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1	Introduction
A new work item on further enhancement of RAN Slicing for NR has been agreed at RAN-99 in RP-230787.
The objectives of this WI are as follows:

1. Evaluate the impact, if any, on RAN to support Network Slice Service continuity scenario. [RAN3]
2. Evaluate the impact, and specify the solution, if needed, to support Partially Allowed NSSAI in RRC_Connected Mode. [RAN3]

In this paper Objective 2 will be discussed and a way forward will be derived.
2 Discussion

Objective 2 in RP-230787 tasks RAN3 to investigate the impacts and possible solutions for the support of the Partially Allowed NSSAI. 
In order to do so, we should recall the outcomes of previous discussions in RAN3 on this topic.

In R3-230923 RAN3 answered in the following way to a question from SA2:
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

Answer 2: 
RAN3 agrees that it is not necessary to provide an associated TA-list for each S-NSSAI in the Partially Allowed NSSAI.

From the above it can be concluded that support for the Partially Allowed NSSAI does not require to signal an associated TA-list for each S-NSSAI in the Partially Allowed NSSAI. 
It was discussed in RAN3 that signalling of a TA list is not needed because it is assumed that if an S-NSSAI is allowed to be accessed by the UE in the current TA, it is also accessible in neighbour TAs where it is supported. With this assumption, the NG-RAN has all the information it needs to make use of the Partially allowed NSSAI, e.g. determine how to carry out mobility of PDU Sessions associated to an S-NSSAI. 
[bookmark: _Hlk134026841]Conclusion 1: Support for the Partially Allowed NSSAI does not require signalling from 5GC to the NG-RAN of an associated TA-list for each S-NSSAI in the Partially Allowed NSSAI

Additionally, SA2 has provided clarifications on the Partially Allowed NSSAI framework in the reply LS in R3-232510. In the reply LS SA2 has not raised any specific issue concerning how the Partially Allowed NSSAI fits into the established Network Slicing framework. 
SA2 has clarified, for example, that 
“The Target NSSAI could be signalled simultaneously with the Partially Allowed NSSAI to the NG-RAN node. If received the NG-RAN would use the Target NSSAI to steer the UE to a cell supporting the S-NSSAIs in the Target NSSAI also taking any associated RFSP into account”
and
“It is expected that the AMF provides the RAN with a single RFSP index, taking the Allowed and the Partially Allowed NSSAI into account”
We note from the replies from SA2 in R3-232510 that:
1) The Target NSSAI can be signalled together with the Partially Allowed NSSAI. In this case the Target NSSAI provides richer information than the Partially Allowed NSSAI because it informs the RAN about where target (i.e. prioritised) slices are allowed for the UE. This enables the RAN to perform mobility towards targets that enable access to prioritised slices
2) SA2 did not flag any issue with the compatibility of the Partially Allowed NSSAI and the current slicing framework. This lets us conclude that, apart from the support of signalling of the information included in the Partially Allowed NSSAI, RAN3 does not need to add any further information over the interfaces
Conclusion 2: When Target NSSAI and Partially Allowed NSSAI are signalled together, the Target NSSAI provides richer information than the Partially allowed NSSAI. 
Conclusion 3: The Partially Allowed NSSAI feature re-uses the framework already in place for the Allowed NSSAI. Apart from the introduction of information representing the Partially allowed NSSAI and their associated descriptions, no more impact is foreseen in RAN3

We now tackle the question of how to define the Partially Allowed NSSAI in our specifications. 
We note that the use of the Allowed NSSAI is specified in RAN3´s specifications as follows (see semantics descriptions in TS38.413)
“Indicates the S-NSSAIs permitted by the network”
We also note that the RAN3 specifications refer to TS23.501 when it comes to how the Allowed NSSAI is used by the RAN. In TS23.501 the Allowed NSSAI is defined as:
Allowed NSSAI: Indicating the S-NSSAIs values the UE could use in the Serving PLMN in the current Registration Area.

However, the NG-RAN is not aware of the Registration Area in place for the UE. Therefore, the Allowed NSSAI is for the NG-RAN the list of S-NSSAIs that are allowed for the UE within the TA. 
In line with this understanding, there are two possible ways to encode the Partially Allowed NSSAI.

1) The S-NSSAIs included in the Partially Allowed NSSAI, which are allowed in the current TA for the UE can be included in the Allowed NSSAI. 
2) The S-NSSAIs included in the Partially Allowed NSSAI are listed in a new IE, following the same structure as the Allowed NSSAI, namely a list of S-NSSAIs that are partially allowed for the UE.

