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1
Introduction
In the RAN2#98 meeting, RAN signalling for AMF selection was discussed and the following agreements were made,
Agreements:


1
RAN2 assumption is that MSG3 does not to deliver assistance information for AMF selection due to RRC size constraints as in LTE.

2
RAN2 assumption is that MSG5 is the earliest message that can be used to deliver assistance information for AMF selection.
Further, in RAN2#99 meeting, some generic agreements were made regarding network slicing where the number of slices per UE in parallel is confirmed in response to SA2 progress.
2a: Number of slices supported by UE in parallel is 8.

This contribution intends to further discuss the remaining issues of RAN signalling of slicing information in parallel with SA groups and a TP on Stage 2 TS is attached in annex as well. 
2
Discussion
2.1
Slicing information in Msg5
With respect to the RRC size limitation raised by the LS sent from RAN3 [1], RAN2 agreed Msg5 could be earliest message for AMF selection. Although MSG5 is much less sensitive to size overhead, the need for further optimization is not yet concluded due to the uncertain size of the assistance information. 
According to the response LS regarding RAN support for NW slicing, SA2 confirmed the use of NSSAI for AMF selection in case the UE temporary ID is missing in RRC, or it is not valid for routing in the serving RAN node, especially [2], 
The UE therefore is so far in the current SA2 design expected to include in the RRC Connection establishment the NSSAI with all (up to 8) S-NSSAIs. Further design requirements may need to be addressed based on SA3 feedback.
In view of the understanding that an S-NSSAI can be at most 32 bits and it may be 8 bits only if SD field is omitted, there is no need to further optimize slice information in MSG5 by introducing another identifier and all S-NSSAI can be accommodated in MSG5 if provide by NAS. In addition, how to use the received S-NSSAI other than AMF selection, e.g. to apply for early policy can be RAN implementation without impact on standards.
Proposal 1: S-NSSAIs shall be included in MSG5 for AMF selection if provided by NAS.
Proposal 2: It is RAN implementation to use the received S-NSSAIs in RRC for early policy purpose other than AMF selection.
2.2
Slice information in Msg3
As agreed in TS 38.300, protection mechanisms are needed to achieve resource isolation between slices for the shared resources [3]. In the RAN2#98 meeting, it was discussed whether MSG3 can be used to carry slice information for admission control, but without no conclusion. Since it is acknowledged that radio resources are shared in most cases for slicing, MSG3 could convey the purpose of establishment in order to fulfil the requirement of isolation between slices. It was argued in [4] that NAS provided access category can be included in MSG3, which serves the similar purpose as establishment cause value. Other than that, reusing the cause with extended values relevant to slices for the RRC connection request could be feasible especially in case the amount of access category is quite large. Upon receiving the cause value, gNB could decide whether to accept or reject the RRC connection request triggered by the particular slices. It could be a default value or pre-configured in the UE and passed to the AS from the upper layer, and collaboration with CT1 is needed. From our understanding, the format of slice information can be further decided once slice-based access control is approved in RAN2.
Proposal 3: MSG3 can indicate the slice-related information, e.g. cause values relevant to slices for slice-based admission control.

2.3
AS security for Slice information over RRC
Regarding privacy protection of network slice identifier, the following interim agreement was captured in the last SA3 meeting [5], 
X.7.9.X.2 Interim Agreement 

The NSSAI shall be confidentiality protected whenever NAS security context is available (as far as regulation allows).

According to the interim agreement from SA3 above, it can be seen that only NAS security for NSSAI is tackled while AS security is not involved. However, as in LTE, after NAS security is activated during registration procedure, UE AS security that is active after SMC can be invalid again when UE is back to IDLE. In this case, when NAS procedure is performed, e.g. Registration area update, MSG5 with NSSAI is not confidentiality protected actually. From RAN2 point, current SA3 agreement is unable to solve the AS security for NSSAI over RRC, and therefore, further clarifications may be needed to address this ambiguity. 
SA2 carried out some discussions on the slice privacy considerations, but finally decided not to take it into account till SA3 makes further clarification [6]:
Editor's note:
This clause is to be considered Void till SA3 state they explicitly require omission of NSSAI from RRC layer for privacy reasons and not just as their TR 33.899 agreement "The NSSAI shall be confidentiality protected whenever NAS security context is available (as far as regulation allows)."

In order to support network-controlled privacy of slice information for the slices the UE accesses, when the UE is aware or configured that privacy considerations apply to NSSAI:

· the UE shall not include NSSAI in NAS signalling unless the UE has a NAS security context

· the UE shall not include NSSAI in unprotected RRC signalling 

As for the holding agreements from SA2, it is clear that SA2 is to determine how the UE is aware or configured that the network has privacy considerations for NSSAI thereby avoid including NSSAI over MSG5. Therefore, it doesn’t affect the conclusion made by RAN2 that MSG5 can be used to carry NSSAI for AMF selection.
Proposal 4: RAN2 could leave the AS security issue of MSG5 with S-NSSAI to SA3 and/or SA2 till further agreements are made.
3
Conclusions
This contribution gives further updates on RAN signalling for NW slicing based on recent progress from SA groups. The following proposals are made into consideration,
Proposal 1: S-NSSAIs shall be included in MSG5 for AMF selection if provided by NAS.

Proposal 2: It is RAN implementation to use the received S-NSSAIs in RRC for early policy purpose other than AMF selection.
Proposal 3: MSG3 can indicate the slice-related information, e.g. cause values relevant to slices for slice-based admission control.

Proposal 4: RAN2 could leave the AS security issue of MSG5 with S-NSSAI to SA3 and/or SA2 till further agreements are made.
In addition, a TP to Stage TS 38.300 on RAN signalling aspects of network slicing is provided in annex
Annex

/**********************************************************Start of 1st Change*******************************************************/

17.3.1
General Principles and Requirements

In this sub clause, the general principles and requirements related to the realization of network slicing in the NG-RAN for NR connected to 5GC are given.
A network slice always consists of a RAN part and a CN part. The support of network slicing relies on the principle that traffic for different slices is handled by different PDU sessions. Network can realise the different network slices by scheduling and also by providing different L1/L2 configurations. UE should be able to provide assistance information in terms of S-NSSAI(s) for network slice selection in RRC message, if it has been provided by NAS. UE may also provide cause value relevant to requested network slicing in RRC message for admission control in gNB. While the network can support large number of slices (hundreds), the UE need not support more than 8 slices in parallel.
Editor’ Note: AS security issue of  S-NSSAI in unprotected RRC message is handled by SA WGs.
/**********************************************************End of 1st Change*******************************************************/

/**********************************************************Start of 2nd Change*******************************************************/

17.3.4
Signalling Aspects

It is FFS whether signalling procedures will be kept in this section or moved to other sections describing procedures.

17.3.4.1
General

In this sub clause, signalling flows related to the realization of network slicing in the NG-RAN are given.

17.3.4.2
CN Instance and NW Slice Selection

RAN selects the AMF based on a Temp ID or assistance information provided by the UE.

In case a Temp ID is not available, the RAN uses the S-NSSAI(s) provided by the UE at RRC connection establishment to select the appropriate AMF instance (the information is provided after MSG3 of the random access procedure). If such information is also not available, the RAN routes the UE to a default AMF instance.

The gNB uses the list of supported S-NSSAI(s) previously received in the NG Setup Response message when selecting the AMF with the assistance information. This list may be updated via the AMF Configuration Update message.
Editor’ Note: How to use the received S-NSSAI(s) for other purposes is up to RAN implementation.
/**********************************************************End of 2nd Change*******************************************************/
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