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Dynamic Antenna Mapping for Multi-Code Word Transmission in MBS

Martin Liu, Shaowei Ge, Hongjie Si
 Huawei 
Background
In MBS, spatial-multiplexing technique is an attractive method to achieve higher spectral efficiency because:

· The SINR in MS is increased by SFN transmission;

· The channel correlation is smaller for receiving signal from multiple cells.

In spatial-multiplexing technique, multi-code word transmission is preferred rather than single-code word. MS can adopt successive interference cancellation (SIC) to improve performance when using multi-code word transmission. According to 16m requirement, the MBS minimum spectral efficiency is 4bps/Hz over 95% coverage area for 0.5 km inter-site distance and 2bps/Hz for 1.5 km inter-site distance. Multi-code word transmission of at least two code words is one of suitable scheme for achieving such target.
In multi-code word transmission of MBS, the MCS setting of different code words affects the receiver’s performance directly. The optimum MCS should be set based on the effective SINR of each code word in each MS. However, it is not feasible for MBS for large feedback signaling from multiple MS. And, it is easy to select the optimum MCS if different code words have equal SINR for one MS, for example, equal MCS for different code words without SIC or unequal MCS for interference cancellation gain with SIC. To average the effective SINR of each code word for MS, using dynamic antenna mapping is an effective method.
Proposal
We proposed to introduce multi-code word transmission to MBS to achieve higher spectral efficiency. And to average the receiving SINR of each code word, using dynamic antenna mapping is an effective method as figure 1. In figure 1, dynamic antenna mapping means using different antenna mapping matrix in adjacent resource, for example in adjacent subcarrier or symbol. The different mapping matrix can be generated base on CDD-precoding matrix or permutation matrix. Dynamic antenna mapping introduces high channel selectivity to obtain similar SINR between different code words. 
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Figure 1 Dynamic antenna mapping for multi-code word transmission
Simulation

We present some link-level simulation results showing the gain with dynamic antenna mapping. In simulation, we assumed two code words for 2 TX antennas and 2 RX antennas. The MCS of each code word is fixed for absence of CQI feedback. The mapping matrix is permutation matrix:
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The mapping matrix is changed in both time and frequency axis. Other simulation assumptions are given in Table A.1.
Table A.1. Link Level Simulation Assumptions
	Parameter
	Value

	Carrier frequency
	2 GHz

	Bandwidth
	10 MHz

	FFT Size
	1024

	CP Size
	128

	Number of used tones
	48

	Channel model
	PA 10 Km/h,VA 30 Km/h

	Coding
	CTC in 16e

	Number of antennas
	2 TX and 2 RX

	MCS
	For MMSE-SIC
CW1:16-QAM 1/2 and CW2:16-QAM 2/3

For MMSE

CW1:16-QAM 1/2 and CW2:16-QAM 1/2

	MIMO receiver
	MMSE-SIC,MMSE

	Antenna correlation
	0

	Channel estimation
	Idle

	TTI duration
	0.6 ms


The simulation results are depicted in Figure 2 and Figure 3 for PA and VA channel. The BLER is average block error of two code words. The results show dynamic antenna mapping yields about 1~2 dB gain for both MMSE-SIC and MMSE receiver.
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Figure 2 performance with PA channel: MMSE-SIC and MMSE receiver
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Figure 3 performance with VA channel: MMSE-SIC and MMSE receiver
Conclusion
We proposed to adopt dynamic antenna mapping for multi-code word transmission in MBS to improve the MBS performance.
Text Proposal to SDD

------------------------------------Start text proposal------------------------------------
[Adopt the following text in the ToC of P802.16m System Description Document (SDD)]
11. x.x.x MCW for MBS

MCW should be supported for MBS service. When MCW is used for MBS service, the dynamic antenna mapping should be supported to average the SINR for different code words.

------------------------------------End text proposal------------------------------------
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