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1 Introduction
The number of bits that can be transmitted by the P-BCH has been investigated[1,2,3]. Soft combining of multiple BCH transmissions is shown to significantly improve the BCH performance in the single cell environment[3,4]. In synchronous network case, however, it will not provide much gain if an additional randomization of other cell interference is not employed. In this contribution, we present the techniques of randomizing the interferences from other cells.
2 Soft-combining for P-BCH
To improve the performance of P-BCH through soft-combining, we present two ways of randomizing the interference. One is the scrambling code based approach as shown in Figure 1, and the other is the symbol mapping based approach as shown in Figure 2. For simplicity, it is assumed that one OFDM symbol in a frame is used for P-BCH transmission and the TTI duration is one frame. 
Figure 1 shows the transmission structure of P-BCH when two scrambling codes are used for each cell. The cell #0 uses scrambling codes #0 and #1 and the cell #1 uses scrambling codes #2 and #3. Two cells have the same rule of mapping BCH symbols to time/frequency resources. With this approach, the UE can increase SINR by soft-combining up to two P-BCH transmissions.
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Figure 1. BCH transmission structure (two scrambling code and one symbol mapping rule per cell)
Figure 2 shows the transmission structure of P-BCH when one scrambling code is used for each cell. The two cells, however, have different rules of mapping the BCH symbols to time/frequency resources. For example, in Figure 2, the two cells have same mapping rule at the even numbered frames, but they have different mapping rules at the odd numbered frames. As a result, the different pairs of BCH symbols collides with each other at even and odd numbered frames, which means the randomization of interference.
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Figure 2. BCH transmission structure (one scrambling code and two symbol mapping rule per cell)
3 Simulation Results
The performance of soft-combining is evaluated in the single and three cell based link level simulations. Table 1 shows the simulation parameters. 
Figure 3 shows the performance of P-BCH for the single cell case. At the BLER of 10-2, the soft-combining gain is larger than 3 dB for both one and two transmit antenna cases. And, the bit level scrambling and symbol mapping approaches show the same performances.

The model of three cell simulation is shown in Figure 4. The two interfering cells have same average received power and no AWGN is included. 
Figure 5 shows the performance of P-BCH for three cell case. The SIR is defined as average home cell power to average interference power ratio. The overall performance is about 1 dB worse than that in  single cell case. We can see that the bit scrambling and symbol mapping approaches show almost same performances. The soft-combining gain is about 3 dB compared to no combining case.


Table 1- Simulation parameters
	System bandwidth
	2.5 MHz

	FFT Size
	256

	TTI duration
	1.0 msec

	Number of OFDM symbols for P-BCH
	4

	Number of subcarriers for P-BCH
	72

	Modulation 
	QPSK

	Coding Rate
	1/9 ( 1/3 turbo coding with a repetition factor of 3)

	Number of BCH bits
	44

	Channel model 
	6 ray TU

	UE velocity
	3 km/hr

	Channel estimation
	Ideal

	Antenna configuration
	1 x 2,  2 x 2

	Transmit diversity
	CDD with 144 delay value


[image: image3.emf]-10 -9 -8 -7 -6 -5 -4 -3 -2

10

-4

10

-3

10

-2

10

-1

10

0

EsNo [dB]

BLER

1 BCH, 1Tx

2 BCH, bit scrambling, 1Tx

2 BCH, symbol mapping, 1Tx

1 BCH, 2Tx

2 BCH, bit scrambling,2Tx

2 BCH, symbol mapping,2Tx


Figure 3. Performance of P-BCH (single cell case)
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Figure 4. Model of three cell simulation
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Figure 5. Performance of P-BCH (three cell case)
4 Conclusions
In this contribution, we presented two ways of interference randomization to improve the P-BCH performance through soft-combining in a synchronized network. One way is to assign multiple scrambling codes for each cell, and the other is to assign multiple symbol mapping rules. In multi-cell based link level simulation, those two schemes show 3 dB better performances compared to no soft-combining case.
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