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Synchronous Dynamic data-antennas mapping in MIMO HARQ System in IEEE 802.16m
Xiangyu.Liu, DengKui.Zhu, Ling.Liu, ZhaoHua.Lu, YanFeng.Guan, Rui.Kang
ZTE Corporation

1. Introduction
In order to improve system performance and link robustness, HARQ mechanism is adopted in IEEE802.16x protocol. When a transmitted packet is found to be error on receiver, a re-transmission will be start. The transmitter will send the same packet or it's redundancy bits in re-transmission. Driven by the desire to boost the QoS of wireless systems closer to that afforded by wire-line systems, multiple-input multiple-output (MIMO) wireless communications system has been remarkable interesting object in recent years. In this contribution, a new flexible technologies of synchronous dynamic data-antennas mapping in HARQ MIMO system is introduced.
2. Application Background
In conventional HARQ-MIMO systems, the relationship of mapping from data stream to antennas on transmitter is unchanged during initial transmission and re-transmission process. This implies that every data symbol on any one of transmit antennas will suffer static or semi-static channel condition across the re-transmission process in some scenarios, in the case if some data stream mapped to some antennas whose channel suffer awful statistic characteristic then their performances will be weaken, and not to get any gain for fixed data-antenna mapping mode. 

There is a natural idea to improve receiver gain via change or randomize channel of data symbol for every re-transmission on our own initiative. In such mode, a data stream may be mapped to different MIMO antenna at different (re-)transmission, it may spread all over antenna channel statistic characteristic, so the space diversity and time diversity will be improved. This is similar to channel-rearrange method that used when system meet frequency-selective fading environment. But it can work well not only frequency-selective channel. We can get these advantages by adopting synchronous dynamic data - antenna mapping technology. 

Our technology has also flexibility for multi-antenna systems and low implementation complexity.

3. Synchronous dynamic data-antennas mapping in MIMO HARQ System
There is the universal synchronous dynamic data-antennas mapping flow chart in MIMO HARQ system. The system consists of MIMO CRC & Modulation and Coding module, MIMO precoding and data mapping module, etc.
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In MIMO HARQ System, synchronous dynamic data-antennas mapping means transmitter and receiver have same dynamic mapping pattern across initial transmission and re-transmission.

In initial transmission, transmitter and receiver pre-assign a initial data-antenna mapping pattern via negotiation or using default given mapping pattern, this mapping can assign all data symbols to all antennas or part of antennas.

In re-transmissions, transmitter and receiver hold same data-antenna mapping pattern synchronously that specify detailed mapping pattern in every re-transmission, every mapping pattern in every retransmission can assign all data symbols to all antennas or part of antennas. In different retransmission, data-antenna mapping pattern may be different.
If number of data-streams equal to number of antennas, transmitter and receiver map all data streams to all antennas, and every data-stream is mapped to a unique transmission antenna.

If number of antennas is larger than number of data-streams, transmitter and receiver map all data-stream to part of transmission antenna via pre-assign mode, that means, every data-stream is mapped to a unique transmission antenna, whereas some antenna may not carry data stream.

There is a instance that expatiating above-mentioned mechanism as follow:

Assuming there are 4 data-streams and 4 antennas, then synchronous dynamic data-antennas mapping is illustrated below.
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Figure 1 Full Antennas Mapping

There is also a instance for partial antenna mapping, in the case 3 data streams and 4 antennas be considered. In the case some antennas will be used to carry data stream, others will have null stream.
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Figure 2 Partial Antennas Mapping

This technology is a flexible dynamic scheme to improve space diversity and time diversity, and mapping synchronization may be completed before initial transmission. Across (re-)transmissions, none of the synchronization overheads is obligatory. We propose this technique scheme for HARQ MIMO scheme in IEEE802.16m

Proposed Text for SDD
---------------------------------------------------------Start of the Text-------------------------------------------------------
[Add the following text 11.x of TGm SDD]
11.x Synchronous dynamic data-antennas mapping in MIMO HARQ System

BS and MS use synchronous dynamic data-antennas mapping.

In initial transmission, transmitter and receiver pre-assign a initial data-antenna mapping pattern via negotiation or using default given mapping pattern, this mapping can assign all data symbols to all antennas or part of antennas.

In re-transmissions, transmitter and receiver hold same data-antenna mapping pattern synchronously that specify detailed mapping pattern in every re-transmission, every mapping pattern in every retransmission can assign all data symbols to all antennas or part of antennas. In different retransmission, data-antenna mapping pattern may be different.
If number of data-streams equal to number of antennas, transmitter and receiver map all data streams to all antennas, and every data-stream is mapped to a unique transmission antenna.

If number of antennas is larger than number of data-streams, transmitter and receiver map all data-stream to part of transmission antenna via pre-assign mode, that means, every data-stream is mapped to a unique transmission antenna, whereas some antenna may not carry data stream.

----------------------------------------------------------End of the Text-------------------------------------------------------
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