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1. Introduction
The SA2#154-e meeting sent the LS [1] on the Partially Allowed/Rejected NSSAI with the following contents.
	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 fr 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
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?



This contribution provides our replies to those questions, and the corresponding LS is provided in [2].
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Toc76423783][bookmark: _Toc60777495][bookmark: OLE_LINK3][bookmark: OLE_LINK633]2. Discussion
2.1 Partially Allowed NSSAI
As indicated in [1], the main purpose of the Partially Allowed NSSAI is to allow the registration area to include TAs with different S-NSSAI support. 

For Question 1, on the possible usage of Partially Allowed NSSAI at the NG-RAN, we see several issues to be further clarified. 
In RAN side, there are various slice related information for RAN RRM policy, e.g., for handover, cell redirection etc. Any additionally introduced slice information should not increase the NG-RAN’s burden, and importantly, should avoid any erroneous consequences. 
· First, it seems that the Target NSSAI and the Partially Allowed NSSAI can achieve the same RRM policy purposes. Typically, the Target NSSAI includes at least one S-NSSAI from the Requested NSSAI not available in the current TA, but available in another TA, then the NG-RAN can redirect the UE to a TA that supports the S-NSSAI(s) in the Target NSSAI. It should be clarified if the Target NSSAI and Partially Allowed NSSAI could be signalled simultaneously to the NG-RAN node. And it was the case, what is the expected behaviour for the NG-RAN node, e.g., which one should be prioritized. And will the Allowed NSSAI be signalled as well?  
· Second, starting from Rel-17, the slice-based cell reselection is supported, where the UE can perform cell reselection, based on the NSAG information per frequency and cell lists, and its Requested/Allowed NSSAI.  It should be further clarified how the Partially Allowed NSSAI would work together with the slice-based cell reselection, e.g., if it is considered as the UE’s Requested/Allowed NSSAI, or it is broadcasted as NSAG in the cell broadcast information.  

In addition, there are several aspects to be answered from the NG-RAN perspective.  
· It is not clear if the Partially Allowed NSSAI would be associated with its own RFSP, the similar to the case of the Allowed NSSAI/Target NSSAI. 
· How the CN can trigger the paging for those S-NSSAI(s) in the Partially Allowed NSSAI, when the UE moves to the TA supporting the Partially Allowed NSSAI within its RA. 
· Also, when the UE moves to a TA which can support the Partially Allowed NSSAI within its RA, it needs to clarify whether and how the AMF updates the Allowed NSSAI, i.e. adding the S-NSSAI(s) in the Partially Allowed NSSAI into the Allowed NSSAI.
· And it needs to clarify the relationship between the UE-slice-MBR and the Partially Allowed NSSAI. Typically, in TS 23.501, it is stated as below, the UE-slice-MBR is associated with the Allowed NSSAI only. It needs to clarify that whether the UE-slice-MBR associated with the Partially Allowed NSSAI should be provided to the NG-RAN.
	If a Subscribed UE-Slice-MBR is associated to an S-NSSAI in the subscription information, it is provided by the AMF to the RAN when the AMF provides the Allowed NSSAI for the UE to the RAN as UE-Slice-MBR QoS parameter.



Proposal 1: RAN3 would like to raise the following questions on the usage of the Partially Allowed NSSAI:
· [bookmark: _GoBack]Whether the Target NSSAI and Partially Allowed NSSAI could be signalled simultaneously to the NG-RAN node. And it was the case, what is the expected behaviour for the NG-RAN node? And will the Allowed NSSAI be signalled as well? 
· Whether and how the Partially Allowed NSSAI would work together with the slice-based cell reselection? e.g., if it is considered as the UE’s Requested/Allowed NSSAI, or it is broadcasted as NSAG in the cell broadcast information.  
And RAN3 would like to raise the following questions:
· Whether the Partially Allowed NSSAI would be associated with its own RFSP;
· How the CN can trigger the paging for those S-NSSAI(s)in the Partially Allowed NSSAI, when the UE moves to the TA supporting the Partially Allowed NSSAI;
· Whether and how the Allowed NSSAI should be updated when the UE moves to the TA supporting the Partially Allowed NSSAI;
· Whether the UE-slice-AMBR would contain the S-NSSAI(s) included in the Partially Allowed NSSAI.
About the exact NGAP messages to signal the Partially Allowed NSSAI, we think it can be left to the official RAN slicing WID to decide. For example, whether the Partially Allowed NSSAI can be included in the NGAP messages containing the Allowed NSSAI, or the Target NSSAI. 

