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1  Introduction
Multiple versions of functional split option 7 have been discussed during the RAN3#95 meeting, based on contributions [1] and [2]. In this paper we proposed a consolidated text describing options presented in contributions [1] and [2].
2. Text proposal for TR 38.801
--------------------------------------------Start of text proposal---------------------------------------------
6.1.2
Functional split between central and distributed unit

6.1.2.1
General description of split options
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 6.1.2.1-1.
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Figure 6.1.2.1-1: 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 (intra RLC split)
-
Low RLC (partial function of RLC), MAC, physical layer and RF are in distributed unit. PDCP and high RLC (the other partial function of RLC) are in the central unit.

Option 4 (RLC-MAC split)
-
MAC, physical layer and RF are in distributed unit. PDCP and RLC are in the central unit.

Option 5 (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 6 (MAC-PHY split)
-
Physical layer and RF are in the distributed unit. Upper layers are in the central unit.

Option 7 (intra PHY split)
-
Part of physical layer function and RF are in the distributed unit. Upper layers are in the central unit. 
Multiple realizations of this option are possible, including asymmetrical options in which one sub-option (e.g. 7.1) is used in the UL and another sub-option (e.g. 7.2) is used in the DL. A compression technique may be able to reduce the required transport bandwidth between the DU and CU.

In the UL, FFT, and CP removal reside in the DU. Two sub-variants are described below. Remaining functions reside in the CU. 

In the downlink, iFFT and CP addition reside in the DU. Two sub-variants are described below. The rest of the PHY resides in the CU.

Option 7.1

In the UL, FFT, CP removal and possibly PRACH filtering functions reside in the DU, the rest of PHY functions reside in the CU.  The details of the meaning of PRACH filtering are FFS.   

In the DL, iFFT and CP addition functions reside in the DU, the rest of PHY functions reside in the CU.

Option 7.2

In the UL, FFT, CP removal, resource de-mapping and possibly pre-filtering functions reside in the DU, the rest of PHY functions reside in the CU.   The details of the meaning of pre-filtering are FFS.   

In the DL, iFFT, CP addition, resource mapping and precoding functions reside in the DU, the rest of PHY functions reside in the CU.

It is a requirement that both options allow the optimal use of advanced receivers. Whether or not these variants meets this requirement is FFS.

· 
· 
· 
· 
Option 8 (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.
-------------------------------------------------Next Change--------------------------------------------------
6.1.2.X   Justification and Detailed Description of Candidate Split Options
>>>>>>>>>>>>>>>>>>>>>>>>Text omitted for Clarity<<<<<<<<<<<<<<<<<<
Option 7
· Compared to Option 8 this option is expected to reduce the fronthaul requirements in terms of throughput [details are FFS]. 

· It is expected to be able to maintain the ability to perform joint processing (both transmit and receive) across multiple TPs

· Compared to higher splits (i.e. options 1-4) the option has the advantage of supporting centralized scheduling, e.g. CoMP.

· Option 7.1 allows the implementation of advanced receivers
-----------------------------------------------End of text proposal-------------------------------------------
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