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1
Introduction
Last RAN2#Adhoc meeting made the following agreements on RAN support of network slicing [1]. 
1:
RAN2 understanding is that traffic for different slices is handled by different PDU sessions.

2
Network can realise the different network slices by scheduling and also by providing different L1,2 configurations.

3
UE should be able to provide assistance information for network slice selection in RRC message, if provided by NAS.

FFS whether it is possible to provide different PRACH, access barring and congestion control information for different slices.

4
Above agreements and FFS are also applicable for LTE connected to 5G-CN.

In this document, based on the above agreements we elaborate further the scheduling related RRM issues and congestion control when RAN supports multiple network slices simultaneously. 
2
Discussion
2.1 
RAN Part of Network Slice Instance
A network slice is a complete logical network (providing Telecommunication Services and Network Capabilities) including AN and CN. Network slice is a concept describing a system behaviour, and it is implemented via network slice instance(s) [2]. RAN part of a network slice instance, or RAN instance for short in this paper, is a combination of L1 resource component, L2 configuration/functions, and RAN infrastructure, to address the needs of specific services and requirements. 
It was agreed that different RAN instances could be realized via different L1, and L2 configurations.. In fact, L3 configurations in terms of mobility configuration are also required based on the slice specific services, requirements as well as UE capabilities. For example, for those slices with fixed MTC devices, the measurement and reporting configuration may not be needed. If only MO is supported, the paging monitoring could be disabled as well. Another example is that for slices supporting URLLC services, the measurement and reporting should be tailored to enable high reliability and low latency feature.. 
Proposal 1: UE should be able to act on proper L3 configurations of RAN parts of network slice instances in addition to L1 and L2 configurations. 
2.2  RRM policies
It is expected for RAN to fulfil the slice specific requirements and features following the RRM related principles agreed in RAN3 TR.
· RAN shall support policy enforcement between slices as per service level agreements 
· RAN shall support QoS differentiation within a slice;
· RAN shall support resource isolation between slices;
It was agreed that Network can realise the different network slices by scheduling. Generally, there are two kinds of resource multiplexing approaches to support multiple RAN instances within a single cell: dedicated radio resources and shared radio resources. The gNB could use either way or hybrid solution based on the specific slice requirements. 
2.1.1. Dedicated radio resources 
In this case, the fully dedicated radio resources are allocated to a certain RAN instance. This kind of resource isolation could avoid one slice affecting another slice, and could be used under many specific scenarios. For example, a slice dedicated for public safety would require dedicated and exclusive resources for RAN treatment. An extreme case is to deploy a single cell to serve an ETWS slice. Under these scenarios, separate MAC entity per RAN instance would be required and independent scheduling is performed per a RAN instance. 
Proposal 2: UE should be able to support separate MAC entity per a RAN instance, when dedicated radio resources are allocated to a RAN instance and scheduled independently. 
2.1.2. Shared radio resources
In this case, a single MAC entity could support multiple slices sharing the radio resources simultaneously. In one such scenario, multiple network slices may differ for their feature and services they support. For example, one slice is used for uRLLC service while another one is for eMBB service, both of which hold completely distinct requirements. The gNB could use two different numerologies/TTIs to support these two slices. Note that it is still possible that the traffics of a slice could be mapped to more numerology/TTI duration. 
When multiple slices deliver services with similar features, a common numerology/TTI duration could be used to support multiple slices simultaneously. 
Proposal 3: UE should be able to support a common MAC entity for multiple RAN instances, when they share common radio resources.

2.3  Congestion control among multiple slices
It remains FFS whether it is possible to provide different PRACH, access barring and congestion control information for different slices. We think these congestion control mechanisms among multiple slices should be supported. 
· Access control
In order to minimize the inter-slice impact, the slice-specific access control mechanism could be introduced. Based on the slice-specific access control information, the UE associated with the congested slice may be barred or associated traffic is policed while other UEs could access the network normally. Even when the UE is associated with multiple slices simultaneously, the UE may only initiate the access request to the slice which operates normally. 
· RACH
In order to minimize the inter-slice impact, independent RACH resources, e.g., preamble, time/frequency resources, etc., can be allocated towards difference slices. Note that the independent RACH resources are not always required, e.g., they are not needed unless in congestion situation. In order to ensure this, the slice-specific RACH resources should be aware by the UE. 
Proposal 4: UE should be able to support RAN instance specific access control and RACH resources.
· Admission control
As defined in SA2, the admission control function controls which QoS flows shall be admitted or sacrificed when the radio resources are scarce [2]. 
NOTE 17:
The NextGen/NR architecture supports per QoS flow admission control (priority and pre-emption) based on NextGen QoS parameters associated with the QoS flow in accordance with operator-authorized user and application service priorities. Pre-emption can be subject to national/regional regulatory requirements.
Hence QoS flow level admission control would be supported by the gNB, which is different from the per bearer level in LTE. In order to minimize the negative impact between different slices, per slice per QoS flow admission control should be supported in handover procedure or session/slice establishment procedure. The admission control may take into account the overall resource situation, the QoS-flow requirements, etc. 
Proposal 5: Per slice per QoS flow admission control should be supported during handover procedure or session establishment/revision procedure.
In order for NR UE to acquire slice-specific parameters, the following two options could be further studied. 
· System information:
The information could be provided within the minimum SI or Other SI. For example, the RAN instance specific information could be provided together with the slice ID which is used as slice selection assistance information by UE [3]. This information could be treated as Other SI which could be acquired by the NR UE only when necessary. Also instead of using the slice ID, the ACDC like solution could be further studied. 
· Dedicated signalling

The information could be provided in dedicated signalling as well. For example, for connected UEs the gNB could directly provide related information. Another example is that each time the CN provides updated or accepted NSSAI to the UE, RAN could provide the RAN instance specific information as well. 
Proposal 6: RAN instance specific parameters could be transmitted via system information, dedicated signalling or a combination of both.  
3
Conclusions
This contribution gives our views on the RAN sub-network instance of network slice, and analyzes the support of different RRM policies between network slices, including isolated resources and shared resources. We make the following proposals. 
Proposal 1: UE should be able to act on proper L3 configurations of RAN parts of network slice instances in addition to L1 and L2 configurations. 
Proposal 2: UE should be able to support separate MAC entity per a RAN instance, when dedicated radio resources are allocated to a RAN instance and scheduled independently. 
Proposal 3: UE should be able to support a common MAC entity for multiple RAN instances, when they share common radio resources.

Proposal 4: UE should be able to support RAN instance specific access control and RACH resources. 
Proposal 5: Per slice per QoS flow admission control should be supported during handover procedure or session establishment/revision procedure..
Proposal 6: RAN instance specific parameters could be transmitted via system information, dedicated signalling or a combination of both.  
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