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1. 
Introduction

Network Slice is a network created by the operator customized to provide an optimized solution for a specific market scenario which demands specific requirements with end to end scope as described in 3GPP TR23.799[1]. QoS is the mechanism to support required performance and SLA (service level agreement).
This paper discusses the principles for QoS support with network slicing in the RAN. 

2. 
Network slicing
Figure 1 (figure 6.1.2.1.1-1 of TR 23.799 [1] ) shows a conceptual architecture of network slicing. Each slice is associated with a tenant. Each tenant may have multiple slices of different types. The tenant may a company e.g. Netflix, Google that requires certain resources and QoS in the network. The service type may be e.g. eMBB, mMTC, criC - or operator specific. As discussed in [4], resource isolation between slices is needed to ensure QoS and to avoid one slice jeparadize other slices.
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Figure 1: Network Slicing Architecture

3. 
RAN QoS principles for network slicing

Each slice should have a SLA between MNO and the tenant. Slice in RAN may be semi-statically configured by OAM or CN. In the slice setup, RAN reserves/configures resource for the slice per the SLA. QoS is the mechanism to esnure the SLA.
As agreed in RAN2#94, a DRB (data radio bearer) defines the QoS treatment in RAN TR 38.804 [3]. 

By definition, the QoS parameters and handling principles have fundamental impacts to resource allocations and management, e.g. scheduling, in RAN. In order to prevent negative impact across slices in RAN, resource isolation shall be supported for each slice. This aspect can be easily guaranteed by defining separate DRBs between each slice for a UE, as proposed in [4].
Proposal 1: Slice level QoS enforcement shall be supported by RAN. 
Each UE may subscribe to one or more slices. The slice subscription should include slice level QoS profile for the UE based on the SLA with the associated tenant of the slice. Therefore, the principle QoS profile of the slice should be provided by the core network to the RAN. For example, a potential procedure as below can be used by RAN to obtain the slice QoS: In initial slice selection, core network (e.g. common control plane function) downloads subscribed slice QoS from HSS. After slice selection and registration, core network sends the slice level QoS to RAN via NG2 interface.

Proposal 2: RAN receives slice level QoS from core network.

In addition, a slice may contain multiple sub-services, e.g.. control and data signaling for an industrial application within one slice. Each of these sub-services may in turn require different QoS treatments, and therefore it should be possible to support multiple QoS treatments, i.e. DRB configurations, within each slice. 
Observation: Each slice may support multiple DRBs for QoS differentiation within a slice.
With the above definition, the slice level QoS can be seen as the QoS of a group of DRBs of a UE. As a network slice defines a separate business scenarios, it is natural to observe the similarity of intended use of QoS for slice and PDN as defined today. Currently in LTE, each PDN connection can ensure both APN level QoS and EPS bearer level QoS and each PDN’s APN and EPS bearer level QoSs are accounted for separately. As a result, RAN shall provides the capability to account for QoS traffics separately for each slice. This implies a basic design principle as the following: QoS definition accounted per slice should be supported if the same QoS parameters are accounted per APN is supported. For example, slice AMBR should be supported if APN AMBR is supported. 

Proposal 3: RAN design shall be able to support slice level QoS parameters for all QoS parameters that have a corresponding APN level definitions. 
5.  Conclusion

Proposal 1: Slice level QoS enforcement shall be supported by RAN. 
Proposal 2: RAN receives slice level QoS from core network.
Observation: Each slice may support multiple DRBs for QoS differentiation within a slice.
Proposal 3: RAN design shall be able to support slice level QoS parameters for all QoS parameters that have a corresponding APN level definitions. 
Proposed TP: (In TR 38.801 Subclause 9.1)

===============Proposed TP begins=============

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).
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 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. 
-  Slice level QoS enforcement shall be supported by RAN. RAN receives slice level QoS from core network.

-  RAN shall support slice level QoS parameters for all QoS parameters that have a corresponding APN level definitions.

RAN selection of CN entity
-
RAN shall support initial selection of the CN entity for initial routing of uplink messages based on received slice ID and a mapping in the RAN node (CN entity, slices supported). If no slice ID is received, the RAN selects the CN entity based on NNSF like function, e.g. UE temporary ID.
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.

===============Proposed TP ends=============
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