In Approach 1) the Allowed NSSAI would still maintain the same definition that currently has for the NG-RAN. Namely, the Allowed NSSAI would still “Indicate the S-NSSAIs permitted by the network”. Approach 1) has the advantage that it has a minimum impact on the NG-RAN. With Approach 1) there would be no need for ASN.1 changes. Possibly, clarifications could be added at Stage 3 semantics/procedures descriptions or Stage 2 level.
In Approach 2) the list of Partially Allowed NSSAIs is clearly separated from the Allowed NSSAI. However, this implies a higher Stage 3 level impact, both at procedure level and ASN.1 level. Approach 2) does not bring any functional advantage at NG-RAN level.

From the above we can deduce that Approach 1) would enable to include the Partially Allowed NSSAIs that are valid in the current TA in the Allowed NSSAI, hence supporting the Partially Allowed NSSAI functionalities at NG-RAN, and at the same time reducing the impact on RAN3 specifications. 
Approach 2) brings the same level of functionalities as approach 1) but with higher impacts on RAN3 specifications. 

Independently of whether approach 1) or approach 2) is selected, we can assume that the NG-RAN will have information about the Partially Allowed NSSAIs that are allowed in the current TA for the UE. Under this assumption, the behaviour of the NG-RAN at reception of such information would be the following:
· NG-RAN receives the Allowed NSSAI and Partially Allowed NSSAI information from the AMF and for a UE
· UE receives the Partially Allowed NSSAI over NAS, with an associated TA-list for each S-NSSAI in the Partially Allowed NSSAI, identifying the TAs where each partially allowed S-NSSAI is allowed, hence the UE is able to access slices in the TAs where they are allowed
· One or more PDU Session resources are established for the UE in the current TA for S-NSSAIs included in the Partially Allowed NSSAI. Note that “It is the responsibility of the 5GC to validate that the UE has the rights to access a network slice.” (see TS38.300), hence the NG-RSAN purely admits/reject PDU Session resources based on its available resources and based on whether the requested slice is supported at the RAN.  
· During mobility, the NG-RAN is aware of the S-NSSAIs supported by neighbour NG-RAN nodes. Under the assumption that Partially Allowed S-NSSAIs supported in the current TA are allowed also in neighbour TAs, the NG-RAN is able to properly select mobility targets and perform UE handovers also taking into account slice access in neighbour cells.


Based on the above understanding, the following is proposed:
The following is proposed:
Proposal 1: RAN3 to discuss which of these two approaches is preferred for the encoding of the Partially allowed NSSAI, taking into account the supported functionality at NG-RAN and the impact on RAN specifications:
1) The S-NSSAIs included in the Partially Allowed NSSAI, which are allowed in the current TA for the UE, can be included in the Allowed NSSAI.
2) The S-NSSAIs included in the Partially Allowed NSSAI are listed in a new IE, following the same structure as the Allowed NSSAI, namely a list of S-NSSAIs that are partially allowed for the UE.
We also note that SA2 is in the process of concluding their work on network slicing. In order to enable SA2 to correctly draft their final versions of the specifications RAN3 should communicate to SA2 the outcomes of the discussions on how the Partially Allowed NSSAI will be supported over the NG interface. 
Proposal 2: RAN3 to inform SA2 on the outcomes of the discussions on how to support the Partially Allowed NSSAI over the NG interface and to provide further feedback on this feature, if needed.
Conclusion
In this paper, a summary of the discussions so far carried out on the topic of Partially Allowed NSSAI has been made. 
The following conclusions have been derived:
Conclusion 1: Support for the Partially Allowed NSSAI does not require signalling from 5GC to the NG-RAN of an associated TA-list for each S-NSSAI in the Partially Allowed NSSAI
Conclusion 2: When Target NSSAI and Partially Allowed NSSAI are signalled together, the Target NSSAI provides richer information than the Partially allowed NSSAI. 
Conclusion 3: The Partially Allowed NSSAI feature re-uses the framework already in place for the Allowed NSSAI. Apart from the introduction of information representing the Partially allowed NSSAI and their associated descriptions, no more impact is foreseen in RAN3

The paper also proposed further discussions in RAN3 to clarify how to proceed for the introduction of the Partially Allowed NSSAI:
Proposal 1: RAN3 to discuss which of these two approaches is preferred for the encoding of the Partially allowed NSSAI, taking into account the supported functionality at NG-RAN and the impact on RAN specifications:
1) The S-NSSAIs included in the Partially Allowed NSSAI, which are allowed in the current TA for the UE, can be included in the Allowed NSSAI.
2) The S-NSSAIs included in the Partially Allowed NSSAI are listed in a new IE, following the same structure as the Allowed NSSAI, namely a list of S-NSSAIs that are partially allowed for the UE.

Proposal 2: RAN3 to inform SA2 on the outcomes of the discussions on how to support the Partially Allowed NSSAI over the NG interface and to provide further feedback on this feature, if needed.
