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1 Discussion
In S2-2301467 SA2 sent some questions to RAN3 on KI5. In R3-230923, they replied on some of the questions, and asked for some clarifications. 
In this contribution we will go through the LS reply and discuss it. 
From the LS reply:
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?
Answer 1: 
Partially Allowed NSSAI may be useful depending on the compatibility with current slicing framework and existing mechanisms such as Target NSSAI, Allowed NSSAI, RFSP, etc. RAN3 needs to further discuss these aspects.
In addition, during discussions, companies in RAN3 raised the following questions on the usage of the Partially Allowed NSSAI:
a) Whether the Target NSSAI and Partially Allowed NSSAI could be signalled simultaneously to the NG-RAN node? And in such case, what is the expected behaviour at the NG-RAN node (also considering the Allowed NSSAI)?

To reply to question a, we need to discuss the usage of different NSSAI’s in RAN with and without the Partially Allowed feature. The minimum requirement is that all functionality of R17 also is available when the feature is used. 
Allowed NSSAI
In R15-17, the Allowed NSSAI is the slices that the UE may use in the current RA, without a new registration. From RAN point of view, it is the slices that the UE may have PDU sessions on in the current TA. (RA is only signalled to RAN when preparing inactive mode.) How RAN should use the Allowed NSSAI is not defined in the standard, but possible usage are e.g. inter-frequency mobility decisions.
When the Partially Allowed NSSAI is introduced, it will contain some of the slices that are supported in the current TA, and/or some slices that are not supported in the current TA, but is supported in other TA’s of the UE’s RA. 
From RAN point of view, the Allowed NSSAI is therefore not complete in this scenario, since it does not list all slices supported in the current TA that the UE is allowed to use. One way to solve that, would be to add the slices supported in the current TA to the Allowed NSSAI signalled to RAN. Whenever the UE is changing TA, the Allowed NSSAI could be updated before sending it in the PATH SWICH ACK or HANDOVER REQUEST during the HO. Using this method, there is no need to send the Partially Allowed NSSAI to RAN, and the feature can be used even if the RAN does not support it. 
Observation-1: If slices supported in the current TA are added to the Allowed NSSAI when sending it to RAN, the feature can be used also if signaling of Partially Allowed NSSAI is not supported in RAN.  
 
In the scenario when Partially Allowed NSSAI is signalled to RAN, the Allowed NSSAI of R17 corresponds to the slices in the Allowed NSSAI complemented with the slices in the Partially Allowed NSSAI that are supported in the current TA. 
Observation-2: When Partially Allowed NSSAI’s are used, the slices allowed for the UE in the current TA are not only the slices in the Allowed NSSAI, but also the slices in the Partially Allowed NSSAI that are supported in the current TA.

The slices of the Partially Allowed NSSAI that are not allowed in the current TA may be used by RAN as an indication of slices that the UE may want to access, in case it is moved to a TA that supports them. It could therefore be used as input for inter-frequency mobility. This is very similar to the use of the Target NSSAI, so the question whether they can be sent simultaneous is relevant. If the Partially Allowed NSSAI can serve the same purpose as the Target NSSAI, there is no need for both parameters, at least for those specific S-NSSAIs.
To investigate if that is the case, we can use a simple example where a UE have coverage of two cells in different frequency bands:
Example:  
UE’s Subscribed S-NSSAI: Slice A (High performance slice); Slice B (Local corporate slice); Slice C (Default slice, eMBB)
UE is in Cell 1 in TA 1 on frequency band f1, but also have coverage for Cell 2 on f2, which belong to TA2.
Slice A is supported in Cell 1, but not in Cell 2. Slice B is supported in Cell 2, but not in Cell 1. Slice C is supported in whole PLMN.
The UE requests Slice A,B&C. Operator policy is that UE should always use slice B when it is within range.
Solution in R17: 
UE is signalled Allowed NSSAI= Slice A, C;  Rejected in RA=Slice B;  RA=TA 1
RAN is signalled Allowed NSSAI=Slice A, C; Target NSSAI= B, C; Target RFSP = f2. (Slice A is not included in Target NSSAI, since it is not possible to serve both.)
· RAN will move UE to Cell 2, and UE may use slice B

Solution with only Partially Allowed NSSAI:
UE is signalled: Allowed NSSAI=Slice C; Partially Allowed NSSAI=Slice A(TA 1), Slice B(TA2);  RA= TA 1&2
RAN is signalled: Allowed NSSAI=Slice C; Partially Allowed NSSAI=Slice A(TA 1), Slice B(TA2);
RAN knows that moving UE to Cell 2, would mean losing connection to slice A, and since it does not know the operator policy, it will assume that ongoing sessions should be prioritized, and keep the UE in Cell 1.
· UE does not get access to slice B

Solution with both Partially Allowed NSSAI and Target NSSAI:
UE is signalled same as above.
RAN is also signalled a Target NSSAI=Slice B, C and Target RFSP = f2.  (Slice A is not included in Target NSSAI, since it is not possible to serve both.)
· RAN will move UE to Cell 2, and UE may use slice B

