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1. Introduction

In this contribution, we present link level simulation results relevant to the BCH in UTRAN LTE. We propose communicating the results to RAN2; some wording to aid this is included in section 4 below.

2. BCH in UTRAN

It is useful to recall the physical layer characteristics of the BCH in UTRAN: One 246 bit transport block is delivered to the physical layer every 20 ms, giving a bit rate of 12.3 kbps. The 16 bit CRC is used.
In terms of link performance in UTRAN FDD, one of the BCH detection requirements is summarized below [1].
The P-CCPCH_Ec/Ioc shall be below ~5% for BCH BLER of 1%, under the following test conditions:
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· Case 3 propagation (120 km/h, delay [0, 260, 521, 781] ns, power [0 -3 -6 -9] dB)

· No transmit diversity.

Other requirements exist, however the above one is somewhat relevant to the current discussion of BCH in UTRAN LTE: It is defined under cell edge SNR as well as multipath-diverse propagation.
It is reasonable to expect similar or better detection requirements from an LTE UE. That is, when 5% of the Node B resource is spent for BCH transmission, a cell edge UE should be able to successfully decode the BCH with a high probability. Note that, unlike in WCDMA DL, where the primary resource is the P-CCPCH_Ec/Ioc, for LTE UTRAN we talk about spending 5% of the time-frequency resource for the BCH-related physical channel. We refer to this channel as PBCH (physical broadcast channel) in the following.
3. Simulation Results

We consider the following two extreme cases:

1. 5% of the time-frequency resource is allocated to PBCH in a TDM fashion in 5 MHz (a whole 0.5 ms subframe every 10 ms). The intention is to ascertain the maximum bitrate that can be supported by the LTE broadcast channel in the same system bandwidth as UTRAN FDD.
2. 5% of the time-frequency resource is allocated to PBCH in a TDM fashion in 1.25 MHz (a whole 0.5 ms subframe every 10 ms). The intention is to ascertain the minimum bitrate that can be supported by the LTE broadcast channel, assuming that it is limited to a reasonably small subset of the smallest bandwidth under study.

We note that other physical channel allocations are possible: for example, a small time gain diversity is achievable through distributing the PBCH over a number of subframes, or radio frames. However, our intention is to simply estimate the limiting bit rates, rather than prescribe a particular PBCH mapping.
The link level results, corresponding to different transport block sizes and the above PBCH mappings are shown in the figure below. For the SNR point of -6 dB, the following observations can be made (with some interpolation):

· For the BLER target of 1%:

· A transport block size of ~350 bits can be supported (35 kbps) in 5 MHz.
· A transport block size of ~50 bits can be supported (5 kbps) in 1.25 MHz.

· For the BLER target of 10%:

· A transport block size of ~500 bits can be supported (50 kbps) in 5 MHz.

· A transport block size of ~85 bits can be supported (8.5 kbps) in 1.25 MHz.
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4. Recommendation

We recommend that the above results are communicated to RAN2. The following wording could be helpful:
----------------------------------------------
RAN1 performed a study of the BCH for LTE, whose findings are summarized in the following table:
	BCH Transport BLER target
	BCH bandwidth [MHz]
	Approximate maximum BCH bit rate [kbps]
	#Transport blocks x
transport block size
 / TTI

	1%
	1.25
	5
	1 x 50 bits/10ms

	
	5
	35
	1 x 350 bits/10ms

	10%
	1.25
	8.5
	1 x 85 bits/10ms

	
	5
	50
	1 x 500 bits/10ms


It was assumed that the BCH was mapped onto 5% of the time-frequency resource available in a given bandwidth. Increasing this allocation is likely to yield at least a proportional increase of the maximum bitrate.
----------------------------------------------

Simulation Assumptions

The simulation assumptions comply with those stated in [2].
	Parameter
	Value

	Transport block size
	varying

	CRC
	16 bit (same as UTRAN BCH).

	Mapping to physical channels
	Mapped onto one full subframe out of 20 (3 PRBs in 1.25 MHz, 12 PRBs in 5 MHz).

	Physical resource block size
	25 subcarriers x 6 symbols

	Modulation
	QPSK

	Subcarrier spacing
	15 kHz

	Propagation conditions
	Typical Urban, 3 km/h

	Coding
	UTRAN turbo code

	Channel state information
	Perfect

	Receive Diversity
	On, 2 antennas

	TX Diversity
	On, cyclic delay diversity (8.33 us)
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