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1 Introduction

RAN#71 in March approved a 5G SID [1]. As part of this SID, one object for RAN3 is
· Study and identify the basic structure and operation of realization of RAN Networks functions (NFs). Study to what extent it is feasible to standardize RAN NFs, the interfaces of RAN NFs and their interdependency [RAN3];

In this contribution we discussed the realization of RAN networks function and the impact of vritualsing these functions.
2 Discussion
When realization of RAN networks functions, there are several options for division. Below list 3 different options for split of RAN network functions:

1) A whole eNB as a whole function. When apply virtualization, a whole eNB is in one VNF.
2) Split eNB C-Plane function and U-Plane function into two different network functions. 
3) Realization RAN network function with a finer granularity

· 
E.g. in the C-Plane, the network function can be split to : Common RAN function, UE specific function, in the U-Plane, the network function can be split to Common UP function, UE specific function.
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                                               Figure 1: Network Function Split Option 3

When perform virtualization, we assume that for some of these functions there will be limited possibilities for virtualisation. This mainly concerns are regarding to the L1 function and some part of L2 function (e.g. MAC), consider the process complexity and very low latency requirement for new RAT, those functions maybe not suitable for virtualization. 
Besides that low layer functions, the other network functions can be implemented by virtualization way. According to the network function split option, each group of network function can be implemented by one VNF instance. Taking the above function split as example, we can define four kinds VNFs, one VNF for per functions group. 
The benefit of finer granularity VNF is allowing flexible placing VNF at the most suitable location, considering the service Qos requirement, server capacity and current load. But we also noticed some issues:
1) Signalling exchange between VNFs
By splitting the RAN functionality in different parts, one VNF is no longer automatically aware of knowledge present in another VNF. Inter-VNF coordination signalling may be required to share this knowledge. This additional signalling will potentially delay procedure execution.
For example, the common C-Plane VNF should notify the neighbouring information to dedicated C-Plane VNF, then dedicated C-Plane VNF can configure UE measurement. 
2) Increased routing complexity

By splitting the RAN functionality over different VNF’s, routing to these VNF’s becomes an issue. For example, a UE sending a measurement report to eNB, this message should be routed to correct dedicated C-Plane VNF for this UE. 
3) Information duplication

By splitting the RAN functionality over different VNF’s, the same information or function might have to be present in multiple VNF’s. For example, both U-Plane VNF and C-Plane VNF should know the UE context and UE state.
Overall it seems that introduction of VNF in RAN will require careful consideration of RAN function split. A finer granularity of function split is more flexible also introduce more signalling exchange between different function. i.e. if virtualization is for a whole eNB, there is no inter-function exchange. Currently it is not needed to enable multi-vendor support inside the RAN node and RAN function virtualization can be supported in implementation with different function split options. So it is not necessary to specify interface between functions blocks, considering the function split has many alternatives and highly rely on the implementation.    
Proposal:
It is proposed RAN3 not to restrict the function split options and leave those options to implementation. 
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:

Proposal:
It is proposed RAN3 not to restrict the function split options and leave those options to implementation. 
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