As this example shows, the Target NSSAI provides more information than the Partially Allowed NSSAI to RAN, since it only includes slices that can be used simultaneous, it may be used to inform RAN if operator policy is that the UE should be moved to a cell serving a Target set of slices even if it will cause an ongoing session to be interrupted. Another advantage of the Target NSSAI is that it is associated with a Target RFSP value which indicate on what frequency the slices can be found, and in case the slices are served on several frequencies, the RFSP value will indicate what frequency the UE preferrable should be on. It is therefore in some scenarios useful to send both the Target NSSAI and the Partially Allowed NSSAI.
Observation-3: The Target NSSAI provides more information than the Partially Allowed NSSAI, since it only indicates slices that can be served together, and it is associated with a Target RFSP.   
The target NSSAI may be useful whenever the slice support is different in different frequency bands, also when Partially Allowed NSSAI’s are used. However, in the text on Target NSSAI in 23.501, it is not described how slices in the Partially Allowed NSSAI can be included in the Target NSSAI.
In the CR S2-2304202 we propose how Partially Allowed and Partially Rejected NSSAI’s may be used to construct the Target NSSAI. 
Proposal-1: Describe how the Target NSSAI may be based on Partially Allowed NSSAI, as proposed in the CR of S2-2304202.

In draft LS reply S2-2304201, we propose how to reply to RAN3 on question a, and the other questions and replies of RAN3.
Proposal-2:  Reply to RAN3 that both Target NSSAI and Partially Allowed NSSAI may be present at the same time, and that in that case, the Target NSSAI shall be used as described in 23.501, and that the slices the UE may use in the current TA are the slices in the Allowed NSSAI and the slices in the Partially Allowed NSSAI that are supported in current TA. 

From the LS reply:

b) Whether and how the Partially Allowed NSSAI would work together with the slice-based cell reselection? 

For question b, we have already agreed in SA2 that the Partially Allowed NSSAI should be added to the slices considered for slice based cell re-selection.
Proposal-3: Reply to RAN that SA2 agreed that the Partially Allowed NSSAI would be provided as input to the logic for slice-based cell reselection. For CT1 and RAN2 that can mean that the S-NSSAIs of Partially Allowed NSSAI are provided in one list with the S-NSSAIs of the Allowed NSSAI but it is up to CT1 and RAN2 to decide. 
From the LS reply:
c) Whether the Partially Allowed NSSAI would be associated with its own RFSP and if yes, how would this relate to existing information signalled today? . 
How would the RFSP(s) related to other information, e.g. Allowed NSSAI signaled today, relate to the Partially Allowed NSSAI? 

In current SA2 specs, it is described that the Partially Allowed NSSAI may be considered when deriving the RFSP, and as described above, it should also be used as a base for the Target NSSAI associated RFSP, so no more RFSP value is needed, and the answer of the first question is no. 
Proposal-4: Reply to RAN3 that in current SA2 specifications, the Partially Allowed NSSAI can also be used as input when determining an RFSP associated to the Allowed NSSAI, and as described in the CR S2-2304202, it may also be used as input for the Target NSSAI and Target RFSP. i.e. there is no separate RFSP associated with the Partially Allowed NSSAI. 
From the LS reply:

d) How does the Partially Allowed NSSAI work with respect to UE-Slice-MBR?

The UE-Slice MBR is the combined bitrate of all DRB’s on the slice, and that should not change with the introduction of Partially Allowed NSSAI.
Proposal-5: Reply to RAN3 that UE-Slice-MBR is applied for applicable S-NSSAIs and it works in the same way as for S-NSSAIs in the Allowed NSSAI. If the UE moves to a TA where the S-NSSAI is not supported the UP will be deactivated in the same was for an S-NSSAI of Allowed NSSAI (UE moves to a TA outside the RA not supporting the S-NSSAI).


From the LS reply:

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.
Proposal-6: Agree that no TA list is sent to RAN with the Partially Allowed NSSAI

From the LS reply:
[bookmark: _Hlk131493061]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?

Answer 3:  
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.
In current specification, 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.
Using the existing procedures, the NG-RAN node is able to inform the AMF of whether the UE enters or exits the S-NSSAI area of support.

Proposal-7: Agree that no extra functionality is added to deactivate PDU sessions, or trigger reporting of entering or exiting a S-NSSAI area of support to AMF

From the LS reply:
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?

Answer 4: 
There is no agreement in RAN3 on the benefits of signalling the Rejected S-NSSAI and whether to introduce Rejected S-NSSAI in RAN3.

Since RAN3 could not conclude on the issue, it is motivated to further discuss it. With the Partially Rejected feature, the usage of the Allowed NSSAI is not affected since it still contains all slices the UE may use in the RA. Therefore, the only motivation for sending the Rejected S_NSSAI for part of the RA to RAN is so that RAN can move the UE to a frequency supporting a rejected slice.
However, the Target NSSAI is already available for this purpose, and as shown above the Target NSSAI is more powerful, since it specifies the set of slices the UE should access based on operator policy, and a RFSP value is included that indicates what frequency is best for accessing the slices.
Proposal-8: Agree that there is no need to signal the Partially Rejected NSSAI, since the Target NSSAI is more useful for directing a UE to frequency band supporting a partially Rejected slice.
 
2	Proposal
Based on the above observations and proposals, it is proposed to approve the 23.501 CR in S2-2304200, and send LS reply in S2-2304201 to RAN WGs.
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