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1. Introduction
In the RAN3#91bis, RAN functional split was discussed and a way forward [1] was endorsed. The way forward states as follows “For RAN functional split, all possible options in general as a baseline is listed with the understanding that it need to be revisited and for further study and need to have further coordination with RAN1/RAN2.” 
Our proposed work plan for RAN functional split is provided in [2].
In this contribution, we provide our views on the options to evaluate, the evaluation criteria and the comparison table for Central Unit-Distributed Unit split
2. Discussion
2.1. Options
  In the RAN3#91bis, [3] was agreed. It includes all possible options as shown in Figure 1. 
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Figure 1. Function Split between central and distributed unit in [2]

To limit the work load in RAN3, it would be beneficial if initial study can focus on a subset of the listed options. 
For example, separation of RRC and PDCP across Central and Distributed units (Option 1) may not be so attractive considering that PDCP security will not be applied on the transport link between the Central and Distributed units for RRC messages.

Also, the value of Option 3 (split between RLC and MAC) compared to other options is not that obvious. Option 2 (split between PDCP and RLC) could be beneficial in the sense that it relaxes the requirement on transport latency / jitter. Options 5 (split between MAC and PHY) is beneficial in high performance transport scenarios as it allows inter-cell coordination with centralized scheduler. However, Option 3 seems to require low delay transport since RLC and MAC have to interact tightly (MAC scheduler requests RLC to provide data on a TTI basis), but will not allow inter-cell coordination since MAC scheduler will be distributed.. 

Proposa1:RAN3 is requested to see if the initial study can focus on the limited subset of options. (For example, exclude option 1 and option 3) 

Furthermore, with regards to Option 4 and Option 6, it is currently unclear which function will actually belong to the Central Unit and the Distributed Unit because they are intra-layer splits. Thus, if RAN3 studies these options, RAN3 firstly should clarify this point.

Proposal2: Option4 and Option 6 should be clarified which function belongs to Central Unit or Distributed Unit if RAN3 studies these options. 

2.2. Evaluation Criteria
To compare the split options, table 1 proposes evaluation criteria.

Proposal3: Consider the evaluation criteria in Table 1. 

Table 1. Evaluation Criteria
	Evaluation Points 
	Description 

	Requirement on

transport bandwidth
	Quantitative assessment: DL/UL peak bandwidth with specific example. 

Qualitative assessment: 

- scaling: scales with antenna, layers, … 

- transferred data: baseband bits, quantized I/Q, … 

	Requirement on

transport latency/jitter
	Tolerable amount of latency and jitter in the fronthaul 

	Inter-cell coordination 
	What type of inter-cell coordination is possible (e.g. CA, CS/CB, JT/JR) 

	Interface complexity 
	… 

	Functional impact on RAN 
	Impact on HARQ, … 

	Forward compatibility 
	Impacts on Central Unit and Distributed Unit related to feature updates, capacity addition, … 

	Other product aspects 
	… 

	Benefit from resource pooling 
	Opportunity for resource pooling at Central Unit


2.3. Comparison table

Based on Figure 1, Comparison table of each option is shown in table 2. It is proposed to take such table as a starting point and to make refinements with further analysis. We also propose to work on this table until RAN3#93 over an email discussion.
Proposal4: Work on a comparison table via email discussion until RAN3#93 taking Table 2 as a starting point, and capture the outcome in [4]. 

Table 2. Comparison table of Central Unit-Distributed Unit split options
	Evaluation criteria
	Details
	Option2
	Option5
	Option7

	Requirement on transport bandwidth 
	DL
	8Gbps
	~470Gbps

	
	UL
	4Gbps
	~470Gbps

	
	Note1:
	Assumed case for NR:

· 200MHz bandwidth (for DL and UL)

· 256QAM (for DL and UL)

· 64Tx/8layers for DL and 64Rx/4layers for UL

· 245.6 MHz sampling rate (for Option7), assuming IFFT/FFT size of 16384 and 15kHz subcarrier spacing

· 2*15bit I/Q sample width (for Option7)

[For Option2 and Option5]

Compared to DL LTE with 20MHz/64QAM/2layer (peak BB rate = 150Mbps) and UL LTE with 20MHz/16QAM/1layer (peak BB rate = 50Mbps):

· DL BB peak is higher by a factor of (200/20)*(8/6)*(8/2) giving 8Gbps

· UL BB peak is higher by a factor of (200/20)*(8/4)*(4/1) giving 4Gbps

[For Option7]

Transport rate (IQ sample bit stream rate) = 245.6*(2*15)*64 =  ~470Gbps

(For 20MHz LTE, where sampling rate = 30.72MHz, I/Q sample width = 2*15bit and 2Tx antenna is used, the IQ sample bit stream rate = 1.8Gbps)

	
	Note2: Accounted channels/signals
	Physical data/transport channel only
	All physical channels/signals

	Requirement on transport latency/jitter
	Higher delay FH
	Low delay FH

	Inter-cell coordination
	DC
	DC/CA, CS/CB, JT
	DC/CA, CS/CB, JT/JR

	Interface complexity
	
	
	

	Functional impact on RAN
	
	HARQ RTT includes transport delay
	HARQ RTT includes transport delay

	Forward compatibility
	Distributed Unit update required for:

· RF upgrade (HW)

· PHY/MAC/RLC feature upgrade (SW/HW?)

· Capacity upgrade (SW?/HW)
	Distributed Unit update required for:

· RF upgrade (HW)

· PHY feature upgrade (SW/HW?)
	Distributed Unit update required for:

· RF upgrade (HW)

	Other product aspects
	
	
	

	Benefit from resource pooling
	RRC, PDCP
	RRC, PDCP, RLC, MAC
	RRC, PDCP, RLC, MAC, PHY


3. Conclusion

In this contribution, we provided our views on the options to evaluate, the evaluation criteria and the comparison table for Central Unit-Distributed Unit split, and make the following proposals:

Proposa1:RAN3 is requested to see if the initial study can focus on the limited subset of options. (For example, exclude option 1 and option 3) 

Proposal2: Option4 and Option 6 should be clarified which function belongs to Central Unit or Distributed Unit if RAN3 studies these options. 

Proposal3: Consider the evaluation criteria in Table 1. 

Proposal4: Work on a comparison table via email discussion until RAN3#93 taking Table 2 as a starting point, and capture the outcome in [4]. 
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