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1	Introduction
SA2 has sent an LS to RAN3 concerning Partially allowed/rejected NSSAI in [1].

For reasons of simplicity, we report the LS content here.

SA2 is progressing the normative work on network slicing enhancements to Rel-18.
SA2 agreed to enhance the system with the possibility that a Registration Area can include TAs with different S-NSSAI support. For this purpose SA2 agreed a new NSSAI defined as:
[bookmark: _Hlk125016262][bookmark: _Hlk123567476]Partially Allowed NSSAI: Includes the S-NSSAI values, each one associated with a subset of TAs, within the Registration Area where the S-NSSAI is supported.
SA2 proposes to make the Partially Allowed NSSAI available to NG-RAN over NGAP, i.e. sent at the same time as sending the Allowed NSSAI e.g. as to allow NG-RAN to optimize RRM logic (e.g. so the RAN can steer the UE considering  also these S-NSSAIs in the Partially Allowed NSSAI).
Question 1: SA2 asks RAN3 if the Partially Allowed NSSAI is useful for NG-RAN to get over NG-AP in all messages where the Allowed NSSAI is sent?
Question 2: if the answer to Question 1 is "yes", whether it is needed to send also the Partially Allowed NSSAI with or without the associated TA-list for each S-NSSAI in the Partially Allowed NSSAI
[bookmark: _Hlk126062563]Question 3: is it possible and feasible in rel-18 in the RAN to leverage the received Partially Allowed NSSAI to e.g. deactivate the PDU session, or trigger reporting of entering or exiting a S-NSSAI area of support to AMF?
SA2 agreed also to introduce a new rejected S-NSSAI with cause code "partially in the RA" which is associated with a list of TAs where this S-NSSAI is supported in the TA. Provided to the UE such that the UE can request the S-NSSAI when entering a TA within the RA.
Question 4: Should the S-NSSAIs of the Rejected S-NSSAI for part of the RA be made available to NG-RAN for RRM purposes e.g. so that the RAN can consider this information for RRM purposes e.g. to steer the UE to bands supporting also this S-NSSAI?


The LS goes on to ask RAN3 to provide feedback on the questions above.

This paper analyses the LS and provides answers to the questions from SA2.
2 Discussion
Before discussing each individual question, it is worth analysing some aspects that are relevant to the use cases touched upon in the LS in [1].
It is worth highlighting that a Location Reporting Control procedure is already supported over the NGAP. This procedure allows “the AMF to request the NG-RAN node to report the UE's current location, or the UE's last known location with time stamp, or the UE's presence in the area of interest while in CM-CONNECTED state as specified in TS 23.501 [9] and TS 23.502 [10]” (see TS38.413).
The Area of Interest is defined as follows (see TS38.413):
9.3.1.66	Area of Interest
This IE indicates the area of interest.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Area of Interest TAI List
	
	0..1
	
	

	>Area of Interest TAI Item
	
	1..<maxnoofTAIinAoI>
	
	

	>>TAI
	M
	
	9.3.3.11
	

	Area of Interest Cell List
	
	0..1
	
	

	>Area of Interest Cell Item
	
	1..<maxnoofCellinAoI>
	
	

	>>NG-RAN CGI
	M
	
	9.3.1.73
	

	Area of Interest RAN Node List
	
	0..1
	
	

	>Area of Interest RAN Node Item
	
	1..<maxnoofRANNodeinAoI>
	
	

	>>Global RAN Node ID
	M
	
	9.3.1.5
	



	Range bound
	Explanation

	maxnoofTAIinAoI
	Maximum no. of tracking areas in an area of interest. Value is 16.

	maxnoofCellinAoI
	Maximum no. of cells in an area of interest. Value is 256.

	maxnoofRANNodeinAoI
	Maximum no. of NG-RAN nodes in an area of interest. Value is 64.



Hence it is already possible for the AMF to instruct the RAN to report when the UE moves in/out of an Area of Interest defined as a set of TAs.
With the above clarification we move to discuss each question asked by SA2.
2.1 Analysis of SA2´s Questions

Question 1: SA2 asks RAN3 if the Partially Allowed NSSAI is useful for NG-RAN to get over NG-AP in all messages where the Allowed NSSAI 
[bookmark: _Hlk126144651]It is useful for RAN to know what slices the UE is allowed to use in the current TA. However, that could be already achieved by adapting the Allowed NSSAI to include all the slices that are supported in the current TA. Therefore, we support the introduction of the signalling of S-NSSAIs forming the Partially Allowed NSSAI to the RAN as part of the existing Allowed NSSAI.  Signalling the Partially Allowed NSSAI as a separate IE may also be possible, but it does not seem to bring benefits.
When the S-NSSAIs forming the Partially Allowed NSSAI are signalled as part of the Allowed NSSAI, the Allowed NSSAI indicates the network slices that are allowed in the current TA. The latter does not incur in any specification changes at RAN level and it enables the RAN to determine which network slices are allowed for the UE and to take opportune RRM actions based on that. 
In light of the above, the following answer is proposed:
A1: The introduction of signalling of S-NSSAIs forming the Partially Allowed NSSAI to the RAN may either be part of the existing Allowed NSSAI or it may be a separate IE. Including Partially Allowed NSSAI information in the Allowed NSSAI has the advantage of not impacting the RAN.

