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1 Introduction
This document presents the current status of results and observations on BS complexity.
2 Discussion
2.1 BS complexity

[Sourcing company names will not be included in the report to RAN#70.

Source 1 = Ericsson

Source 2 = Samsung
Source 3 = Huawei, HiSilicon]
2.1.1 Standalone

Table 11 : Base station complexity.

DL 15 kHz, UL 2.5 kHz SC-FDMA based.
	
	
	Source 1

(R1-157395)
	Source 2

(R1-156810)
	Source 3

(R1-157463)

	LTE

(R1-157463)

	Transmitter side
	Transmit filter (Mop/s)
	-
	-
	88.3
	706.6

	
	IFFT processing (Mop/s)
	-
	-
	62.7
	716.8

	
	Sum(Mop/s)
	-
	-
	151.0
	1423.4

	Receiver side
	Matched filter (Mop/s)
	28.7
	31.9
	28.7
Notes: 4
	31.9
Notes: 5
	61.2
	985.6

	
	PRACH sequence detection (Mop/s)
	0

Notes: 2
	0

Notes: 2
	0 
Notes: 4
	0
Notes: 5
	73.7
	4005.0

	
	ToA estimation (Mop/s)
	12.5
	24.98
	12.5
Notes: 4
	24.98
Notes: 5
	164.2
	830.0

	
	Frequency offset tracking and compensation (Mop/s)
	3.2

Notes: 3
	3.2

Notes: 3
	3.2
	3.2
	3.2
	143.1

	
	Channel estimation and equalization (Mop/s)
	1.8

Notes: 3
	1.8

Notes: 3
	1.8
	1.8
	1.8
	93.6

	
	Turbo decoding
	
	
	513.0
	513.0
	513.0
	84841.3

	
	Sum(Mop/s)

Notes: 1
	92.4

Notes: 6
	123.8

Notes: 6
	605.4
	636.76
	1121.2
	96955.9

	
	Percentage to LTE Receiver
	
	
	0.62%
	0.66%
	1.16%
	-


NOTES:

1.
Two receiving antennas assumed.
2.
The number of operation is included in ToA estimation.
3.
Re-use numbers of R1-155965.

4.
Re-use numbers of source 1 (R1-157395).

5.
Re-use numbers of source 2 (R1-156810).

6.
Turbo decoding is not taken into account.
Table 12 : Base station complexity.

DL 3.75 kHz, UL FDMA based.
	
	
	Source 3

(R1-157463)


	LTE

(R1-157463)

	Transmitter side
	Transmit filter (Mop/s)
	11.0
	706.6

	
	IFFT processing (Mop/s)
	3.9
	716.8

	
	Sum(Mop/s)
	14.9
	1423.4

	Receiver side
	Matched filter (Mop/s)
	53.6
	985.6

	
	PRACH sequence detection (Mop/s)
	0
	4005.0

	
	ToA estimation (Mop/s)
	9.4
	830.0

	
	Frequency offset tracking and compensation (Mop/s)
	3.3
	143.1

	
	Channel estimation and equalization (Mop/s)
	4.8
	93.6

	
	Turbo decoding
	481.0
	84841.3

	
	Sum(Mop/s)

Notes: 1
	623.2
	96955.9

	
	Percentage to LTE Receiver
	0.6%
	-


NOTES:

1.
Two receiving antennas assumed.
2.1.2 Guard-band and in-band
Table 13 : Base station complexity.

DL 15 kHz, UL 2.5 kHz SC-FDMA based.
	
	
	Source 1

(R1-157395)
	Source 2

(R1-156810)
	Source 3

(R1-157463)
	LTE

(R1-157463)

	Transmitter side
	Transmit filter (Mop/s)
	0
	-
	0
	706.6

	
	IFFT processing (Mop/s)
	0
	-
	0
	716.8

	
	Sum(Mop/s)
	0
	-
	0
	1423.4

	
	
	SC-FDMA
	SC-FDMA
	FDMA
	

	Receiver side
	Narrow band filter (Mop/s)
	
	
	310.6
	310.6
	310.6
	

	
	Matched filter (Mop/s)
	28.7
	31.9
	28.7
Notes: 4
	31.9
Notes: 5
	61.2
	985.6

	
	PRACH sequence detection (Mop/s)
	0

Notes: 2
	0

Notes: 2
	0 
Notes: 4
	0
Notes: 5
	73.7
	4005.0

	
	ToA estimation (Mop/s)
	12.5
	24.98
	12.5
Notes: 4
	24.98
Notes: 5
	164.2
	830.0

	
	Frequency offset tracking and compensation (Mop/s)
	3.2

Notes: 3
	3.2
	3.2
	3.2
	3.2
	143.1

	
	Channel estimation and equalization (Mop/s)
	1.8

Notes: 3
	1.8
	1.8
	1.8
	1.8
	93.6

	
	Turbo decoding
	
	
	513.0
	513.0
	513.0
	84841.3

	
	Sum(Mop/s)

Notes: 1
	92.4

Notes: 6
	123.8

Notes: 6
	1226.6
	1257.96
	1742.4
	96955.9

	
	Percentage to LTE Receiver
	
	
	1.27%
	1.30%
	1.80%
	


NOTES:

1.
Two receiving antennas assumed.
2.
The number of operation is included in ToA estimation.
3.
Re-use numbers of source 3.

4.
Re-use numbers of source 1 (R1-157395).

5.
Re-use numbers of source 2(R1-156810).

6.
Narrow band filter and turbo decoding are not accounted for.
Table 14 : Base station complexity.

DL 3.75 kHz, UL FDMA based.

(Note: Identical to standalone)
	
	
	Source 3

(R1-155965)
	LTE

(R1-157463)

	Transmitter side
	Transmit filter (Mop/s)
	11.0
	706.6

	
	IFFT processing (Mop/s)
	3.9
	716.8

	
	Sum(Mop/s)
	14.9
	1423.4

	Receiver side
	Narrow band filter (Mop/s)
	310.6
	985.6

	
	Matched filter (Mop/s)
	53.6
	4005.0

	
	PRACH sequence detection (Mop/s)
	0
	830.0

	
	ToA estimation (Mop/s)
	9.4
	143.1

	
	Frequency offset tracking and compensation (Mop/s)
	3.3
	93.6

	
	Channel estimation and equalization (Mop/s)
	4.8
	84841.3

	
	Turbo decoding
	481.0
	985.6

	
	Sum(Mop/s)

Notes: 1
	1244.4
	182782.8

	
	Percentage to LTE Receiver
	0.68%
	


NOTES:

1.
Two receiving antennas assumed.
2.1.3 Observations
1. The computational complexity of both UL FDMA and UL SC-FDMA is trivial compared with LTE.
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