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Introduction
In [1] an analysis of some of the factors that condition the choice of a split RAN architecture was presented. The observations derived in [1] can help answering the questions captured in TR38.801, section 6.1.2.2. Such questions are listed below:
1) How many splits will be specified and supported by open interfaces? 
2) Will the tight LTE/NR interworking case effect the number of functional split options? 
3) What is the granularity of the Centralized Unit – Distributed Unit functional split? 
4) What is the reconfiguration dynamicity of the network functional split?
In this paper the discussion carried out in [1] is used to derive answers to the questions above.
RAN Architecture and Specifications Aspects
1) How many splits will be specified and supported by open interfaces? 
As it was argued in [1] it is very difficult if not impossible to determine which RAN split architecture option will be used in the future. 
It is predicted that a plethora of split architecture options may be used depending on factors such as:
· Services offered within the RAN coverage area
· Site availability and transport network performance at site
· User distribution
· Load demand
· Frequency reuse
· Cost constrains
The factors above not only create numerous deployment requirements for which specific split architectures are needed but also are subject to changes in the future. Therefore, what may appear an efficient architecture solution today may not be such in the future, when new deployment requirements may arise. Moreover, it is not known today how the NR protocol stack will look like and for that it is even more difficult to predict which split architectures might be available in the future.
For the above the following answer is proposed:
A1) Distributed RAN architectures may be beneficial to improve RAN efficiency. The choice of the right RAN architecture depends on numerous deployment factors, some of which are known and some other that may arise in the future. It is therefore not possible to identify a distributed architecture that should be standardised. RAN implementations should be left free to adapt to varying conditions with the best tailored distributed RAN architecture that can fulfil use case requirements 

2) Will the tight LTE/NR interworking case effect the number of functional split options? 
Tight LTE/NR interworking is assumed to be realized with mechanisms similar to dual connectivity in LTE. Such mechanisms work by means of PDCP aggregation between two nodes and via the presence of an inter-RAN-node interface (the X2 interface in LTE) that ensures transmission of PCDP PDUs from a master node’s PDCP layer to a secondary node’s RLC/MAC layer. Therefore functional split options that can allow mechanisms similar to DC should be allowed, e.g. aggregation of PDCP functionalities.

A2) LTE <-> NR interworking is mainly based on Dual-Connectivity-like mechanisms. Such mechanisms rely on PDCP aggregation and on the presence of an inter RAN node interface to forward PDCP PDUs from a master node’s PDCP layer to a secondary node RLC/MAC layer. Such approach does not imply any particular functional split. The only requirement that could be extrapolated by the LTE-NR tight interworking requirement is that of allowing aggregation of PDCP functionalities. 


3) What is the granularity of the Centralized Unit – Distributed Unit functional split? 
As described in [1] the distribution of protocols and functions between a central and distributed unit may vary substantially depending on the deployment scenario. The standard should not focus on freezing the way functions can be distributed, but rather it should concentrate on designing functions in a modular way, so that they can be centralised or decentralized depending on the RAN deployment needs. Therefore, the specifications should not determine a granularity for the function distribution but rather ensure a modular function design. With respect to the level of granularity a functional split should follow, it seems plausible to assume that functional splits can be supported on a per RAN BS. Multiple splits may be active within the same BS 
For the above the following answer is proposed:
A3)	The distribution of protocols and functions between a central and distributed unit may vary substantially depending on the deployment scenario. The standard should not focus on freezing the way functions can be distributed, but rather it should concentrate on designing functions in a modular way, so that they can be centralised or decentralized depending on the RAN deployment needs. Therefore, the specifications should ensure a modular function design. With respect to which level of granularity it should be followed for a functional split, it is assumed that functional splits can be supported on a per RAN BS. Multiple splits may be active within the same BS

4) What is the reconfiguration dynamicity of the network functional split?
As discussed in [2] the distribution of functions between different logical units of the RAN should be configurable in order to meet deployment scenario requirements as they change. 
A re-distribution of functions within the RAN may occur when new services are introduced, when new sites are activated (and therefore there is the need for more coordination), when new user distributions are identified, when new transport networks are available, etc. These deployment conditions change in a way that is not too dynamic and therefore they can be met with new RAN architecture configurations.
For the above the following answer is proposed:
A4)	The reconfiguration dynamicity of network functions splits depends on deployment scenario’s factors that are semi-persistent, such as offered services, site activation, users distribution, transport network availability. The reconfiguration of network functions distribution within the RAN can therefore be left to configuration.
Conclusions
In this paper the discussion taken in [1] was used to formulate answers to the questions to be addressed in section 6.1.2.2 of TR38.801. It is proposed to agree to the TP below, which captures the answers presented.
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[bookmark: _Toc454284852]6.1.2.2	Architectural and specification aspects
Editor’s note: This chapter should at least handle the following questions: (1) How many splits will be specified and supported by open interfaces? (2) Will the tight LTE/NR interworking case effect the number of functional split options? (3) What is the granularity of the Centralized Unit – Distributed Unit functional split? (4) What is the reconfiguration dynamicity of the network functional split?.
In order to define architectural and specification aspects of RAN internal architectures, the following questions are posed and answers are provided.
1) [bookmark: _GoBack]How many splits will be specified and supported by open interfaces? 
A1) Distributed RAN architectures may be beneficial to improve RAN efficiency. The choice of the right RAN architecture depends on numerous deployment factors, some of which are known and some other that may arise in the future. It is therefore not possible to identify a distributed architecture that should be standardised. RAN implementations should be left free to adapt to such varying conditions with the best tailored distributed RAN architecture that can fulfil use case requirements 

2) Will the tight LTE/NR interworking case effect the number of functional split options?
A2) LTE <-> NR interworking is mainly based on Dual-Connectivity-like mechanisms. Such mechanisms rely on PDCP aggregation and on the presence of an inter RAN node interface to forward PDCP PDUs from a master node’s PDCP layer to a secondary node RLC/MAC layer. Such approach does not imply any particular functional split. The only requirement that could be extrapolated by the LTE-NR tight interworking requirement is that of allowing aggregation of PDCP functionalities. 


3) What is the granularity of the Centralized Unit – Distributed Unit functional split? 

A3)	The distribution of protocols and functions between a central and distributed unit may vary substantially depending on the deployment scenario. The standard should not focus on freezing the way functions can be distributed, but rather it should concentrate on designing functions in a modular way, so that they can be centralised or decentralized depending on the RAN deployment needs. Therefore, the specifications should ensure a modular function design. With respect to which level of granularity it should be followed for a functional split, it is assumed that functional splits can be supported on a per RAN BS. Multiple splits may be active within the same BS

4) What is the reconfiguration dynamicity of the network functional split?

A4) The reconfiguration dynamicity of network functions splits depends on deployment scenario’s factors that are semi-persistent, such as offered services, site activation, users distribution, transport network availability. The reconfiguration of network functions distribution within the RAN can therefore be left to configuration.
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