[bookmark: _Hlk126062279]Question 2: if the answer to Question 1 is "yes", whether it is needed to send also the Partially Allowed NSSAI with or without the associated TA-list for each S-NSSAI in the Partially Allowed NSSAI
We note that signalling the Partially Allowed NSSAI with the associated TA-list for each S-NSSAI is not necessary. Indeed, the Allowed NSSAI is not signalled with all the TAs where the Allowed NSSAI is supported and still the Allowed NSSAI can be used to optimise RRM processes. 
Said that, we acknowledge that it might be also useful for the RAN to know what slices the UE want to access that are not available in current TA, in case these slices are supported in a neighbouring cell where the UE could be moved (especially in case the slice is available in another frequency band). The Partially Allowed NSSAI could be useful for that in some scenarios, but in case there is no target cell supporting all slices the UE wants to access, it will not provide enough guidance because it lacks the possibility of filtering the slices included on the basis of their importance/priority. Also, it lacks information such as the RFSP that the RAN can use to steer the UE towards appropriate frequency layers. On the contrary, the Target NSSAI was already introduced in Rel17 and it allows for the possibility of including high priority slices (and their target TA) so that the RAN receives clear instruction on where the UE should be moved. Also, the Target NSSAI includes the Target RFSP, which provides better guidance to the RAN in terms of UE mobility.  Based on this, we believe that addition of TA lists to the Partially Allowed NSSAI is not beneficial and that instead the Target NSSAI can be used.
Example: 
The MBB slice S1 is supported at frequency 1, and a local slice S2 is supported at frequency 2. A UE is served on frequency 1, registered to S1, and requests to register to S2. We assume that Service Level Agreements for S2 are better than for S1. The CN knows that S2 generally provides better services than S1.
With current functionality, the request for S2 will be rejected, but a Target NSSAI including S2 will be sent to the RAN. The RAN will also receive a Target RFSP indicating that the UE should be moved to frequency 2. Once moved to frequency 2, the UE will request the slice again, and it will get access to S2.
On the contrary, using the Partially Allowed NSSAI feature, both S1 and S2 will be included in the Partially Allowed NSSAI, but with different TA-lists. If RAN only receives the Partially Allowed NSSAI, it will not know whether to move the UE to frequency 2 (to access S2) or to keep the UE on frequency 1. One erroneous decision would be to keep current PDU sessions running, and to avoid moving the UE to frequency 2. Therefore, using the Target NSSAI in this case provides a better performance.
 
In light of the above, the following answer is proposed:
A2: Signalling a Partially Allowed NSSAI with the associated TA-list for each S-NSSAI in the Partially Allowed NSSAI is not necessary to enable the RAN to optimise RRM processes. For the purpose of mobility, the Target NSSAI and Target RFSP provide more useful information that help the RAN deciding where the UE should be moved.

Question 3: is it possible and feasible in rel-18 in the RAN to leverage the received Partially Allowed NSSAI to e.g. deactivate the PDU session, or trigger reporting of entering or exiting a S-NSSAI area of support to AMF?
It should be firstly noted that the RAN is not responsible for activation/deactivation of a PDU Session. The RAN is responsible for admission/rejection/removal of PDU Session resources. Current specifications already enable the RAN to notify that PDU session resource(s) for a given UE are released. The triggers for the RAN to release PDU session resource(s) for a given UE are up to RAN implementation. Furthermore, the AMF can request the NG-RAN to release already established PDU session resources for a given UE.
With respect to the triggering of entering or exiting a S-NSSAI area of support to AMF, it has been described in section 2 that it is already possible for the AMF to configure Location Information Reporting at the RAN, where the Area of Interest may be identified by a set of TAs where one or more partially allowed network slice is supported. 
Therefore, the functionalities described in Q3 are already supported by the current standard.
In light of the above, the following answer is proposed:
A3:  The RAN is responsible for admission/rejection/removal of PDU Session resources. Current specifications already enable the RAN to notify that PDU session resource(s) for a given UE are released. Furthermore, the AMF can request the NG-RAN to release already established PDU session resources for a given UE.
For PDU session resources associated to S-NSSAIs not supported by a serving/target cell in an NG-RAN, the serving/target NG-RAN node shall reject admission of such PDU session resources.
With respect to the triggering of entering or exiting a S-NSSAI area of support to AMF, it is already possible for the AMF to configure Location Information Reporting at the RAN, where the Area of Interest may be identified by a set of TAs where one or more partially allowed network slice is supported.

