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Abstract: 
Introduction

TR 38.801 v 0.6.0 ‎[1] indicates in section 11.2.2 a possible hierarchical architecture (see also R3-162249 ‎[2])  for CP-UP separation, architecture based on Central Coordination. 
In this contribution we compare the architecture based on distributed coordination with a control architecture based on hierarchical Central Coordination.
RAN architecture for CP

We focus bellow on the RAN architecture, ignoring at this stage the Core connection.

RAN Architecture with distributed coordination
RAN architecture with distributed coordination is similar with the LTE architecture using X2 interface. Figure 1 shows the interface points of the Xn-C (Xn-Control) interface, which are 10 for 5 connected entities: one CU, two DUs, one not-centralized gNB and one LTE eNB, or 2N, where N is the number of connected units. Any additional entity will add N-1 interface points.
The general relation giving the number of interface points is:

IPtotal  = sum (1+2+3+…+N-1)





(1)
So for a network with 100 RAN entities, the number of Interface Points on Xn-C will be:
IPtotal = N*(N – 1)/2 = 4950





(2)
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Figure 1: Distributed CP architecture
Centralized architecture for central coordination
The centralized architecture is depicted in Figure 2.
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Figure 2: Centralized CP architecture
Based on Figure 2, it can be observed that the interface points are 5 for 5 connected entities: one CU, two DUs, one not-centralized gNB and one LTE eNB, or N, where N is the number of connected units. Any additional entity will add 1 interface points.

The general relation giving the number of interface points is:

IPtotal  = N





(1)

So for a network with 100 RAN entities, the number of interface points will be:

IPtotal = N = 100





(2)
Discussion
It can be observed that the centralized CP architecture will reduce by ½( N2 – 3N) the number of Interface Points, in our example from 4950 to only 100; this reduction implies reduction of at least:

- energy consumption

- deployment costs.
On the other hand, the distributed deployment will reduce the user throughput, as all the uplink control traffic will impede on user traffic in all cases that asymmetrical backhaul will be used.

Conclusion
1. The centralized CP architecture will reduce significantly the energy consumption and deployment costs
2. The distributed deployment will reduce the user throughput due to the high volume of up-link traffic.
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