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1．Introduction
In this paper, we will estimate the transport capacity requirement for the interface between CU and DU for different CU-DU function split options by giving an analysis under 4 deployment scenarios proposed in eMBB[1]. The comparison is made based on the estimated values and the values of CPRI (Common Public Radio Interface) in [2]. 
2． Discussion
2.1 CU-DU function split options
The following figures show several different CU-DU function split options dependent on the function splits between  central unit (CU) and distributed unit (DU). As we known, different option has different interface capability even with the same configuration. Here we will give a rough estimation on the peak capability requirement for the interface between CU and DU with different CU-DU function split options, and make a comparison between the calculated values and the CPRI line bit rate in [2] for all options. 
Taking OFDM system as an example, Figure1 gives the downlink CU-DU function split options for fronthaul interface, Figure2 gives the uplink CU-DU function split options for fronthaul interface.
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Figure 1: Downlink CU-DU function split options                  Figure 2: Uplink CU-DU function split options
2.2 Calculation of the peak capability requirement of interface for different CU-DU function split options
In this section, 4 common deployment scenarios proposed for eMBB[1] are considered to calculate the peak capability requirement of interface for different CU-DU function split options. During the calculation, the parameters as below are used for all CU-DU function split options and for both the downlink and the uplink. The ultimate peak interface capability will be the larger value of the UL peak interface capability and the DL peak interface capability.
The formulas used for calculation are listed in the Annex. One thing to note here is that the below peak capability requirement of interface is calculated based on only payload, i.e. without considering the line coding like CPRI. 
2.2.1 Indoor hotspot
Table 2.2.1-1: Attributes for indoor hotspot
	Attributes
	Values or assumptions

	Aggregated system bandwidth
	Around 30GHz or Around 70GHz: Up to 1GHz (DL+UL) [NOTE1]
Around 4GHz: Up to 200MHz (DL+UL)

	BS antenna elements 
	Around 30GHz or Around 70GHz: Up to 256 Tx and Rx antenna elements

Around 4GHz: Up to 256 Tx and Rx antenna elements


NOTE1: 1GHz (DL+UL) means 500MHz system bandwidth for single DL or UL;
Table 2.2.1-2: The peak capability requirement of interface for indoor hotspot
	CU-DU function split options
	Option1
	Option2
	Option3
	Option4
	Option5
	Option6


	Peak capability requirement of interface
(bps)
	5.90T
(500MHZ)
1.18T
(100MHZ)
	3.23T (500MHZ)
645.10G
(100MHZ)
	100.80G
(500MHZ)
20.16G
(100MHZ)
	184.30G
(500MHZ)
36.86G
(100MHZ)
	15.08G (500MHZ)
3.02G
(100MHZ)
	13.57G
(500MHZ)
2.71G
(100MHZ)


2.2.2 Dense urban
Table 2.2.2-1: Attributes for dense urban
	Attributes
	Values or assumptions

	Aggregated system bandwidth
	Around 30GHz: Up to 1GHz (DL+UL)
Around 4GHz: Up to 200MHz (DL+UL)

	BS antenna elements 
	Around 30GHz: Up to 256 Tx and Rx antenna elements

Around 4GHz: Up to 256 Tx and Rx antenna elements 


Table 2.2.2-2: The peak capability requirement of interface for dense urban
	CU-DU function split options
	Option1
	Option2
	Option3
	Option4
	Option5
	Option6


	Peak capability requirement of interface
(bps)
	5.90T
(500MHZ)
1.18T
(100MHZ)
	3.23T (500MHZ)
645.10G
(100MHZ)
	100.80G
(500MHZ)
20.16G
(100MHZ)
	184.30G
(500MHZ)
36.86G
(100MHZ)
	15.08G (500MHZ)
3.02G
(100MHZ)
	13.57G
(500MHZ)
2.71G
(100MHZ)


2.2.3 Rural
Table 2.2.3-1: Attributes for rural

	Attributes
	Values or assumptions

	Aggregated system bandwidth
	Around 700MHz: Up to 20MHz (DL+UL) 

