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1. Introduction
It has been presented in 3GPP 5G Work Shop in September 2015 that quite some companies see there is a need to study and preferable to specify interface within NR-RAN, related with the splitting of RAN functions in different logical units. This contribution gives some options of such RAN functions split and propose to capture in the RAN3 TR38.801.
2. Discussion
2.1 Considering of RAN function splitting options
It would be preferable to give all possible options in order not to overlook any possibility.
It should be bear in mind that the final purpose of such study is to find a function split point so can go forward to specify the interface. Therefore it is important to reach a goal to find a point which is feasible to standardize.
It has been relatedly understood that the higher layer function split, the less stringent on the latency and the less bandwidth requirement. In contrast, the lower layer function split, the more stringent on the latency and the more bandwidth requirement. Therefore the adaptation of the functional split to the backhaul / front-haul, depend on the latency capability and the bandwidth capability of the backhaul / front-haul. 

For example the ideal backhaul that can achieve less than 2.5us as refer to the TR36.932 Fiber Access 4, will be able to adapt the function split between Phy – RF which require the most stringent latency and highest bandwidth. On the other hand, the function split between PDCP – RLC, as similar to today dual connectivity, has less stringent latency requirement, therefore can be deployed over backhaul that can be higher latency. 
2.2 Considering of Flexibility of RAN function splitting options

Looking at the objectives and the requirement, there should be more than one option for splitting the RAN architecture. We consider that this requirement would come from the fact that there could be a few types of network interface (i.e. fronthaul) between a “central unit” and a “distributed unit” as discussed during the study on small cell enhancements [TR36.932] in Rel-12. 
In the following, the meaning of “flexibility” for splitting the RAN architecture is discussed and then the impact of splitting the RAN architecture is discussed.

Given that more than one options (e.g. option 1 & 4 in Fig.1) will be standardized, it is not clear whether only one type of split is supported by each fronthaul or some options can be supported by the same fronthaul at a time. The latter was raised in RAN Ad-Hoc on Next Generation Access with the proposal such that the flexible design allows CP/UP functions to move between a central unit and a remote unit “per bearer” [2]. 

With a simple and basic assumption, the functional split can be determined based on the capability of the fronthaul to be deployed. If the fronthaul has sufficiently high capacity, option 4 or 5 (as examples) could be used. If the fronthaul has low capacity, only option 1 (as example) might be applicable. So, operators can determine which option is used based on their fronthaul.

With a different assumption such that both the central unit and the distributed unit support two types of options (option 1 & 4 as examples) from implementation point of view, the hardware/software resources of each unit might be flexibly reused. For instance, we assume the case in which the fronthaul has high capacity and option 4 can be also supported. If the utilization of RLC buffers at the central unit during operation with option 4 may become more than 80-90 % of its resource, the central unit may decide to apply the option 1 as well for some UP data and the RLC buffer of the distributed unit is used instead. This is something like resource pooling. Note that the same/similar approach cannot be realized if the fronthaul capacity is low.

As discussed above, there could be some interpretation with respect to the flexibility in the requirement. Thus, we propose to discuss and clarify.

	
[image: image1.emf] 

PDCP  

RL C  

M AC   

PHYx    

C U  

RF  

RU  

PDCP  

RLC  

MAC   

PHY   

C U  

RF  

RU  

PDCP  

RLC  

MAC   

PHY   

C U  

RF  

RU  

PDCP  

RLC  

MAC   

PHY   

C U  

RF  

R U  

RRC  

RRC   RRC  

RRC  

non - ideal or Ideal front - haul  

Option   1  

Option   2  

Option   4   Option   5  

PDCP  

RLC  

MACx    

PHY   

C U  

  RF  

RU  

RRC  

Option   3  

MACy    

PHYy    

PDCP  

RLC  

MAC   

PHY   

C U  

RF  

RU  

RRC  

Option   6  

PDCP  

RLC  

MAC   

PHY   

C U  

RF  

R U  

RRC  

Option   0  

Required Latency  

Required bandwidth  

Loose   

Stringent  

High  

Low  

Data  

Data  

Data  

Data  

Data  

Data  

Data  


Fig. 1 possible options of RAN function split


	
	Option 0
	Option 1
	Option 2
	Option 3
	Option 4
	Option 5
	Option 6

	Description
	RRC in CU, PDCP and below are in RU.
	PDCP in CU, RLC and below are in RU. Similar to dual connectivity
	RLC and above are in CU, MAC and below are in RU
	MAC is divided as MACx and MACy.

One possibility is that MACx has scheduling function, MACy has HARQ function.

MACx and above are in CU, MACy and below are in RU.
	MAC and above are in CU, PHY and below are in RU.
	PHY is divided as PHYx and PHYy.
One possibility is that:

DL: PHYx has Ch Coding (36.212)
PHYy has Modulation of Phy Ch. (36.211)

UL: PHYx has Demodulation and above including Ch estimation.
PHYy has FFT/resource Demapping.

PHYx and above are in CU, PHYy and below are in RU.

Therefore may be more possibilities.
	PHY and above are in CU, RF in RU. Similar to today RRH that use of CPRI to transfer.

	Required latency over CU-RU transport link
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3. Conclusion

In this contribution, we give some options of the RAN function split and also discuss the meaning of the flexibility for splitting in RAN architecture.
Proposal 1: It is proposed to take the function split options as the base for further study..

Proposal 2: It is proposed to capture the chapter 2 into the RAN3 TR38.801.
Proposal 3:It is proposed to discuss the meaning of “flexibility” for splitting the RAN architecture and have a common understanding .
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