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1
Introduction
In this document, we analyze the following issues:
· How many bits can be transported on CCCH in a given TTI?
· What content needs to be transmitted on BCH?

2
Discussion
2.1
Number of Tones available for CCCH
The number of modulation symbols available for CCCH transmission depends on:

· Number of Tx antennas

· Cyclic prefix duration

Figures 1 and 2 illustrate the number of modulation symbols when the CP spans 4.7 µs.
In the worst case scenario (4 Tx antennas), the number of tones for CCCH in 0.5ms are:
· Short CP
· 288 tones
· Long CP
· 216 tones
The CCCH can be made far more efficient for larger bandwidths by signaling some limited system bandwidth information during the cell search procedure.

In the acquisition steps, two hypotheses indicate whether the system bandwidth is less than 4.5 MHz or not.

· System bandwidth < 4.5 MHz

· CCCH span = 72 tones (1.08 MHz)

· Number of CCCH tones in 0.5ms for long CP with 4 Tx antennas = 216
· System bandwidth ≥ 4.5 MHz

· CCCH span = 300 tones (4.5 MHz)

· Number of CCCH tones in 0.5ms for long CP with 4 Tx antennas = 1356
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DL Preamble – Short CP –1080 KHz
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Unicast RS Overhead = {4.76%, 9.52%, 14.29%} for {1, 2, 4} Tx antennas

SCH Overhead = 2.86%

Unicast RS + SCH Overhead = {7.62%, 12.38%, 17.14%}

Number of BCH Tones in 5 ms = {336, 312, 288}
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BCH SCH PDCCH + PDSCH
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Figure 1

BCH – Short CP
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DL Preamble – Long CP –1080 KHz
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Unicast RS Overhead = {5.56%, 11.11%, 16.66%} for {1, 2, 4} Tx antennas

SCH Overhead = 3.33%

Unicast RS + SCH Overhead = {8.89%, 14.44%, 20%}

Number of BCH Tones in 5 ms = {264, 240, 216}
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Figure 2

BCH – Long CP

2.2
BCH Payload Size

If the BCH is mapped on CCCH and the CCCH bandwidth span is 72 tones, the payload in a single instance of 0.5ms can be fairly small. 

Assuming that we use QPSK rate 1/12 coding for 1% BLER at -6 dB SNR per antenna [1], the payload can be as small as 36 bits. However, if multiple instances of 0.5ms are used, we can transmit larger number of bits.
If the CCCH bandwidth span has two values as outlined earlier and varies as a function of system bandwidth, the payload can be as high as 226 bits.

	CCCH Bandwidth
	BCH TTI

	
	5 ms
	10 ms
	40 ms

	1.08 MHz
	36
	72
	288

	4.50 MHz
	226
	452
	904


Table 1
BCH Payload vs. TTI – QPSK Code Rate 1/12
2.3
BCH Content

At a minimum, the “primary” BCH must carry the following information:

· System bandwidth – 3-bits
· FDD/TDD flag – 3-bits
· SFN bit-map – 1-bit per 1ms
· System information value tag – 3-bits
· Scheduling for “secondary” BCH (which contains the rest of the system information)

Secondarily, it is strongly desired in RAN2 (for support of idle mobility) that the basic cell reselection parameters should be available from the “primary” BCH.  These are:

· PLMN ID(s) – 24-bits per ID
· Tracking area ID(s) – 16-bits per ID
· Barring information – 7-bits
Other information on BCH includes:
· RACH related parameters

· Set of RACH signature sequences not signaled

· Implicit function of cell ID
· Number of physical RACH
· Persistence parameters for access load control
· Primary NAS information

· Cell barring parameters
· CP duration(s)

· There may be more than one CP duration in use within the system
· System information for PDSCH
· Implicit functions of cell ID (not signaled)

· DL reference signal physical mapping
· DL frequency hopping pattern
· DL and UL control related

· MCS and number of PDCCH
· DL MIMO/SDMA related

· Number of Tx antennas

· Number of precoding matrices for MIMO/SDMA operation (if configurable in the spec)

· DL Scheduling related

· Number of sub-bands

· Designation of each sub-band for DL frequency selective (FSS) or frequency diverse (FDS) scheduling

· Minimum allocation (number of RB)
· System information for PUSCH
· Implicit functions of cell ID (not signaled)

· UL reference signal physical mapping
· UL frequency hopping pattern
· UL MIMO/SDMA related

· Number of precoding matrices for MIMO/SDMA operation (if configurable in the spec)

· UL Scheduling related

· Number of sub-bands

· Designation of each sub-band for UL frequency selective (FSS) or frequency diverse (FDS) scheduling
· Service related
· Scrambling code for E-MBMS, cell specific RS pattern in subframes when E-MBMS is present, etc

While a lot of details need to be finalized, we estimate the total payload of BCH to be less than 225 bits. This can be transmitted in the following way:
· 40ms TTI when CCCH bandwidth span = 1.08 MHz

· 5ms TTI when CCCH bandwidth span = 4.50 MHz
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