Around 4GHz: Up to 200MHz (DL+UL)

	BS antenna elements 
	Around 4GHz: Up to 256 Tx and Rx antenna elements

Around 700MHz: Up to 64 Tx and Rx antenna elements


Table 2.2.3-2: The peak capability requirement of interface for rural
	CU-DU function split options
	Option1
	Option2
	Option3
	Option4
	Option5
	Option6

	Peak capability requirement of interface
(bps)
	118.00G
(10MHZ)
1.18T
(100MHZ)
	64.51G
(10MHZ)
645.10G
(100MHZ)
	2.02G
(10MHZ)
20.16G
(100MHZ)
	3.69G
 (10MHZ)
36.86G
 (100MHZ)
	301.50M (10MHZ)
3.015G
(100MHZ)
	271.40M
(10MHZ)
2.71G
(100MHZ)


2.2.4 Urban macro
Table 2.2.4-1: Attributes for urban macro

	Attributes
	Values or assumptions

	Aggregated system bandwidth
	Around 4GHz: Up to 200 MHz (DL+UL)

Around 30GHz: Up to 1GHz (DL+UL)

	BS antenna elements 
	Around 30GHz: Up to 256 Tx and Rx antenna elements

Around 4GHz or Around 2GHz: Up to 256 Tx and Rx antenna elements


Table 2.2.4-2: The peak capability requirement of interface for urban macro
	CU-DU function split options
	Option1
	Option2
	Option3
	Option4
	Option5
	Option6


	Peak capability requirement of interface
(bps)
	5.90T
(500MHZ)
1.18T
(100MHZ)
	3.23T (500MHZ)
645.10G
(100MHZ)
	100.80G
(500MHZ)
20.16G
(100MHZ)
	184.30G
(500MHZ)
36.86G
(100MHZ)
	15.08G (500MHZ)
3.02G
(100MHZ)
	13.57G
(500MHZ)
2.71G
(100MHZ)


2.3 CPRI
In order to achieve the required flexibility and cost efficiency, several CPRI line bit rate options are defined in [2] and the corresponding bit rate values are listed in Table2.3.
Table 2.3: CPRI line bit rate option List 
	CPRI line bit rate option
	Bit rate(M bit/s)
	Line coding

