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1
Introduction
RAN#71 agreed to start the new Study on New Radio Access Technology [1]. Initial high priority objectives of the SID on gaining common understanding among companies include:
· Radio interface protocol architecture and procedures 
· Radio Access Network architecture, interface protocols and procedures, 
Study on the above 2 bullets shall at least cover:
· Study the feasibility of different options of splitting the architecture  into a “central unit” and a “distributed unit”, with potential interface in between, including transport, configuration and other required functional interactions between these nodes [RAN2, RAN3];

Furthermore, the SID also includes the following objectives [1]:
Target a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 including
· Enhanced mobile broadband

· Massive machine-type-communications
· Ultra reliable and low latency communications 
In this contribution we propose to discuss the factors influencing the control plane architecture and design requirements based on the architecture and migration of next generation Radio Access technologies based on [2] from a RAN centric view.
2
Factors influencing control plane architecture from requirements for architecture and migration of Next Generation Radio Access technologies
In [2], the requirements for architecture and migration of Next Generation Radio Access Technologies have been identified. Some specific requirements are listed and discussed wrt. NR CP radio protocols and how they need to be reflected in the study. Some of the most significant ones are listed below to set the context for this section.
A) The RAN architecture shall support tight interworking between the new RAT and LTE.
· Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.
In addition to this requirement from [2], the SID [1] also lists the tight interworking between NR and LTE. One of the starting points for fulfilling the above requirement would be to start discussing various control plane architecture options using LTE dual connectivity as a baseline. Such an approach would leverage key learnings from LTE and allows maximum reuse of the specification work in turn helping accelerate product development and deployment. We also have discussed more on this in [3].
Proposal 1: New radio access shall support a generic signalling framework improving upon LTE dual connectivity.
B) Different options and flexibility for splitting the RAN architecture shall be allowed.
The SID [1] lists the splitting of RAN architecture into potential “central unit” and a “distributed unit”, with an interface in between, including transport, configuration and other required functional interactions between these nodes. Consequently, the control plane architecture must adapt to use cases and deployments in a flexible and scalable manner.
Proposal 2: New radio access shall support new solutions for centralized and distributed control plane architectural deployments. 
C) The RAN architecture shall support connectivity through multiple transmission points, either collocated or non-collocated.
One of the ways to interpret this in light of the SID [1] would be to support connectivity for the UE utilizing multiple transmission and reception resources. This means that multi-connectivity needs to be natively supported in NR as a day one requirement. This also means that the control plane protocol must flexibly allow connectivity through multiple points at different layers in the protocol as we have described in more detail in [4]. It is important to notice that multi-connectivity is a potential key enabler for supporting the key use cases related to enhanced mobile broadband and ultra-reliable and low latency communications.

Proposal 3: New radio access shall support solutions that allow for control plane multi-connectivity to enable robust and fault tolerant signalling.
D) The RAN architecture shall allow for the operation of Network Slicing.
Network slicing enables the operator to create networks customised to provide optimized solutions for different market scenarios which demands diverse requirements, e.g. in the areas of functionality, performance and isolation. It must be discussed further what this means for the control plane protocols. For e.g. should the control plane be slice aware or not. 

E) The design of the RAN architecture shall allow the deployment of new services rapidly and efficiently
One of the aspects of supporting new services rapidly and efficiently is to keep the control plane protocol and its design highly flexible from the beginning to move away from a “one size that fits all approach” but rather enable the protocol to be flexible to support disparate use cases. This ensures that there are no backward incompatible changes introduced to the protocols when confronted with supporting novel services in the future.
Proposal 4: New radio access shall support different variants of the control plane architecture and signalling protocols; each tuned for optimal performance for the underlying use case.
4
Conclusion
In this contribution we have discussed the factors influencing the control plane architecture and design requirements based on the architecture and migration of next generation Radio Access technologies from a RAN centric view. Looking at the above proposals, we can conclude that the control plane architecture and design should be flexible enough like a toolbox to support disparate use cases and services.
Proposal 1: New radio access shall support a generic signalling framework improving upon LTE dual connectivity.

Proposal 2: New radio access shall support new solutions for centralized and distributed control plane architectural deployments. 

Proposal 3: New radio access shall support solutions that allow for control plane multi-connectivity to enable robust and fault tolerant signalling.

Proposal 4: New radio access shall support different variants of the control plane architecture and signalling protocols; each tuned for optimal performance for the underlying use case.
Proposal 5: Overall, the NR control plane design should provide a toolbox with a minimum set of features to support various different use cases and services.
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