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1 Introduction

The last SA2 #116bis [1] has made the following slice-related interim agreements:

1. The network slice is a complete logical network (providing Telecommunication Services and Network Capabilities) including AN and CN. Whether RAN is sliced is up to RAN WGs to determine.

a)     AN can be common to multiple network slices.

2.  A UE may provide network slice selection assistance information (NSSAI) consisting of a set of parameters to the network to select the set of RAN and CN part of the network slice instances (NSIs) for the UE.
3.  If a network deploys network slicing, then it may use UE provided network slice selection assistance information to select a network slice.

4.  A UE may access multiple slices simultaneously via a single RAN. In such case, those slices may share some control plane functions, e.g. MM.

5. If UE obtained an UE temporary ID, the UE shall provide it to RAN during the  RRC connection establishment, so that the NAS signalling messages transmitted over the RRC connection are routed to the Core network function instance identified by this temporary ID..

6. UE provides the NSSAI info to the NextGen Core over NG1.
7. The CN part of network slice instance(s) serving a UE is selected by CN not RAN.
At the same time, the interface between NR RAN and NextGen CN is intended to meet the following goals:

· allow independent evolution of both RAN and CN;

· be flexible and future proof.

This paper presents proposed updates to the key principles of network slicing in RAN that were captured in [2].

2 Discussion
2.1 Network slice selection in RAN
As addressed above, SA2 has agreed that” A UE may provide network slice selection assistance information (NSSAI) consisting of a set of parameters to the network to select the set of RAN and CN part of the network slice instances (NSIs) for the UE.” The NSSAI (which may include UE capability, UE Usage Type etc) may have global significance (i.e. the service can be requested on a visited network by a roaming UE) or may have only local significance (i.e. the service can only be requested when a UE is connected to its home network). In some cases, NSSAI may include an unambiguous network slice type  identifier, e.g. network slice type ID (NeS-ID) or multi-dimensional descriptor (MDD) that can be used by the RAN to identify a pre-configured network slice. Therefore, RAN3 should align with SA2, and using NSSAI as the input when selecting RAN part.
Proposal 1: Capture the following text changes in TR 38.801 [2]: 
---------------------------------------------------------<Start of 1st TP>-----------------------------------------------------------------------
9.1
Key principles for support of Network Slicing in RAN

…

Selection of RAN part of the network slice

-
RAN shall support the selection of the RAN part of the network slice by using network slice selection assistance information (NSSAI) consisting of a set of parameters provided by the UE or CN which can be used to unambiguously identify one of the pre-configured network slices in the PLMN.
…
----------------------------------------------------------< End of 1st TP >---------------------------------------------------------------------
2.2 Slice authentication
During the selection of RAN part of the network slice, “how the RAN verifies that the UE is authorized to select the slice and when this verification happens.” is a left issue to discuss according to the Editor’s note in [2]
. This section intends to clarify the slice verification process.
When the UE requests to attach to the network, CN entity, e.g. SSF performs the identity check to verify whether the UE is authenticated and permitted to access the network. After selecting a suitable network slice instance, a AU function in another CN entity, e.g. Common CP NF or Dedicated CP NF, handles UE’s security context and/or performs the Slice specific authentication. Hence, it is possible for AU to handle the slice authorization to determine whether the UE is authorized to access this particular slice(s). 
Observation 1: It is possible for access authorization and slice specific authentication of multiple slices separated from each other, which are all performed by CN entities.
Proposal 2: Remove a FFS in the Editor’s note in TR 38.801 [2] as following
----------------------------------------------------<Start of 2nd TP>--------------------------------------------------------------------------
9.1
Key principles for support of Network Slicing in RAN

…

Selection of RAN part of the network slice

-
RAN shall support the selection of the RAN part of the network slice, by a slice ID provided by the UE which unambiguously identifies one of the pre-configured network slices in the PLMN.

Editor’s note: How the UE gets this unambiguous slice ID is FFS and to be decided with SA2. The ID could be sent to the UE by the CN after the CN has selected the slice (e.g. similar to eDECOR feature) or it could be pre-configured in the UE.


Editor’s note: It is FFS if the RAN may also select the slice based on specific resources accessed by the UE.

…
-------------------------------------------------------< End of 2nd TP >---------------------------------------------------------------
2.3 RAN selection of CN entity
RAN Selection of CN entity has been already identified as one principle for RAN support of Network Slicing in RAN3[2]. It is responsibility for the RAN to select the CN entity for routing of uplink messages. At the same time, a significant number of companies made the efforts on proposals for network slice selection in SA2 that have impact on RAN solution for CN entity selection. SA2 has agreed that ” If UE obtained an UE temporary ID, the UE shall provide it to RAN during the  RRC connection establishment, so that the NAS signalling messages transmitted over the RRC connection are routed to the Core network function instance identified by this temporary ID.” in SA2 #116bis meeting. If UE temporary ID is not existing and invalid, CN entity selection is based on other slice related information(e.g. MDD, NeS-ID), which could be included in NSSAI concept. Therefore, RAN3 need to align with SA2’s progress and capture the text change from slice ID to temporary ID and NSSAI, if applicable. 
Proposal 3:  Capture the following text changes in TR 38.801 [2]:
----------------------------------------------------  <Start of 3rd TP>----------------------------------------------------------------------
9.1
Key principles for support of Network Slicing in RAN

…

RAN selection of CN entity

· If UE obtained an UE temporary ID, the UE shall provide it to RAN during the  RRC connection establishment, and RAN shall support CN entity selection for routing uplink messages. If no UE temporary ID is received, the RAN selects the CN entity based on NSSAI and a mapping in the RAN node(CN entity, slices supported).
…
-------------------------------------------------------< End of 3rd TP >-------------------------------------------------------------------
2.4 Support for UE associating with multiple network slices simultaneously
According to the solutions in SA2 TR[1], after the UE attaching to the network, RAN will route the uplink messages to a CN entity(e.g. SSF, Common CP or Default Common CP), then the CN entity will select the corresponding network slices for the UE, which means, for control plane, UE has only one signalling anchor point both in RAN and CN. For user plane, it is agreed that one UE could associated with multiple network slices simultaneously by establishing multiple sessions, and the SM function is probably located in the dedicated CP per slice, which means when a UE associates with multiple network slices, separate SM will establish separate UP for the data transition.  
Proposal 4: Add a new bullet of “Support for UE associating with multiple network slices simultaneously” as following in TR 38.801 [2]:
----------------------------------------------------  <Start of 4th TP>----------------------------------------------------------------------
9.1
Key principles for support of Network Slicing in RAN

…

Support for UE associating with multiple network slices simultaneously
· A single UE-CN signaling connection needs to be maintained in case that the UE is associated with multiple network slices simultaneously.
· Multiple RAN-CN UP connections may be facilitated in case that the UE is associated with multiple slices simultaneously.
…
-------------------------------------------------------< End of 4th TP >-------------------------------------------------------------------
3 Conclusion
We propose to capture the above proposed changes in the TR.
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