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Proposed text to improve reliability and coverage of broadcast messages (16.3.6)
Yi Hsuan, Hujun Yin, Jiacheng Wang, Roshni Srinivasan
Intel Corporation
1. Introduction
Broadcast messages are transmitted like regular data burst with the following properties:
1. Diversity mode transmission is used because there is no specific target receiver for the burst.

2. HARQ is not applied.

3. The target error rate is lower than the initial target error rate for data bursts. While the error rate for initial data transmission can be 10% or higher, broadcast message error rate should be 10% or even 1%.

Without HARQ, we need to make sure that the physical structure of the broadcast message can guarantee the performance and coverage. Our study shows that the existing code rate is not enough to ensure coverage. We propose a solution to fix the issues.
2. Simulation of Broadcast Message Error Rates
The lowest code rate generated from burst size signaling depends on several factors: number of LRUs occupied by the burst, modulation level used, and number of data tones per LRU. For broadcast messages, the modulation level should be QPSK and the data tones per LRU can be either 80, 96, or 112 assuming SFBC with 5, 6 or 7 symbol subframe, respectively. The lowest code rates are summarized in the following table:
	
	5 symbol subframe
	6 symbol subframe
	7 symbol subframe

	Lowest code rate
	0.1
	0.08
	0.07


The following simulation parameters are used to verify the performance and coverage of broadcast messages.
· System Bandwidth: 10 MHz (1024 FFT)

· Carrier Frequency :2.5 GHz

· Number of OFDM symbols per subframe: 5

· Number of Antennas: 2 Tx by 2 Rx
· Antenna correlation: Tx: 0.4, Rx: 0.2

· MIMO mode 2x2 SFBC
· Modulation: QPSK

· Data boosting: 0dB

· Pilot boosting: 5dB

· MIMO receiver: MMSE

· Channel model: eITU-PedB 3 km/h, eITU-VehA 120 km/h

· Channel estimation: 2-D MMSE 

· Interference mitigation (IM): On /Off

· Number of interferers: 3

· Interference scenarios: INR=Infinity(1000dB), Interference profile: 0 dB, -3 dB, -6 dB (-6 dB interferer has the same pilot pattern as the serving BS)
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Figure 1: Broadcast message PER in eITU PedB channel
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Figure 2: Broadcast message PER in eITU VehA channel

The 95% coverage of the 802.16m EMD baseline cell is at about -4 dB SINR. For the 5km radius cell, the 95% coverage is about -6 dB SINR. As shown in Figure 1 and 2, rate 0.1 with interference mitigation can reach 1% PER at -3.5 to -4 dB. For 10% PER, the required SINR is still around -5 dB, which is still not low enough for larger cell sizes.
To fix this issue, we want to allow simple time domain repetition of a broadcast burst to reduce the effective code rate by half. This can be done through a flag in broadcast A-MAP IE to signal that the same burst will be transmitted at the same location in the next frame. This should give us an effective code rate of 1/20 or lower as well as some time domain diversity.
-------------------------------  Start Text Proposal ---------------------------------------------------
[ Recommended AWD Text Proposal (16.3.6.5.2.4.13, page 443, line 25, Table 829) ]
Table 829 – Broadcast Assignment A-MAP IE*

	Syntax
	Size in bits 
	Description/Notes

	Broadcast-A-MAP_IE() {
	-
	-

	A-MAP IE Type
	4
	Broadcast A-MAP IE 

	ISizeOffset
	5
	Offset used to compute burst size index

	Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index
10 MHz: 11 bits for resource index
20 MHz: 11 bits for resource index
Resource index includes location and allocation size 

	Long TTI Indicator
	1
	Indicates number of AAI subframes spanned by the allocated resource.

0b0: 1 AAI subframe (default)

0b1: 4 DL AAI subframes for FDD or all DL AAI subframes for TDD

	Time domain repetition
	1
	0b0: no time domain repetition

0b1: the same burst is transmitted again at the same location of the next frame.

	Reserved
	TBD
	Reserved bits 

	}
	
	


-------------------------------------- End of Text Proposal -------------------------------------------
[image: image3.png]


















































































































































































































































































































1

