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Abstract: This discussion paper aims at discussing some issues with the approved CRs for slice based cell reselection, slice grouping, and the slice info required for cell reselection and proposes a way forward.
1. Introduction
There are a few aspects to re-consider for the approved CRs, but any changes to the approved CRs needs to be reduced functionality rather than extending the functionality as we need a stable Rel-17 now:
1.	The NSAG Information sent to the UE in NAS
2.	NSSF services used for NSAG Information
2. Discussion 
2.1	The NSAG Information sent to the UE in NAS
The agreed CR for NSAG in S2-2203618 states:
"The configuration the AMF provides includes at least the NSAGs for the UE for the TAs of the Registration Area."
The use of "at least" is ambiguous whether the UE needs the NSAG Information outside the RA for the AS logic or whether additional information is sent for efficiency reasons i.e. to avoid sending the same information multiple times.
To understand whether the UE needs the NSAG Information for TAs outside the RA we first need to understand the AS logic for the UE. From agreed RAN2 CRs there is currently no need for UE AS to know information about TAs outside the RA e.g. there is no TAC or similar in current SIB16. However, previous discussions shows that there are two possible directions for SIB16 i.e. 1) there is no need to add TAC or 2) include TAC when NSAG (Slice Group) relates to neighbour cell of another TA.
[bookmark: _Hlk102640641]The following shows why there is no need to add TAC to SIB16.
Figure 1 shows an example of a network configuration without any NSAG/SIB16.


FIGURE 1: example of a network configuration without any NSAG/SIB16.
Blue gNB serves cells 1-2, and Green Gnb serves cells 3-5. OAM has configured cells of TAs for what slices to be available. Each gNB may also learn which slices neighbour cells support via Xn, and gNB reports its own supported slices to AMF via Ng.
When we now add NSAG, then OAM is aware of the overal network planning and then OAM configures each gNB with NSAG association to network slices i.e. OAM configures the following, as an example:
-	Blue gNB that there is a possible need to use:
-	For TA-1, NSAG1 = S-NSSAI-1 (as cell 1 and cell 2 are neighbours, and cells of TA-1 can be neighbours to cells of TA-2)
-	For TA-1, NSAG2 = S-NSSAI-2 (as cell 1 and cell 2 are neighbours)
-	For TA-1, NSAG3 = S-NSSAI-3 (as cells of TA-1 can be neighbours to cells of TA-2)
-	Green GnB that there is a possible need to use:
-	For TA-2, NSAG1 = S-NSSAI-1 (as cells of TA-2 can be neighbours to other cells of TA-2 and TA-1)
-	For TA-2, NSAG2 = S-NSSAI-2 (as cells of TA-2 can be neighbours to cells of TA-1)
-	For TA-2, NSAG3 = S-NSSAI-3 (as cells of TA-2 can be neighbours to other cells of TA-2)
-	For TA-2, NSAG4 = S-NSSAI-4, S-NSSAI-5 (as cells of TA-2 can be neighbours to cells of TA-3)
-	For TA-3, NSAG1 = S-NSSAI-1 (as cells of TA-3 can be neighbours to cells of TA-2)
-	For TA-3, NSAG2 = S-NSSAI-2 (as cells of TA-3 can be neighbours to cells of TA-1)
-	For TA-3, NSAG4 = S-NSSAI-4, S-NSSAI-5 (as cells of TA-3 can be neighbours to other cells of TA-3)
The OAM information configured in the gNBs are then used when neighbours are configured, or discovered e.g. by ANR. 
For example, using ANR it is discovered that Cell3 is neighbour to Cell2. The gNB checks the information the gNB got via Xn i.e. the supported slices in TA-1 (S-NSSAI-1, S-NSSAI-2) and then checks the configured NSAG to use for that S-NSSAI combination i.e. as SIB16 in Cell3 is in TA-2 the gNB enables NSAG1 and NSAG2 to represent the Cell2 in SIB16 neighbour cell information.
OBSERVATION 1.1: SIB16 does not need any TAC to represent neighbour cells of other TAs.
As there is no need to include TACs of other cells in SIB16 there is no need for UE AS to know NSAGs for other TAs. The UE AS needs to know the NSAGs used within the RA, which include representations of neighbour TAs support of Network Slices.
OBSERVATION 1.2: For the UE's AS logic the UE only needs the NSAG Information for the current RA.
Then, the other reason for the "at least" statement would be for efficiency reasons i.e. to avoid sending the same information multiple times. However, such AMF logic is not described and also the UE would need to store previous received information such that the UE can use it in a new RA. One could add logic to the AMF e.g.:
"To avoid sending the same information multiple times over NAS, the AMF may store the provided NSAG Information as part of the UE context in the AMF and in such case the AMF may in addition provide NSAGs for the UE for TAs outside the Registration Area."
However, also the UE logic would need to be ensured as typically the UE replaces existing infromation when receiving the same type of information from the network and also, SA2 agreed to set size limitations on the UE storage,
OBSERVATION 1.3: Having AMF sending the NSAG Information for TAs outside the RA for efficiency reasons i.e. to avoid sending the same information multiple times, requires additional UE and AMF logic.
Proposal 1.1: Remove the "at least" statement in the CR
2.2	NSSF services used for NSAG Information
The agreed CR in S2-2203619 includes the possibility for NSSF to provide, to the AMF, NSAG information in both the Nnssf_NSSelection_Get and the Nnssf_NSSAIAvailability services.
As the NSAG Information may need to be set per TA, then the NSSF either needs to know the TAs of the RA or the NSSF needs to provide enough NSAG Information covering all possible TAs for any RA that the AMF will determine. Having NSSF for every Nnssf_NSSelection_Get providing more information than needed is not efficient and is a waste of resources without any benefits as the Nnssf_NSSAIAvailability service already would provide the AMFs with the necessary information leading to duplicated functionality and implementations. 
OBSERVATION 2.1: Using Nnssf_NSSelection_Get for providing NSAG Information is not efficient.
Proposal 2.1: Remove the option of NSSF providing NSAG Information using the Nnssf_NSSelection_Get service.
3. Proposal(s)
The following observations and proposals been made:
OBSERVATION 1.1: SIB16 does not need any TAC to represent neighbour cells of other TAs.
OBSERVATION 1.2: For the UE's AS logic the UE only needs the NSAG Information for the current RA.
OBSERVATION 1.3: Having AMF sending the NSAG Information for TAs outside the RA for efficiency reasons i.e. to avoid sending the same information multiple times, requires additional AMF logic.
Proposal 1.1: Remove the "at least" statement in the CR
OBSERVATION 2.1: Using Nnssf_NSSelection_Get for providing NSAG Information is not efficient.
Proposal 2.1: Remove the option of NSSF providing NSAG Information using the Nnssf_NSSelection_Get service.
It is proposed to update the approved CRs following the proposals above e.g. in S2-2203921, and S2-2203922.
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