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1
Introduction

During the RAN3#91bis meeting, key principles apply for supporting of Network Slicing in RAN were captured in [1]. This paper presents further detail mechanism for network slicing selection.  
2
Discussion
As discussed in the last meeting, network slicing includes CN slicing and RAN slicing. Accordingly, the UE need to be connected to the correct slicing. Referring to network slicing key principle in [1], it has been said that the slicing selection includes “RAN slice selection” and “CN slice selection”. RAN slice selection is based on an index or ID provided by the UE which unambiguously identifies one of the pre-configured network slices on the PLMN. The CN slicing is based on the slice index and a mapping in the RAN node. Based on that, the RAN slicing selection and CN slicing selection mechanism are discussed in below sections.
1.1 RAN slicing selection

In the last meeting, RAN3 has below working assumption and FFS issue:
· How RAN supports the slice enabling in terms of RAN functions (i.e. the set of network functions that comprise each slice) is implementation dependent.
· It is still FFS if 3GPP will still additionally want to standardize a few basic slices.
From the above, it is possible some basic slices will be standardized, e.g. define RAN slice for eMBB, Massive MTC, etc. Currently, the definition of RAN Slice is still ambiguous. The motivation for the RAN slicing is to optimize the transmission for the services with very different characteristic and required Qos. If the NR physical layer is supposed to have different carrier spacing/bandwith/configuration for each service (i.e. eMBB, URLLC, mMTC), probably the RAN slicing is defined for per-service and the UE is connected to wrong slicing may not receives the service. On the contrary, in LTE, NB-IOT has very different Qos as normal services, but the RAN can support both normal service and NB-IOT service without defining RAN slicing. So RAN slicing selection should be discussed after RAN slice is defined.  
Proposal 1: RAN Slicing selection should be discussed after RAN slice is defined in RAN2/RAN1.
1.2 CN slicing selection

The principle for CN slicing selection was said:
-
RAN shall support initial selection of the CN entity for initial routing of uplink messages based on received slice index and a mapping in the RAN node (CN entity, slices supported).

Editor’s note: Need to discuss whether an NNSF-like function is needed that uses the slice index as input for initial selection of a CN entity that supports this slice.
How network slicing implemented is discussing in SA2, there are two potential groups of solution. Basically, different network slice have different functionality. 
Group A include the interpretation that the UE obtains services from different network slices, aiming at logical separation/isolation between different slice in CN. This group is characterised by independent subscription management/mobility management for each network slice handling the UE, with the potential side effects of additional signalling in the network and over the air. 
Group B: Network slice with common Control Plane. Different network slices share some common control plane function instances and have some own independent control plane and user plane network functions. 
No matter which solution is applied for network slicing, UE needs to be connected to the correct slice based on the service it requests. In order to select the correct slice, the service character and slicing configuration should be knows beforehand. It is straightforward that the core network is proper to make decision because the core network knows the both. This mechanism was applied in DÉCOR, in which core network is responsible for routing and maintain the UE in the correct dedicated CN. However, one problem is DÉCOR is initially the UE may be attached to the wrong DCN not providing the service UE request, then the redirection may cause unnecessary signalling and latency. The new design of network slicing in 5G could avoid unnecessary delay. For example, if the UE can be connected to the multiple slicing, when a new slicing is selected, this slicing will be added and no redirection will be performed. 
Observation: Core network perform Network Slice Selection Function. 
If there is a common CP slice, when a UE is attached to the network slice initially, the RAN node selects the CP network function in the network slices based on the network topology, the location of the UE and local policy of the RAN. After successful authentication, the CP network function selects proper UP slice based on the slicing context received from the UE, subscription information, network slice status and overall network status. Then notify the network slice ID to the UE.
After the initial attach, if the UE is attached to the network again, it is better to select the last serving CP slice because the UE context was stored there. So in the next selection, the RAN try to select the same CP slice, this mechanism is very similar as the NAS node selection in the LTE. 
In the TR about the network selection said the RAN shall support initial selection of CN slice based on the slice ID, which is not applied if we have a common CP slicing. If we have a common CP slice, a NNSF-like function can be used. The slice ID may be not received by RAN. So it is proposed to change the TR as below: 

RAN selection of CN entity
There are several methods for CN slice selection, related to which architecture will be used for CN slice:
-
RAN shall support initial selection of the CN slice for initial routing of uplink messages based on received slice index and a mapping in the RAN node (CN entity, slices supported).
-
RAN shall support initial selection of the CN entity with NNSF-like function, e.g. the input for the NNSF function can be the NW function identity of the CP slice which the UE registered in the last attaches.
Proposal 2: It is proposed to agree the text proposal in the section 3.
2 Text Proposal for TR
//--------------------------------------------------------
9
Realization of Network Slicing
9.1
Key principles for support of Network Slicing in RAN
The following key principles apply for support of Network Slicing in RAN
RAN awareness of slices
-
RAN shall support a differentiated handling of different network slices which have been pre-configured by the operator. How RAN supports the slice enabling in terms of RAN functions (i.e. the set of network functions that comprise each slice) is implementation dependent. 

Editor’s note: It is still FFS if 3GPP will still additionally want to standardize a few basic slices and the network functions that comprise them (e.g. eMBB, Massive MTC).
Network slice selection of RAN part (FFS)
-
RAN shall support the selection of the RAN part of the network slice by an index or 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 index or ID is FFS and to be decided with SA2. The index or 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 how the RAN verifies that the UE is authorized to select the slice and when this verification happens. 

Editor’s note: It is FFS if the RAN may also select the slice based on specific resources accessed by the UE.
Resource management between slices
-
RAN shall support policy enforcement between slices as per service level agreements.

Editor’s note: How RAN handles the requirements coming from the service level agreements is to be discussed with SA2. 
Support of QoS
-
RAN shall support QoS differentiation within a slice.

Editor’s note: It is FFS if RAN shall additionally support QoS enforcement independently per slice.
RAN selection of CN entity 
There are several methods for CN entity selection, related to which architecture will be used for CN slice:
-
RAN shall support initial selection of the CN entity for initial routing of uplink messages based on received slice index and a mapping in the RAN node (CN entity, slices supported).
-
RAN shall support selection of the CN entity with NNSF-like function, e.g. the input for the NNSF function can be the NW function identity of the CP slice which the UE registered in the last attaches.

Resource isolation between slices (FFS)
-
RAN shall support resource isolation between slices.

Editor’s note: Resource isolation needs to be clarified: It is unclear if resource isolation would imply that multiple slices cannot share control plane (respectively user plane) resources or processing resources in common. It is unclear if resource isolation would imply that cryptographic means should be used to isolate CP and UP traffic between slices.
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