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1  Discussion
The latest draft of the RAN3 TR 38.801 [1] captures 7 functional split options in Annex B. In particular, one “split PHY” option (high PHY and low PHY) is illustrated. 

In this contribution we propose consider two PHY function split options in order to have a comprehensive overview of all options available.

We believe that the TR text can benefit from illustrating all possible options to be evaluated with the intention to eventually capture limited number of these in the TR body.

2  Discussion

PHY function split 
PHY processing pipeline described as below taking 4G as reference, and option 6-1 and option 6-2 proposed as two PHY function split interface options with massive MIMO or Beamforming support.

Figure x.1 PHY function split options
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Option 6-1: 

The data at option 6-1 is frequency domain data where the guard band and CP data could be removed. FFT/iFFT functions and PRACH filter are in distributed unit, and rest PHY and upper layer functions are in central unit, there are two ways to reduce traffic throughout, one is by removing the guard band data and CP data, the other is frequency domain compression. 

Option 6-2:

The data at option 6-2 is proportional to user stream data and agnostic to antenna numbers. On DL, the precoding function, resource mapping and FFT are in remote unit. On UL, the iFFT, resource de-mapping, and UL channel combining/filtering are in remote unit. The DL precoding function for data and control channel could be different. The UL channel combing/filter for data and control channel could be different. The combing and filtering method and parameter are controlled by central unit, its function is to compress the data stream dimension from number of antennas to user streams, it could be simple antenna data combining, or MRC filter, or ZF filter based on sounding channel estimation result or other method. After combing/filter, the minimum data stream dimension is same as number of user stream, thus the CE and Equalization dimension become same of user stream number and agnostic to antenna number. 
Proposal 1: to capture the above two PHY function split options as additional candidate options in TR 38.801 [1].
Text proposal for TR 38.801 [1] is provided below.
3. Text proposal for TR 38.801
--------------------------------------------Start of text proposal---------------------------------------------
B.1
Functional split between central and distributed unit
In the study item for a new radio access technology, 3GPP is expected to study different functional splits between central and distributed units. LTE protocol stack is taken as a basis for further discussion, with the understanding that the conclusions may need to be revisited, once RAN2 defines the protocol stack for new RAT. The following functional splits between central and distributed unit are possible, as illustrated in Figure D.1-1.

[image: image2.emf]PDCP RLC

High-

MAC

Low-

MAC

High-

PHY

Low-PHY

PDCP RLC

High-

MAC

Low-

MAC

High-

PHY

Low-PHY

Option 4 Option 3 Option 5 Option 6 Option 2 Option 1

RRC

RRC

RF

RF

Option 7

Data

Data


Figure D.1-1: Function Split between central and distributed unit

Option 1 (1A-like split)
-
The function split in this option is similar as 1A architecture in DC. RRC is in the central unit. PDCP, RLC, MAC, physical layer and RF are in the distributed unit.
Option 2 (3C-like split)
-
The function split in this option is similar as 3C architecture in DC. RRC, PDCP are in the central unit. RLC, MAC, physical layer and RF are in the distributed unit.
Option 3 (RLC-MAC split)
-
MAC, physical layer and RF are in distributed unit. PDCP and RLC are in the central unit.
Option 4 (intra MAC split)
-
RF, physical layer and some part the MAC layer (e.g. HARQ) are in the distributed unit. Upper layer is in the central unit.
Option 5 (MAC-PHY split)
-
Physical layer and RF are in the distributed unit. Upper layers are in the central unit.
Option 6 (intra PHY split)
-
Part of physical layer function and RF are in the distributed unit. Upper layers are in the central unit. Two sub-options are considered:

Option 6-1 

The data at option 6-1 is frequency domain data where the guard band and CP data could be removed. FFT/iFFT functions and PRACH filter are in distributed unit, and rest PHY and upper layer functions are in central unit, there are two ways to reduce traffic throughout, one is by removing the guard band data and CP data, the other is frequency domain compression. 

Option 6-2
The data at option 6-2 is proportional to user stream data and agnostic to antenna numbers. On DL, the precoding function, resource mapping and FFT are in remote unit. On UL, the iFFT, resource de-mapping, and UL channel combining/filtering are in remote unit. The DL precoding function for data and control channel could be different. The UL channel combing/filter for data and control channel could be different. The combing and filtering method and parameter are controlled by central unit, its function is to compress the data stream dimension from number of antennas to user streams, it could be simple antenna data combining, or MRC filter, or ZF filter based on sounding channel estimation result or other method. After combing/filter, the minimum data stream dimension is same as number of user stream, thus the CE and Equalization dimension become same of user stream number and agnostic to antenna number. 

Option 7 (PHY-RF split)
-
RF functionality is in the distributed unit and upper layer are in the central unit.
Editor’s note: The options represented consist of a non-exhaustive list. The work in other working groups on protocols and functions definition shall be monitored and further split options based on such progress shall be added or removed if needed.

Flexible functional split
Some of the benefits of a NR architecture with the flexibility to split and move functions between central and distributed units are below:

-
Flexible HW implementations allows scalable cost effective solutions

-
A split architecture (between central and distributed units) allows for coordination for performance features, load management, real-time performance optimization, and enables NFV/SDN

-
Configurable functional splits enables adaptation to various use cases, such as variable latency on transport

The NR design should support the flexibility to move RAN functions between the central unit and distributed unit, and should be studied.
-----------------------------------------------End of text proposal-------------------------------------------
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