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Introduction
RAN3 is working on the analysis of different protocol split options and companies have been invited to provide details on different architecture choices.
The figure below shows the split options so far listed in TR38.801. 


Figure 6.1.2.1-1: Function Split between central and distributed unit

Option 8 has been described as follows:
[bookmark: _Toc461015256][bookmark: _Toc461038386][bookmark: _Toc461038476]6.1.2.2.8	Option 8 (PHY-RF split)

No details have so far been provided on this option which is currently in use in many systems and that is in evolution thanks to the work that is being carried out to optimise the interface between PHY and RF.
In this paper an analsysis of Option 8 is provided and a proposal is made to add a description in TR38.801.
Analysis of Option 8
Option 8 is what classically has been deployed till today as the CPRI based RAN architecture. This architecture relies on the CPRI specification of the RF-PHY interface and it has been very successful in many operators’ networks. The architecture is currently capable of high levels of coordination and radio efficiency. 
With the New RAN Option 8 should be interpreted as an architecture that will be based on the evolution of the CPRI interface between PHY and RF. Such evolved design is already in progress in other standardisation fora and it is targeting an interface with optimised throughput requirements and latencies.
Observation 1: In the Next Generation network Option 8 will be based on an evolution of the CPRI PHY-RF interface with optimised performance, e.g. throughput demand and delay requirements
With such consideration in mind an analysis of Option 8 should describe the benefits of such architecture.
Undeniably, Option 8 provides one of the best levels of centralisation and coordination. Indeed, all processes up to PHY are centralised so that coordination can happen throughout the protocol stack. This leads to very optimised functions such as CoMP, MIMO, load balancing, mobility and so on.
Observation 2: Separation of RF and PHY enables centralisation of processes at all protocol layer levels, resulting in very tight coordination of the whole RAN and efficient support of functions such as CoMP, MIMO, load balancing, mobility

But there are other advantages that Option 8 can provide. One of them is the fact that the RF component of telecommunication systems designed to date is subject to much less disruptive evolution than the PHY layer. For example, in 3GPP the RF has experienced along the releases a much smaller rate of changes with respect to PHY (e.g. consider the introduction of the several transmission schemes along LTE releases).  Therefore, a separation between RF and PHY enables to prologue the lifetime of the RF components, which do not need to be updated whenever PHY changes.
Observation 2: Separation between RF and PHY enables to prolong the lifetime and improve scalability of the RF components
A second advantage of separating RF and PHY comes from the multi RAT use that can be made of the RF components. In fact, due to the flexible use that can be made of the RF part of the system, which can be used for e.g. GSM, 3G, LTE, future NR etc., it is possible to connect the same RF to PHY layers of different radio access technologies. This gives cost benefits due to reuse of RF for different RATs and due to the use of a single site for multiple access technologies.
Observation 3: Separation of RF and PHY allows reuse of the RF components to serve different radio access technologies PHY layers
Another advantage of separating the RF and the PHY layer is that of pooling of PHY resources. In fact, by letting the same PHY layer to connect to several RF components (e.g. one per sector) it is possible to optimise the dimensioning of the overall PHY capacity, which can be lower than [MaxPHYCapacityPerRF x Number of RF supported].
Instead PHY resources could be pooled by the RF components connected to it, so that the PHY can provide maximum capacity only to the RF that demands it, assuming that not all connected RFs would demand maximum capacity at the same time and for all UEs.
Observation 4:  Separation of RF and PHY allows pooling of PHY resources
Another advantage of separating RF and PHY is that of allowing different operators to use the same RF component. In fact, operators can reduce their RF components and site cost by connecting their PHY layers to a common RF, which can support multiple frequencies and can serve multiple bands in parallel.
Observation 5: Separation of RF and PHY allows operators to share RF components and reduce system and site costs

The analysis above shows that there are advantages in supporting a split of the RF and PHY based on the CPRI interface and, for the New RAN, based on an evolution of CPRI. For this reasons RAN3 should acknowledge that Option 8, achieved via a CPRI-like interface, consists of a suitable and beneficial split. 
Proposal: it is proposed that an RF-PHY RAN split based on a CPRI interface or an evolution of it is considered as suitable and beneficial
Conclusions
In this contribution it is explained how RAN split Option 8 in TR38.801 could provide benefits in performance and in cost reductions for operators. The following is proposed 
Proposal: it is proposed that an RF-PHY RAN split based on a CPRI interface or an evolution of it is considered as suitable and beneficial
It is also proposed to agree to the TP below, which captures the principles described in the paper in TR38.801
Text Proposal for TR38.801

-----------------------------------------Start of Changes-----------------------------------------
6.1.2.2.8	Option 8 (PHY-RF split)
Option 8 allows to separate the RF and the PHY layer via an interface typically defined in the CPRI standard and currently under evolution. This split permits centralisation of processes at all protocol layer levels, resulting in very tight coordination of the RAN. This allows efficient support of functions such as CoMP, MIMO, load balancing, mobility.
Benefits and Justification: 
· High levels of centralization and coordination across the whole protocol stack for a more efficient resource management and radio performance
· Separation between RF and PHY enables to prolong the lifetime of the RF components and improves their scalability 
· Separation of RF and PHY allows reuse of the RF components to serve PHY layers of different radio access technologies (e.g. GSM, 3G, LTE, NR)
· Separation of RF and PHY allows pooling of PHY resources and a more cost efficient dimensioning of the PHY layer
· Separation of RF and PHY allows operators to share RF components and reduce system and site costs


-----------------------------------------End of Changes-----------------------------------------
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