 2 are incompatible in Allowed NSSAI as they are not supported together in the potential Target TAs). But, since the radio conditions may not be predictable at AMF or NSSF, it is convenient for the NSSF/AMF to signal to the RAN both S-NSSAIs as potential targets, and their RFSPs. We therefore propose that the AMF can indicate the potential Target NSSAIs to the RAN, with also a relative importance so that the RAN can know the relative importance of the bands to be selected depending on the various Target NSSAI options. In this case, used for example, we have single S-NSSAI based alternative Target NSSAIs, but in more complex cases we could have groups of S-NSSAIs associated to different priorities TARGET NSSAIs.
Therefore, the AMF shall be able to be able to signal alternative TARGET NSSAIs with related RFSP and priority.
With reference to figure 4: A UE supporting rel-18 enhancement to indicate TA(s) in RA where a rejected S-NSSAI can be requested, requests S-NSSAI1, S-NSSA2. The AMF/NSSF detect some TA2 where both can work that is overlapping with the RA in some location, so it assigns Target NSSAI = (S-NSSAI1, S-NSSAI2), and indicates to the RAN to store it. However, the RA doe snot need to exclude TA2 where S-NSSAI 2 is supported, as the UE can receive indication it can register with the S-NSSAI in TA2.
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FIGURE 4
Therefore, if as an outcome of eNS_Ph3 in rel-18 it is possible to indicate TAIs of a RA where the S-NSSAI can be requested, the constraints on RA formation are no longer applicable to the feature.

4	Objective
The objective is to enhance the usage of the Target NSSAI by:
-	Enable the CN to request the NG-RAN to store the Target NSSAI and its RFSP in the UE context and conditionally use it for RRM instead of the Allowed NSSAI and its RFSP within a certain location area determined by a TAI list within the RA. 
-	Allow the sending of a prioritized list of Target NSSAIs and related RFSPs to the NG-RAN.
-	Align with the outcome of eNS_Ph3 for the RA formation aspects when there are Rejected S-NSSAIs and the UE and the network support the related enhancements. This may allow providing a RA that includes also TAIs supporting the rejected S-NSSAIs or even indicate TAIs where the Rejected S-NSSAIs can be requested as they overlap with the TAIs where the rejected S-NSSAI work so the TARGET NSSAI based method can be used for redirection successfully. This results in updating this text
	"In order to ensure that the UE is redirected to a TA outside the current RA, thus triggering a Mobility Registration Update procedure enabling the UE to request the S-NSSAI(s) that were rejected for the RA, the AMF shall set the RA so that the RA does not include TAs supporting the S-NSSAIs rejected for the RA included in the Target NSSAI when the AMF provides a Target NSSAI to the RAN."


	
	To read

	"In order to ensure that the UE is redirected to a TA outside the current RA, thus triggering a Mobility Registration Update procedure enabling the UE to request the S-NSSAI(s) that were rejected for the RA, the AMF shall set the RA so that the RA does not include TAs supporting the S-NSSAIs rejected for the RA included in the Target NSSAI when the AMF provides a Target NSSAI to the RAN. If the UE and the network support indication of TAIs where the UE can register with a previously Rejected S-NSSAI in RA, the network can provide a RA including also the TAIs where the S-NSSAIs in the Target NSSAI are supported "


	

Note: This work will require 0.5 TU.
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

	
	
	
	
	
	




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

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

	23.501
	Add description that NG-RAN can conditionally store the Target NSSAI and associated RFSP in UE context and use it instead of the Allowed NSSAI and its RFSP when the conditions are met..and 
	SA#98 (Dec 2022)?
	Target completion to be determined at SA2#152

	23.502	Comment by Ericsson User: TBD whether needed
	Add necessary updates to reflect the 23.501 changes.
	SA#98 (Dec 2022)?
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8	Aspects that involve other WGs
Impacts to NGAP is to be handled by RAN3.
9	Supporting Individual Members
	Supporting IM name
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