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Proposed text for the PHY structure of BRCH
Chuangming Zheng, Xin Chang, Yunsong Yang, Tao Qian, Yinwei Zhao
Huawei Technologies
1. Introduction
The contribution proposes modified text for the BRCH PHY structure section included in the 802.16m SDD (IEEE 802.16m-08/003r6) [1]. The proposed text is compliant to the 802.16m SRD [2], and it follows the style and format guidelines in [3].
2. Definition
BRCH

Bandwidth Request Channel
3. Introduction
According SRD requirement, 30 active users/MHz/Sector shall be support for VoIP. For 10MHz bandwidth, 240 active users should be support in a conservative expectation. If the DL:UL ratio is 5:3, the 3 UL subframe is available for transmit bandwidth request. According to active factor 50% in EMD[4], 240 silent users are expected to transmit bandwidth request in these 3 UL subframe. In average, each UL subframe shall support bandwidth request for 80 silent users.

Let’s consider the probability of transmitting bandwidth request for VoIP silent user when transits from silent state to active state. The probability of such transition is calculated by adopting transition probability specified in EMD.

The probability of no transition is: 
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The probability of single transition is: 
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The probability of two transitions is: 
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The probability of three transitions is: 
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The probability of transition more than three is: 
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That means at most case, the concurrent bandwidth requests are no more than 2.2%. Hence, limited number of orthogonal sequences is needed to support contention-based bandwidth request indication. Dedicated manner is resource wasteful. Request delay can be enhanced through piggy-back BW-REQ message with data if BS allocates a small size of UL resource when receiving BR indicator.

4. Scheme Description
The proposed quick access procedure for bandwidth request is shown in figure 1.
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Figure 1: 3-step quick access procedure for bandwidth request.
A 5-step regular procedure or an optional 3-step quick access procedure may be supported concurrently. The optional 3-step quick access procedure is described as following:
1. MS transmits BR indicator in a contention-based way
2. BS allocate pre-defined size of resources if detects BR indicator successfully, which can at least satisfies the resource requirement of BW-REQ message transmission.

3. MS transmits the UL data and optional further BW-REQ message. If the allocated resource can satisfy the data transmission, the step 4 and 5 can be skipped.
4. If BS receives further BW-REQ message in step 3, BS can transmit UL Grant message to allocate UL resource according to scheduling result.
5. MS transmits the UL data when receiving UL Grant message.
A BW REQ tile is defined as 2 contiguous subcarriers by 6 OFDM symbols. Each BW REQ channel consists of 3 distributed BW-REQ tiles. 

CDM allows multiple bandwidth request indicators to be transmitted on the same BW REQ channel. In addition, multiple BW REQ channels may be allocated per subframe using FDM. A BW REQ channel shall be carried by 12-ray orthogonal sequences with OOK modulation mapping to every of 3 distributed BW-REQ tiles. The illustration of PHY structure is shown in Figure 2.
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Figure 2  the resource allocated for one BRCH.
An exampled orthogonal sequence is given in Table 1:
	No.
	orthogonal Sequence

	1
	1 1 1 1 1 1 1 1 1 1 1 1

	2
	1 0 1 0 1 1 1 0 0 0 1 0

	3
	1 0 0 1 0 1 1 1 0 0 0 1

	4
	1 1 0 0 1 0 1 1 1 0 0 0

	5
	1 0 1 0 0 1 0 1 1 1 0 0

	6
	1 0 0 1 0 0 1 0 1 1 1 0

	7
	1 0 0 0 1 0 0 1 0 1 1 1

	8
	1 1 0 0 0 1 0 0 1 0 1 1

	9
	1 1 1 0 0 0 1 0 0 1 0 1

	10
	1 1 1 1 0 0 0 1 0 0 1 0

	11
	1 0 1 1 1 0 0 0 1 0 0 1

	12
	1 1 0 1 1 1 0 0 0 1 0 0


Table 1: orthogonal sequences for BRCH

5. Simulation

The simulation parameter is shown in Table 2.
	Parameter
	Value

	Channel Model
	PB3 and VA120

	Bandwidth
	10MHz

	FFTSize
	1024

	CP Ratio
	1/8

	Antenna Configuration
	1Tx * 2Rx

	Power Control
	Ideal


Table 2: BRCH simulation parameter

The simulation result of BRCH performance for the false alarm is as following figure.
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Figure 3a: the performance of BRCH for PB3
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Figure 3b: the performance of BRCH for VA30
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7. Text proposal for the 802.16m SDD
---------------------------------------  Text Start  --------------------------------------------------- 
11.9.2.1.2. PHY structure

A BW REQ tile is defined as 62 contiguous subcarriers by 6 OFDM symbols. Each BW REQ channel consists of 3 distributed BW-REQ tiles. 

CDM allows multiple bandwidth request indicators to be transmitted on the same BW REQ channel. In addition, multiple BW REQ channels may be allocated per subframe using FDM. The ranging sequence design and mapping to subcarriers are TBD. A BW REQ channel shall be carried by 12-ary orthogonal sequences with OOK modulation mapping to every of 3 distributed BW-REQ tiles.
---------------------------------------  Text End  ---------------------------------------------------[image: image10.png]
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