For Question 2, we understand it is a little early to reply since further replies from SA2 is expected. At this stage, even if the answer to Question 1 could be “yes”, there is no need to send the Partially Allowed NSSAI with the associated TA-list via NGAP signalling. The NG-RAN node could obtain the slices supported in neighbour TAs by exchanging with its neighbour NG-RAN nodes or OAM configuration. 
Proposal 2: For Question 2, RAN3 replies that no need to send the Partially Allowed NSSAI with the associated TA-list to NG-RAN node under the condition that the answer to Question 1 is “yes”. 

For Question 3, currently there is no definition of the deactivated PDU session at the NG-RAN side. The NG-RAN establishes at least one DRB together with the setup of an active PDU session. If the NG-RAN intends to leverage the received Partially Allowed NSSAI to activate/deactivate the PDU session, it will bring additional RAN impacts as follows, and there are no such requirements.   
· Support of the activation/deactivation of the PDU session;
· RAN needs to study whether to establish/release the DRB of a deactivated PDU session;
· RAN needs to study whether/how to consider the deactivated PDU session during the handover procedure.
Proposal 3: For Question 3, RAN3 replies that it is not expected to deactivate the PDU session due to the potential high RAN impacts.  
In addition, current Location Report Control mechanism could allow the AMF to request the NG-RAN to report the UE’ presence in the area of interest according to the location reporting reference ID which is an integer. The definition of area of interest IE is listed as specified in TS 38.413.

	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
	



From the table above, it can be observed that the Area of Interest (AoI) can be identified by TAI list, cell list or RAN node list. In addition, the User Location Information (ULI) is already included in many NGAP messages. Hence we understand that the AoI/ULI can be reused by the AMF to detect the entering or existing an S-NSSAI area without any new mechanism.
Proposal 4: [bookmark: _Hlk110032684]For Question 3, RAN3 replies that the existing AoI/ULI mechanisms are sufficient to report of entering or existing an S-NSSAI area. 
2.2 Partially Rejected NSSAI	
For Question 4, we don’t see the need for NG-RAN node to be aware of the Rejected NSSAI due to the following reasons.
· As discussed in section 2.1, in RAN, there are sufficient slice-related tools for RRM policies already. 
· The S-NSSAI(s) in the Rejected NSSAI could be regarded as the Target NSSAI, which is already available for the NG-RAN node.
· There is no need to introduce redundant mechanisms to support both the Rejected NSSAI and the Partially Allowed NSSAI for the similar purposes. 
Proposal 5: [bookmark: _Hlk114415104]For Question 4, RAN3 replies that there is no need to make the Partially Rejected NSSAI available to the NG-RAN.  
3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: [bookmark: OLE_LINK241][bookmark: OLE_LINK242]RAN3 would like to raise the following questions on the usage of the Partially Allowed NSSAI:
· Whether the Target NSSAI and Partially Allowed NSSAI could be signalled simultaneously to the NG-RAN node. And it was the case, what is the expected behaviour for the NG-RAN node? And will the Allowed NSSAI be signalled as well? 
· Whether and how the Partially Allowed NSSAI would work together with the slice-based cell reselection, e.g., if it is considered as the UE’s Requested/Allowed NSSAI, or it is broadcasted as NSAG in the cell broadcast information.  
And RAN3 would like to raise the following questions:
· Whether the Partially Allowed NSSAI would be associated with its own RFSP;
· How the CN can trigger the paging for those S-NSSAI(s)in the Partially Allowed NSSAI, when the UE moves to the TA supporting the Partially Allowed NSSAI;
· Whether and how the Allowed NSSAI should be updated when the UE moves to the TA supporting the Partially Allowed NSSAI;
· Whether the UE-slice-AMBR would contain the S-NSSAI(s) included in the Partially Allowed NSSAI.

Proposal 2: For Question 2, RAN3 replies that no need to send the Partially Allowed NSSAI with the associated TA-list to NG-RAN node under the condition that the answer to Question 1 is “yes”. 

Proposal 3: For Question 3, RAN3 replies that it is not expected to deactivate the PDU session due to the potential high RAN impacts.  

Proposal 4: For Question 3, RAN3 replies that the existing AoI/ULI mechanisms are sufficient to report of entering or existing an S-NSSAI area. 

Proposal 5: For Question 4, RAN3 replies that there is no need to make the Partially Rejected NSSAI available to the NG-RAN.  
4. Reference
[1] [bookmark: _Ref114217910][bookmark: _Ref126678829]S2-2301467, LS on Partially allowed/rejected NSSAI, SA2
[2] [bookmark: _Ref114758344]R3-230405, [Draft] Reply LS on Partially Allowed/Rejected NSSAI, Huawei
3GPP
