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1. 
Introduction 
Preliminary performance results on PBCH have been presented in the previous few meetings[1][2].  Several key performance factors, such as channel estimation performance and temporal soft combining, have been identified. In this contribution, we expand the results of [1][2] to include cases where both 5W and 12W are allocated to the center 72 subcarriers that carry the P-BCH. In these results, we use reference symbols within 2 subframes, in order to provide good channel estimation performance across a broad range of mobile speeds.  We found that with temporal soft-combining of 2 P-BCH transmissions with 5ms spacing, 130 bits PBCH payload are supported with 5W power allocation at 98% cell coverage. This P-BCH payload number grows to around 180 bits if we increase the power allocated to the center 72sub-carriers from 5W to 12W.  
In addition to these P-BCH performance results, we also provided some preliminary results on Dynamic BCH (D-BCH) results with the assumption that the D-BCH spans all 300 active subcarriers with full Node-B power of 20W. It is shown that payload allowed in D-BCH in 10 OFDM symbols is about 430 bits at 98% coverage point.
2.
P-BCH performance
2.1  C/(I+N) distribution and link performance
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Figure 1.  CDF of C/(I+N) for a 5MHz system with Case 3 parameters. The 98% coverage C/(I+N) improves from -6.6dB to -5.4 dB by increasing power for center 72 subcarriers from 5W to 12W.

In Figure1, the C/(I+N) distribution is plotted assuming 5MHz system bandwidth and according to the LTE Case 3 network parameters. Two cases are shown in Figure 1, indicating either 5W or 12W  power allocation for the center 72 subcarriers that carry P-BCH. It is observed that by increasing the power allocation from 5W to 12W, the C/(I+N) at 98% coverage point improves from around -6.6dB to -5.4 dB. In Figure 2, the link performances of P-BCH is evaluated for payloads ranging from 40 bits to 200bits. Additional simulation parameters are found in the Appendix.
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Figure 2.  Link performance for 2Tx 2Rx CDD system.  Center 72 subcarriers for PBCH.
2.2 Coverage of P-BCH 
The  PBCH coverage results are shown in Figures 3 and 4. Figure 3 assumes no temporal soft combining and Figure 4 assumes soft combining of two PBCH transmissions that are 5ms apart.  It is observed that without soft combining, the allowable payload size for PBCH at 98% coverage is around  60bits for 5W power allocation, and is around 90bits for 12W power allocation. On the other hand, if temporal soft combining is taken into account,   the allowable payload size for PBCH at 98% coverage is 130bits for 5W power allocation, and is around 180bits for 12W power allocation. 
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Figure 3: Coverage as a function of P-BCH payload size.  P-BCH uses 72 center subcarriers.  Coverage results are shown for both cases when 5W and 12W are used for P-BCH.
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Figure 4: Coverage as a function of P-BCH payload size.  Soft combining over 2 P-BCH transmissions is assumed.

3. 
D-BCH performance

In Figures 5 and 6 below, link performance and coverage results are shown for the D-BCH, assuming that the D-BCH occupies all the 300 active sub-carriers and over 10 OFDM symbols.  The full 20W Node-B power is assumed to be available for the D-BCH transmission. It is observed that at 98% coverage, a payload of 430 bits is supported.
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Figure 5:  Link performance for 2Tx 2Rx CDD system.  All 300 subcarriers for DBCH. 10 OFDM symbols.
[image: image6.emf]200 250 300 350 400 450 500

96.5

97

97.5

98

98.5

99

99.5

100

Payload bits in D-BCH

Percentage of Users in Coverage (%)

TU 3km/h, 5 MHz, coverage of D-BCH with 300 subcarriers


Figure 6: Coverage of D-BCH in a 5 MHz system. 20 W and 300 subcarriers used for D-BCH.
4. Conclusion 

From the performance results presented in this paper, we found that with temporal soft-combining, 130 bits payload can be sent over P-BCH with 5W power at 98% cell coverage. This P-BCH payload number grows to around 180 bits if we increase the power allocated to the center 72 sub-carriers from 5W to 12W.   In addition to these P-BCH performance results, we also provided some preliminary results on Dynamic BCH (D-BCH) results with the assumption that the D-BCH spans all 300 active subcarriers with full Node-B power of 20W. It is shown that payload allowed in D-BCH in 10 OFDM symbols is about 430 bits at 98% coverage point. Since temporal soft-combining allows up to 130 P-BCH payload bits (including 24 bit CRC) using 6 resource blocks with 5 Watts of power then the other 15 Watts of (e.g.) a 20 Watt PA can be allocated to the remainder of the resource blocks in the subframe carrying the P-BCH thus preserving data spectral efficiency.
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Annex

Table 1.  Simulation parameters.

	Parameter
	Assumption

	Carrier Bandwidth
	5 MHz

	Subcarrier Spacing
	15 kHz

	FFT size
	512

	Sampling rate
	7.68 MHz

	OFDM symbols for P-BCH and D-BCH 
	10 *

	Sub-Frame duration
	1ms (14 OFDM symbols)

	Control & Pilot Overhead
	2 OFDM symbols

	Propagation channels
	TU (3 km/h)

	Channel estimator
	Non-Ideal  using RSs  in 2 subframes

	Modulation
	QPSK

	# of TX antennas
	2 

	# of RX antennas
	2

	Convolutional Coder
	R=1/3 mother code, K=9, tailbiting

	Transmit Diversity
	CDD with large delay


* Note that 10 OFDM symbols include reference symbol overhead
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