Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG2 NR Ad-Hoc	Tdoc R2-1700410
Spokane, USA, 17th – 19th January 2017

Agenda Item:	3.2.1.4
Source:	Ericsson
Title:	MAC Impact from Network Slicing in NR
Document for:	Discussion, Decision

Introduction
Network slicing is one important technology to fulfill multiple services with differentiated end-to-end QoS requirements. In TR 38.801-0.4.0, there are the following principles with respect to the radio resource management to support network slicing in RAN side:
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.
Support of QoS
-	RAN shall support QoS differentiation within a slice.
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
It is expected that RAN shall be able to fulfill the QoS requirements of different services served by different network slices. Then there is one question whether the existing radio resource management mechanism in RAN can meet the expectation and whether certain specific standardized mechanisms for radio resource partitioning are needed or not.
In this contribution, we discuss these user plane specific aspects of NW slicing.
[bookmark: _Ref178064866]Discussion
In the present LTE system, there are many types of services with differentiated QoS. As a result, data which require different treatment policy in RAN are mapped to corresponding logical channels. For each logical channel, there is a preconfigured logical channel priority (LCP). With LCPs, the scheduler in RAN can flexibly allocate resources to different logical channels per LCP in descending order. In case of radio capacity shortage, RAN fulfills the high priority QoS services first. As a result, multiple coexisting services with different QoS requirements can be fulfilled with one common RAN without explicit radio resource partitioning.
[bookmark: _Toc471478198]In LTE, handling of the different QoS requirements and how multiple co-existing services are fulfilled are left up to the network implementation.
A question arises on whether standardized radio resource partitioning where each resource partition serves several services is necessary or not. At least up to now, there are no shown benefits that the system performance with standardized radio resource partitioning in RAN outperforms the case where radio resource partitioning is left for implementation. On the contrary, since the radio resource sharing between services served by different network slices could be restricted by standardized radio resource partitioning, the radio resource utilization efficiency in this case could be lower than when left for implementation. A standardized mechanism is likely to lack the flexibility that an implementation provides.
[bookmark: _Toc471478199]Radio resource efficiency is ensured when radio resource partitioning is left for implementation in the RAN.
In RAN2, it has been agreed that the gNB shall be able to configure the mapping of the logical channel to numerology and/or TTI [1]. In addition, it has been agreed that RAN decides on the QoS flow to DRB mapping, i.e., packets with the same packet forwarding treatment may be mapped on the same or separate DRB. 
For the network, this results in efficient methods to fulfill QoS requirements and packet treatment also for a slice. Logical channels belonging to packet flows within a slice may thus be mapped to a specific numerology and/or TTI, providing e.g. short latency and adequate robustness. Thus, no additional handling with regards to the RAN node needs to be defined which means there are no additional standardized requirements needed for a MAC entity with regards to slicing and handling of logical channels and their use of numerology and TTI. For example, having one MAC entity per slice could be realization of slicing if Dual Connectivity is used but not a requirement.
[bookmark: _Toc471478200]From a user-plane perspective, current agreed mechanisms can be used to sufficiently manage QoS and slicing in RAN.
1. [bookmark: _Toc471478202]From a user-plane perspective, Network slicing in RAN is left up to implementation.
Note that the above does not preclude that slices may need radio resource control (CP) mechanisms to achieve different access resource or channel partitions, for example partitioning of frequency, time and preamble resources along with ACB mechanisms.
Conclusion
Based on the discussion in section 2 we have the following observations: 
Observation 1	In LTE, handling of the different QoS requirements and how multiple co-existing services are fulfilled are left up to the network implementation.
Observation 2	Radio resource efficiency is ensured when radio resource partitioning is left for implementation in the RAN.
Observation 3	From a user-plane perspective, current agreed mechanisms can be used to sufficiently manage QoS and slicing in RAN.

Based on the above observations, we have the following proposal:
Proposal 1	From a user-plane perspective, Network slicing in RAN is left up to implementation.
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