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1 Introduction
Following discussions in past meetings, a number of functional split options between a central unit (CU) and a distributed unit (DU) were captured as baseline input to TR 38.801.

The next step in that analysis is to evaluate each option and determine which one(s) and how many make sense and provide value. The first step in that journey is to identify benefits and drawbacks of each option. From the TR the currently agreed possible options


[image: image1.emf]PDCP

Low-

RLC

High-

MAC

Low-

MAC

High-

PHY

Low-PHY

PDCP

Low-

RLC

High-

MAC

Low-

MAC

High-

PHY

Low-PHY

Option 5 Option 4 Option 6 Option 7

Option 2

Option 1

RRC

RRC

RF

RF

Option 8

Data

Data

High-

RLC

High-

RLC

Option 3


2 Discussion
Before exploring the pros and the cons of various options in details, it may be useful to discuss general issues that impact the evaluation of each functional split under consideration.
X.1 General Architecture Issues with a RAN Architecture functional split

X.1.1 Centralized RRM

Most if not all of the defined functional splits allow for having RRM functions like Call Admission Control and Load balancing, in the Centralized Unit controlling multiple Distributed Units. This allows for the potential of increased efficiency in inter-cell coordination for RRM functions like the coordination of interference management, load balancing and Call Admission Control.

However that efficiency can only realized if the Centralized Unit can have reliable and accurate understanding of the current environment at the Distributed Unit which can include issues beyond just radio conditions, but can include current processing capabilities, or in the case of wireless or mesh backhauling help in determining current terrestrial capacity. We in RAN3 have been dealing with issues like this since Release 99 in UMTS and in LTE (a big example is load reporting, but there are others). 

X.1.2 Centralized scheduling

Functional split option 5 (depending on how the MAC is split between the Centralized Unit and the Distributed Unit), option 6, option 7 and option 8, allow for scheduling of data transmission in the Centralized Unit.

Having centralized scheduling can provide benefit particularly for interference management and when coordinated transmission in multiple cells (like soft handover in UMTS, or CoMP in LTE), however this requires the central node to have an even better understanding of the state of the remote unit radio than even for CAC and other RRM centralized functions.

It also requires either very low latency/jitter fronthaul or sufficiently tight coordination of timing and reception of user plane data (one solution is the window mechanism used on the UP in UMTS), but this can be challenging particularly for lower latency use cases in NR.

Centralization of RAN functions has strong potential for some benefits such as reduced cost, improved scalability, more efficient inter-cell coordination for interference management as well as improved mobility in ultra-dense deployments.

3 Conclusion

This paper puts forth several general issues useful to analyse the pros and cons of the various proposed functional splits. 
Proposal: 
Include section X.1 above in an appropriate section of the TR, most likely a sub-section under 6.1.2.2 in a general section or in section 6.1.2.3 in 38.801.
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