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Pei-Kai Liao, Yih-Shen Chen, Chih-Yuan Lin, Paul Cheng
MediaTek Inc.
Introduction
In the UL_Ctrl DG discussion, quick access method, including bandwidth request indicator and message, is addressed. The performance of indicator detecting plays an important role in the quick access method. We believe, with multiple antenna transmission, the detecting performance can be further improved even when multiple MSs send out the same request indicator simultaneously. However, not all UL MIMO scheme can be utilized for multiple antenna transmission due to the special design of BW-REQ. The performance degrades if the multiple antenna transmission is not limited to 1-stream mode 1 UL MIMO scheme only.
Description of Technical Reasons
 According to current SDD and AWD text, BW-REQ includes two parts — bandwidth request indicator and message. Bandwidth request indicator is transmitted as preambles, which can also play a role of pilots for coherent decoding of BW-REQ message. For any MIMO scheme requires more than 1 stream to transmit BW-REQ, bandwidth request indicator has to be partitioned into at least two parts and transmitted via different antenna so that the BW-REQ message can be decoded based on the channel estimation results by using the BW-REQ indicator. However, this will destroy the orthogonality of the designed sequences for BW-REQ indicator due to unequal channel responses among different antennas. Mathematical analysis is shown as follows.
 Assumptions:

1. The channel is flat fading inside one 6x6 QACH tile.

2. MS #1 has two antennas and MS #2 has one antenna.

3. Three orthogonal code sequences are used 
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4. MS #1 transmits 
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Figure 1 Illustration of BW-REQ Transmission from AMSs
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 Based on AWD text, UL MIMO consists of Mode 0~4 MIMO scheme, which is shown as follows.
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 From the table, only 1-stream mode 1 UL MIMO scheme can be used for BW-REQ multi-antenna transmission without aforementioned problem so it is suggested to specify it clearly in 16m AWD.
Text Proposal
[Add the following into the TGm Amendment Working Document]
---------------------------------------------------------Start of the Text---------------------------------------------------------
15.3.9.2.5 Bandwidth request Channel
Contention based random access is used to transmit bandwidth request information on this control channel. The bandwidth request (BW REQ) channel contains resources for the AMS to send a BW REQ access sequence and an optional quick access message. Prioritized bandwidth requests are supported on this channel. The mechanism for such prioritization is TBD. For AMS with multiple transmission antennas, the multi-antenna transmission of BW REQ shall be limited to 1-stream mode 1 uplink MIMO scheme defined in section 15.3.10.
-----------------------------------------------------------End of the Text--------------------------------------------------------[image: image10.png]
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