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1 Introduction

In Evolved UTRA, discussion took place on the selection of BCH bandwidth. One proposal [1] is to transmit BCH in 1.25 MHz when system bandwidth is below 20 MHz. Another proposal [2] is that BCH transmission bandwidth is 5 MHz for a system bandwidth greater than 5 MHz. In this contribution, we evaluate the performance of BCH in 1.25 MHz and 5 MHz transmission bandwidth, in consideration of transmit diversity and the achievable time diversity when multiple subframes within one 10 ms radio frame are used for BCH transmission.
2 Performance Evaluation
2.1 Simulation Assumptions
Simulation assumptions are listed in Table 1 below.
Table 1 Simulation assumptions

	Parameter
	Explanation/Assumption

	Transmission bandwidth (MHz)
	5

	Sub-frame duration (ms)
	0.5

	Sampling rate (MHz)
	7.68

	Number of occupied sub-carriers
	301 (including DC sub-carrier)

	Number of CP samples per OFDM symbol
	As specified in TR 25.814: 40 samples per symbol at the first OFDM symbol in one sub-frame, 36 samples per symbol for the remaining OFDM symbols

	Number of OFDM symbols per sub-frame
	7

	DL Channelization
	· For 1.25 MHz BCH transmission bandwidth: localized channelization

· For 5 MHz BCH transmission bandwidth: distributed channelization

	Antenna Configurations
	1x2, 2x2, and 4x2

	Channel
	TU3, TU30

	Tx diversity scheme
	CDD is used when the number of Tx antennas is larger than 1 (Cyclic delay value is set to 64)

	Modulation
	QPSK

	Channel coding
	R=1/3 Convolutional coding with Viterbi decoding

	Channel estimation
	Realistic

	Rate matching
	R99 Rate Matching.


BCH transport format is listed in Table 2 below.
Table 2 BCH transport format
	Modulation
	Code Rate
	BCH Payload
	16-bit CRC Addition
	Tail bit addition (8 bits)
	R=1/3 Convolutional Encoding
	Occupied Subcarriers

	QPSK
	1/3
	176
	192
	200
	600
	300


In the simulation, reference symbols are transmitted in the 1st and 6th OFDM symbols. BCH is transmitted in the 2nd, 3rd, 4th, and 5th OFDM symbols. The detailed channelization scheme can be found in Figure 1 below (please note that for 1.25 MHz BCH transmission bandwidth, BCH bandwidth is located in the center part of 5 MHz system bandwidth, which is not illustrated in the figure.)
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Figure 1 BCH channelization
In the simulation, BCH are transmitted in 1 and 2 subframes per frame.
2.2 Link Simulation Results

Link level performance results are shown from Figure 2 to Figure 5 below. In the figures, NT denotes the number of Node B transmit antennas. Performance difference between 1.25 and 5 MHz BCH transmission bandwidths is summarized in Table 3 below.
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Figure 2 BCH in 1 subframe / frame, TU3
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Figure 3 BCH in 1 subframes / frame, TU30
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Figure 4 BCH in 2 subframes / frame, TU3
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Figure 5 BCH in 2 subframes / frame, TU30
Table 3 Performance Difference Between 1.25 and 5 MHz BCH transmission bandwidth (@0.01 BLER)
	BCH in x subframe(s) / frame
	Channel
	Number of Tx antennas
	Performance Difference (dB)
	Absolute Power Fraction Difference (assuming 1.25 MHz as base)

	
	
	
	
	6.25%
	12.5%
	25%

	1
	TU3
	1
	1.5
	1.83%
	3.65%
	7.30%

	
	
	2
	1.1
	1.40%
	2.80%
	5.59%

	
	
	4
	0.6
	0.81%
	1.61%
	3.23%

	
	TU30
	1
	1.5
	1.83%
	3.65%
	7.30%

	
	
	2
	1.0
	1.29%
	2.57%
	5.14%

	
	
	4
	0.6
	0.81%
	1.61%
	3.23%

	2
	TU3
	1
	1.5
	1.83%
	3.65%
	7.30%

	
	
	2
	1.1
	1.40%
	2.80%
	5.59%

	
	
	4
	0.6
	0.81%
	1.61%
	3.23%

	
	TU30
	1
	1.0
	1.29%
	2.57%
	5.14%

	
	
	2
	0.7
	0.93%
	1.86%
	3.72%

	
	
	4
	0.3
	0.42%
	0.83%
	1.67%


From Table 3 above, for 2x2 baseline configuration, it can be seen that the largest performance difference between 1.25 and 5 MHz BCH transmission bandwidths can be 1.1 dB. When more time diversity is available, for example, when BCH is repeated in 2 subframes per frame and channel is TU30, the difference can be further reduced to 0.7 dB. For 4x2 configuration, the difference can be as small as 0.3 dB.
In addition, Table 3 also shows the absolute difference between the 1.25 and 5 MHz BCH BW cases in terms of Node B power fraction occupied by BCH. The calculation is based on the performance difference (in terms of SNR) and assumes 4 power fraction values (6.25%, 12.5%, and 25%) for BCH with 1.25 MHz performance as the base. Note that 25% overhead for 1.25MHz BCH BW should not be a realistic scenario. The absolute difference 
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can be calculated as: 
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 is the  BCH power fraction with 1.25 MHz as base, e.g. 6.25% in above table;
· 
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 denotes the link performance difference in unit of dB, e.g. 1.5 dB in the first data row of the table.
It can be also seen that the difference in terms of absolute power fraction difference is insignificant.
We would like to emphasize that using 1.25 MHz BCH transmission bandwidth has the benefits of less complexity. The reason is that the support of 5 MHz BCH transmission bandwidth implies that at least 2 BCH transmission bandwidths have to be supported in the standards: 1.25 and 5 MHz. Therefore, either the standards have to define some mechanisms to indicate BCH transmission bandwidth e.g. through SCH, which makes the standards complicated and increases UE complexity; or UE has to detect BCH transmission bandwidth blindly, which again increases UE complexity.
3 Conclusion

From the simulation results, it can be seen that 5 MHz BCH transmission bandwidth only provides slight gain over 1.25 MHz BCH transmission bandwidth both from the link performance and Node B power consumption point of view. To reduce UE complexity in cell search and the unnecessary options in the standards, it is desirable to fix BCH transmission bandwidth to 1.25 MHz from initial cell search perspective.
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