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Introduction

NGMN and other specification bodies say that 5G will adopt network slicing which enables the service specific treatment of traffic at least in core network domain. In the Core Network (CN) perspective, the motivation and realizing methods are concrete. In other words, the operator provides dedicated logical networks with customer specific functionality, without losing the economies of scale of a common infrastructure. As such a big variety of use cases with diverging requirements can be fulfilled [1] by separating the CN and also adopting the technology such as NFV (network function virtualization) and SDN (software defined network).  SA2 has discussed the architectural concept of CN slicing in their TR 23.799 [5].

However, in the RAN perspective there has been no consensus on what is network slicing in RAN domain perspective, what kind of relationship between CN network slicing and RAN network slicing. 
This contribution addresses how the network slicing would affect the RAN in case of single RAT with the reference of the CN slicing which was discussed in SA2 and other standardization bodies. This paper also discusses what could be designed in RAN domain for capturing network slicing virtue.
Discussion
1. Network slicing and usage scenarios 

SA[2,3] and NGMN [4] defined 5G network slice as 5G slice which is composed of a collection of 5G network functions and specific RAT settings that are combined together for the specific use case or business model. 
This paper considers three usage scenarios indicated in RAN SID [6] as above mentioned specific use cases for network slicing.
· Enhanced mobile broadband

· Massive machine-type-communications

· Ultra reliable and low latency communications
Those services are supported by a single UE is FFS.

2. CN slice and RAN slice 
1.1 CN slice 
Referring to TR23.799 [5], CN slice is composed of CN functions to cater for specific services such as eMBB, MTC, and URLL 

Figure1 is the example of the CN slicing. 
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Figure 1. Example of CN Slicing

CN may compose of several CN slices which include the Core Network Functions such as mobility management function, security function, packet routing and forwarding function or smaller granularity of above mentioned function. 
Various alternatives of CN slicing are possible as discussed in SA2. For example, common/general network function such as NF3 in Figure1 (e.g. mobility management function performed currently in MME) can be separately combined as general/default CN slice. In another example, a certain CN slice only includes control plane functions or user plane functions. 

In CN domain functional split may be performed by CN internally. For instance, CN domain is expected to accommodate this concept by implementing the network operation using SDN and NFV.
1.2 RAN slice 

Based on the CN slicing, concept of the RAN slicing can be assumed as Figure2. 
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Figure 2. Example of RAN Slicing concept
RAN composes of several RAN slices which is composed of RAN Functions (RAN F in Figure2) to cater for specific services such as eMBB, MTC, and URLL. 

Each RAN Functions may have all or part of functionality of RRC, PDCP, RLC, and MAC. Various alternatives of RAN slicing are possible similar to CN slicing. For example, common/general RAN functions such as RAN F1 (e.g. RRC) can be separately combined as general/default RAN slice. 
In addition, functional split in RAN domain may also be performed by RAN internally. For instance, RAN domain is expected to accommodate this concept by implementing the network operation using NFV. This accommodation may be different in UE and BS. 
In Figure2, for example, RAN slice1 and CN slice1 compose the Network Slice1 which serves the eMBB.
Figure3 shows one example of RAN slicing. PDCP and/or RLC and/or MAC in each RAN slice may have different functionalities and be not included even.
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Figure 3. Example of RAN Slicing
[Observation 1] RAN slice is composed of RAN Functions such as all or part of functionality of RRC, PDCP, RLC, and MAC.
1.3 Relationship between RAN slice and CN slice 

The operator had better control the corresponding CN entity which has knobs for aggregated network functions spread in CN nodes. Moreover, the data traffic characteristics can be identified first in higher layer than RAN layer. Therefore, CN entity has the initiative to make network slice. 

However, RAN side information on functions and resource is not easy to be known by the CN entity, since resource of RAN is time varying, and even eNB equipment capacity is also changing over longer period, though. 

Therefore, mapping necessary functions related to a RAN slice itself for specific service should be transparent to CN entity.  

[Observation 2] RAN slice and CN slice have their own configured sets of functions that are configured as per the needs of the slice. 
Conclusion

Based on the above, RAN2 is requested to discuss and if possible agree on the following proposals:

[Proposal 1] RAN slice is composed of RAN Functions such as all or part of functionality of RRC, PDCP, RLC, and MAC
[Proposal 2] RAN slice and CN slice have their own configured sets of functions that are configured as per the needs of the slice.
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