Question 4: Should the S-NSSAIs of the Rejected S-NSSAI for part of the RA be made available to NG-RAN for RRM purposes e.g. so that the RAN can consider this information for RRM purposes e.g. to steer the UE to bands supporting also this S-NSSAI?
It is unclear how a Rejected S-NSSAI for part of the RA can be beneficial to the NG-RAN. The following should be considered:
· If the Partially allowed NSSAI is provided to the RAN, it identifies already the network slices allowed in the current TA. Hence there is no benefit in the RAN knowing which S-NSSAIs are not supported in the current TA, as this information can already be deduced. 
· The Target NSSAI is provided to the RAN whenever a Rejected NSSAI is generated (hence the Target NSSAI is provided to the RAN upon the same events triggering the ” S-NSSAIs of the Rejected S-NSSAI for part of the RA”. The Target NSSAI already provides information to the RAN about the S-NSSAIs supported in other Tas. The Target NSSAI may also be complemented by the Target RFSP, which instrucs the RAN on how to steer the UE to other frequency bands. Hence the Target NSSAI and Targe tRFSP can already be used to steer the UE to cells supporting other allowed slices

With the information above the RAN can already optimise its RRM processes taking the Partially Allowed NSSAI into account.
In light of the above, the following answer is proposed:
A4: There is no need to make the S-NSSAIs of the Rejected S-NSSAI for part of the RA available to the NG-RAN. If steering of the UE towards other frequency bands is desired, the Target NSSAI may be used to provide information to the RAN that can be used to enable such steering.


Conclusion
This paper analysed the content of the LS sent by SA2 in [1]. 

The paper also derived answers to the questions in the LS from SA2, which are reported below, together with the questions asked.
Question 1: SA2 asks RAN3 if the Partially Allowed NSSAI is useful for NG-RAN to get over NG-AP in all messages where the Allowed NSSAI is sent?
A1: The introduction of signalling of S-NSSAIs forming the Partially Allowed NSSAI to the RAN may either be part of the existing Allowed NSSAI or it may be a separate IE. Including Partially Allowed NSSAI information in the Allowed NSSAI has the advantage of not impacting the RAN.
Question 2: if the answer to Question 1 is "yes", whether it is needed to send also the Partially Allowed NSSAI with or without the associated TA-list for each S-NSSAI in the Partially Allowed NSSAI
A2: Signalling a Partially Allowed NSSAI with the associated TA-list for each S-NSSAI in the Partially Allowed NSSAI is not necessary to enable the RAN to optimise RRM processes. For the purpose of mobility, the Target NSSAI and Target RFSP provide more useful information that help the RAN deciding where the UE should be moved.
Question 3: is it possible and feasible in rel-18 in the RAN to leverage the received Partially Allowed NSSAI to e.g. deactivate the PDU session, or trigger reporting of entering or exiting a S-NSSAI area of support to AMF?
A3:  The RAN is responsible for admission/rejection/removal of PDU Session resources. Current specifications already enable the RAN to notify that PDU session resource(s) for a given UE are released. Furthermore, the AMF can request the NG-RAN to release already established PDU session resources for a given UE.
For PDU session resources associated to S-NSSAIs not supported by a serving/target cell in an NG-RAN, the serving/target NG-RAN node shall reject admission of such PDU session resources.
With respect to the triggering of entering or exiting a S-NSSAI area of support to AMF, it is already possible for the AMF to configure Location Information Reporting at the RAN, where the Area of Interest may be identified by a set of TAs where one or more partially allowed network slice is supported.

Question 4: Should the S-NSSAIs of the Rejected S-NSSAI for part of the RA be made available to NG-RAN for RRM purposes e.g. so that the RAN can consider this information for RRM purposes e.g. to steer the UE to bands supporting also this S-NSSAI?
A4: There is no need to make the S-NSSAIs of the Rejected S-NSSAI for part of the RA available to the NG-RAN. If steering of the UE towards other frequency bands is desired, the Target NSSAI may be used to provide information to the RAN that can be used to enable such steering.

A draft reply LS based on the answers derived in this paper is presented for agreement in [2]
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