	1
	614.4
	8B/10B

	2
	1228.8
	8B/10B

	3
	2457.6
	8B/10B

	4
	3072.0
	8B/10B

	5
	4915.2
	8B/10B

	6
	6144.0
	8B/10B

	7
	9830.4
	8B/10B

	7A
	8110.08
	64B/66B

	8
	10137.6
	64B/66B

	9
	12165.12
	64B/66B

	10
	24330.24
	64B/66B


Different CU-DU function split options need to meet the capability requirement of CPRI interface, i.e. the peak capability requirement of interface for the different CU-DU function split options can't exceed the CPRI line bit rate of option 10 at least. 
Taking the urban macro scenario as an example, for 500MHZ bandwidth with option5, the peak capability requirement of interface is 15.08Gbps, on the other hand, according to Table 2.3, considering the line coding 64B/66B, the ultimate capability is 15.56Gbps, which is bigger than the value of line bit rate option 9 and smaller than the value of line bit rate option 10, it means that we can choose line bit rate option 10 if using CPRI interface. Another example, for 500MHz bandwidth  with CU-DU function split Option 4 in Urban macro scenario, the peak capability requirement of interface is 180.30Gbps, which is bigger than the values of all the line bit rate options in Table 2.3, which means CU-DU function split options1~4 cannot  meet the capability requirement of CPRI interface.
3． Conclusion
RAN2 is kindly to discuss the above issue and approve the proposals as follow:
Proposal 1: RAN2 is kindly asked to consider the capacity requirement for the CU-DU interface in the discussion about the CU/DU function split.
4． Reference
[1] RP-160672 CR to update the text on deployment scenarios and KPI values in the TR38.913
[2] CPRI Specification V7.0 (2015-10-09).
Annex
The parameters and calculation formulas of peak capability requirement of interface for different fronthaul options are given in the following text:
· For the downlink:
a) For Option 1: number of BS antenna elements, bit width[NOTE1], Number of OFDM symbols per subframe [NOTE2],FFT size; (Peak capability requirement of interface for Option 1 = Number of BS antenna elements * Bit width * Number of OFDM symbols per subframe * FFT size* 2 [NOTE3]/1ms)
b) For Option 2: subcarrier number, number of BS antenna elements, bit width, Number of OFDM symbols per subframe; ( Peak capability requirement of interface for Option 2 = Subcarrier number * Number of BS antenna elements * Bit width * Number of OFDM symbols per subframe* 2/1ms)
c) For Option 3: subcarrier number, Number of OFDM symbols per subframe, bit width, stream number[NOTE4]; (Peak capability requirement of interface for Option 3 = Subcarrier number * Number of BS antenna elements * Bit width * Number of OFDM symbols per subframe * Stream number* 2/1ms)
d) For Option 4: subcarrier number, Number of OFDM symbols per subframe, stream number, modulation order[NOTE5]; (Peak capability requirement of interface for Option 4 = Subcarrier number * Number of OFDM symbols per subframe * Stream number * Modulation order/1ms)
e) For Option5: stream number, transport block size corresponding to the max RB number;(Peak capability requirement of interface for Option 5 = Stream number * Transport block size corresponding to the max RB number /1ms)
f)       For Option6: the peak capability requirement of interface for Option5 multiply a coefficient, and the coefficient of 0.9 is considered reasonable；
· For the uplink:
a) For Option 1: system bandwidth, number of BS antenna elements, bit width, Number of OFDM symbols per subframe, FFT size; (Peak capability requirement of interface for Option 1= Number of BS antenna elements * Bit width * Number of OFDM symbols per subframe * FFT size* 2/1ms)
b) For Option 2: system bandwidth, number of BS antenna elements, bit width, Number of OFDM symbols per subframe; (Peak capability requirement of interface for Option 2 = Subcarrier number * Number of BS antenna elements * Bit width * Number of OFDM symbols per subframe* 2/1ms)
c) For Option 3: system bandwidth, Number of OFDM symbols per subframe, OFDM number of DMRS [NOTE6], bit width, stream number; (Peak capability requirement of interface for Option 3 = Subcarrier number * Number of BS antenna elements * Bit width * (Number of OFDM symbols per subframe – OFDM number of DMRS) * Stream number* 2/1ms)
d) For Option 4: system bandwidth, Number of OFDM symbols per subframe, OFDM number of DMRS, stream number, modulation order,soft bit information[NOTE7]; (Peak capability requirement of interface for Option 4 = Subcarrier number * (Number of OFDM symbols per subframe – OFDM number of DMRS) * Stream number * Modulation order * Soft bit number /1ms)
e) For Option5: stream number, transport block size corresponding to the max RB number; (Peak capability requirement of interface for Option 5 = Stream number * Transport block size corresponding to the max RB number /1ms)
f)      For Option6: the capability of Option5 multiply a coefficient, and the coefficient of 0.9 is considered reasonable；
NOTE1: During the calculation, the value of bit width is 15;
NOTE2: For OFDM system of 20MHz system bandwidth, the number of OFDM symbols per subframe is 14(if considering CP, the number of OFDM symbols per subframe is 15), FFT size is 2048, Number of OFDM symbols per subframe*FFT size is proportional to the system bandwidth.
NOTE3: The number 2 here means I branch signal and Q branch signal;
NOTE4: During the calculation, it is supposed to be 8 streams for the downlink and 4 streams for the uplink for all the Options;
NOTE5: Modulation order of 8(i.e. 256QAM) is considered for both of downlink and uplink;
NOTE6: The OFDM symbol number of DMRS in a subframe is 2;
NOTE7: During the calculation, 8 bit of the soft bit information is considered;
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