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1. Introduction & Background
Network slicing as a promising technology was introduced in NGMN [1].  From perspectives of RAN3, described in [2], some key principles and solutions for resource management between slices are discussed and described as follows:
	Resource isolation between slices
- RAN shall support resource isolation between slices. RAN resource isolation may be achieved by means of RRM policies and protection mechanisms that should avoid that shortage of shared resources in one slice breaks the service level agreement for another slice. It should be possible to fully dedicate RAN resources to a certain slice

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.
Resource management between slices
-RAN shall support policy enforcement between slices as per service level agreements. It should be possible for a single RAN node to support multiple slices. The RAN should be free to apply the best RRM policy for the SLA in place to each supported slice.


In the RAN2#NR AH meeting, several fundamental principles of supporting of network slicing in RAN have been agreed as follows: 
	Agreements:

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 Assistanceance 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.


After RAN2#97bis, in an email discussion a question was raised whether additional QoS Information relevant to RAN are needed.
Based on those agreements and progresses, in this contribution we will present our considerations with regard to schedule-based resource sharing and give some proposals.
2. Discussion
As common understanding, network slicing enables the operator to create network slices to provide optimized solutions for different service scenarios which may demand diverse requirements e.g. eMBB, URLLC and mMTC.  In order to ensure good user experiences, sufficient resource isolation between multiple slices should be guaranteed to avoid the shortage of shared resources as agreed in [2]. On the other hand, from the operator’s perspectives, sharing the operator network and radio resource between multiple slices is beneficial to maximize the resource utilization. 
2.1 The mapping relation between CN slice and RAN
In the RAN2# NR AH meeting, the schedule-based resource sharing method was approved and different L1/L2 configuration should be implemented. Some QoS characteristics of session, such as Delay, GBR, MBR etc., are key factors for configuring different L1/L2 configuration. It is noticeable that a new user plane AS protocol layer (e.g. SDAP) above PDCP will be introduced to accommodate all the functions introduced in AS for the new QoS framework. It help to realize the method that different L2 configurations are applied to different slices via QoS characteristic even if the PHY resource is shared by scheduling. Such design is beneficial to realize the slice isolation and flexibility simultaneously, and provides the dedicated optimization for different service scenarios which demand diverse requirement. This method means that gNB should be aware of which slices the UE are connected to.
Observation 1: gNB should be aware of which slices the UE are connected to.
From above discussion, we consider that it is needless to allocate isolative and exclusive RAN function for every CN Slice, e.g. dedicated L2 protocol entity and isolative logical channel. That is to say, from the RAN’s perspectives, the sessions from different CN slices are just different service flows with different QoS requirements and implicitly mapping the CN slice to RAN via QoS characteristic and session characteristic (e.g. which slice’s UP entity the session connects to).  It is beneficial to realize some specific slice, such as V2X, which have diverse traffic type (entertainment, traffic safety) with different QoS requirements.
Proposal 1: It is necessary to implicitly map the CN Slice to RAN via QoS characteristic and session characteristic.
2.2 Implementation of schedule-based solution

As above discussion, RAN may guarantee flexibility of resource share by schedule-based resource sharing with QoS characteristics. Reference to existing LTE system, as shown in Fig. 1  REF _Ref472762217 \h 
 \* MERGEFORMAT , QoS parameters, such as QCI, APR, MBR, GBR, can be reused as input parameters for the scheduler.
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Fig. 1: QoS system in LTE
From slice’s point of view in one gNB, in addition to guarantee service requirements of single flow/bearer it is also necessary to realize the resource isolation between network slices ([2]agreement: RAN shall support resource isolation between slices.). That is to say, we have to consider the overall performance including the multiple flows/bearers belonging to one slice and resource coordination and restriction between different slices. For this reason, some new slice specific QoS parameters can be defined and help to the scheduler to achieve scheduling constraints and to avoid excessive preemption for sharing radio resource in the resource shortage case. For example, use the parameter slice AMBR in one gNB, which is defined per slice and indicates a maximum bit rate allowed for all bearers/flows associated with a slice, to achieve fair and restrictive resources allocation in the resource shortage case. Those new slice specific QoS parameters will work similarly as UE-AMBR and APN-AMBR defined in LTE.
Observation2: The slice specific QoS parameter can guarantee the isolation of resource allocation in the resource shortage case.
On the other hand, from the perspective of commercial operation, “Network Slice” is also one kind of “Customer” which demands diverse requirements for operator network. Such new QoS parameters are beneficial for guaranteeing the experience of user and third party network slice operator. Of course, it is also convenient for realizing billing for diverse service level agreements. In details, those QoS parameters can be defined as subscription data of network slice (need SA2 affirm), and stored in CN entity, such as common control plane entity in NGC (CCNF).

Observation 3: The slice specific QoS parameter can guarantee user experience and realize convenient billing for diverse Service level agreements.
In this method, one additional benefit is that operator can simply achieve different ratio of resource share to support the diverse scenarios and requirements based on the area. As shown in the example of Fig. 2, the Slice AMBR for URLLC near the highway can be set with higher value than the slice AMBR for the URLLC near the city area in the similar gNB.
Observation 4: New slice specific QoS parameter can support diverse use case scenarios and requirements.
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Fig. 2: Diverse requirements for operator network
Proposal 2: The slice specific QoS parameter e.g. slice-AMBR should be defined in RAN.
3. Conclusion
In this contribution we present our considerations regard to schedule-based resource sharing. Finally, we kindly present out proposals as following:

Proposal 1: It is necessary to implicitly map the CN Slice to RAN via QoS characteristic and session characteristic.
Proposal 2: The slice specific QoS parameter e.g. slice-AMBR should be defined in RAN.
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