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MIMO measurement pilot proposal
Ting Liang, Zirong Li, Dengkui Zhu,Kaiying Lv
ZTE Corporation
Introduction
In current AWD description, all pilots are precoded regardless of number of transmit antennas and allocation type. In order to accurately estimate PMI and CQI at the MS to facilitate efficient closed-loop downlink MIMO operation, the measurement pilot with no precoding is necessary for acquiring full MIMO channel at the MS for PMI selection.
This contribution proposes the MIMO measurement pilot structure for channel estimation of different number of TX antennas. And the performance of different measurement pilot patterns is evaluated.
The structure of MIMO measurement pilot
A physical structure of downlink MIMO measurement pilot and design requirements have been proposed in [2]. This contribution proposes alternative physical structures of the MIMO measurement pilot for 2Tx/4Tx. And also the contribution proposes a physical structure of the MIMO measurement pilot for 8Tx.
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         (a) Pattern A                                   (b) Pattern B

Figure 1 Proposed measurement pilot patterns in a RU for 2Tx

Figure1 shows two proposed measurement pilot patterns for 2Tx antennas. The gray squares stand for possible precoded pilot for data demodulation.
For pattern A, each antenna has 6 measurement pilots in a RU. Measurement pilot in different sectors can be placed in the way of TDM or CDM. 

For pattern B as figure 2 shows, each antenna has 2 measurement pilots in a RU. Measurement pilot in neighbor sectors can be placed in the way of FDM in the same symbol thus the interference between them is avoid perfectly when power boosting is used.
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             (a) Sector 0                  (b) Sector 1                  (c) Sector 2

Figure 2  Proposed measurement pilot pattern B in a RU of different sectors for 2Tx
Figure 3 shows a proposed measurement pilot pattern for 4Tx antennas. Each antenna has 2 measurement pilots in a RU. Measurement pilot in different sectors can be placed in the way of TDM or CDM.
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Figure 3 Proposed measurement pilot pattern in a RU for 4Tx
Figure 4 shows two proposed measurement pilots for 8Tx antennas. For pattern A, each antenna has 3 measurement pilots in a RU. For pattern B, each antenna has 2 measurement pilots in a RU. Measurement pilots in different sectors can be placed in the way of TDM or CDM. 
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(a) Pattern A                                (b) Pattern B

Figure 4  Proposed two measurement pilot patterns in a RU for 8Tx
The Performance of Proposal measurement pilot
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Figure 5  2Tx measurement pilot performance in QPSK1/2( PB3km/h )
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Figure 6  2Tx measurement pilot  performance in 16QAM1/2( PB3km/h )
[image: image13.emf]2 Tx, Rank 1, 64QAM 1/2

0.001

0.01

0.1

1

810121416

SNR(dB)

PER

T=T=1Frame,Pattern B-ZTET=1Frame,LG

T=1Frame,Pattern A-ZTET=3Frame,Pattern B-ZTE

T=3Frame,LGT=3Frame,Pattern A-ZTE

 [image: image14.emf]2 Tx, Rank 1, 64QAM 1/2

4.00E+05

6.00E+05

8.00E+05

1.00E+06

1.20E+06

1.40E+06

1.60E+06

1.80E+06

2.00E+06

810121416

SNR(dB)

Throughtput

T=T=1Frame,Pattern B-ZTET=1Frame,LG

T=1Frame,Pattern A-ZTET=3Frame,Pattern B-ZTE

T=3Frame,LGT=3Frame,Pattern A-ZTE


Figure 7  2Tx measurement pilot performance in 64QAM1/2( PB3km/h )
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Figure 8  4Tx measurement pilot performance in QPSK1/2( PB3km/h )
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Figure 9  4Tx measurement pilot performance in 16QAM1/2( PB3km/h )
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Figure 10  4Tx measurement pilot performance in 64QAM1/2( PB3km/h )
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Figure 11  4Tx measurement pilot performance in QPSK1/2( VA10km/h )
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Figure 12  4Tx measurement pilot performance in 16QAM1/2( VA10km/h )
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Figure 13  4Tx measurement pilot performance in 64QAM1/2( VA10km/h )

The performance of different measurement pilot structure for different number of Tx antennas was evaluated in noise limited scenario. MS estimates the channels of different antennas through MIMO measurement pilot and then calculates the index of PMI. 
The simulation results(figure 5-figure7) show that the 2Tx pattern B measurement pilot achieves higher throughputs than others in the most of the scenarios while it has a neglectable performance degradation only when the SNR is very low above which most of the user’s target SNR.
The simulation results of 4Tx in different channel condition show that the performance of measurement pilot pattern of which each antenna has 2 measurement pilot is better than that of 3 measurement pilot. 
Besides,different PMI report periods（T= 1 frames and T= 3 frames）are also evaluated and it shows that the report period of 1 frame is appropriate considering the system throughput. 
Above all, the measurement pilot pattern of which each antenna has 2 measurement pilot achieves a balance between the pilot overhead and user performance. So we recommend to take it into the SDD text.
Appendix1
The simulation parameters is bellow.

	Parameter
	Values

	Channel Bandwidth
	10MHz

	Over-sampling Factor
	28/25

	FFT Size
	1024

	Cyclic Prefix (CP) ratio
	1/8

	Resource Unit
	CRU (4x18x6)

	Channel condition
	mPED_B 3km/h , Veh_A 10km/h

	The number of antennas
	2/4Tx, 2Rx

	Channel estimation for measurement
	2D-MMSE

	Channel estimation for demodulation
	2D-MMSE

	Receiver
	MMSE receiver

	Report period
	5ms/15ms

	CL-SU-MIMO schemes
	Rank1 and Rank2

	Codebook 
	16e 3bit/6bit


Appendix2

LG measurement pilot pattern for 2TX/4TX.
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(a) measurement pattern for 2Tx

        (b) measurement pattern for 4Tx
Figure 14  LG midamble patterns in a RU
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11.5.3.3 Measurement pilot

Measurement pilot is used for the measurement of channel quality indicator, precoding matrix index and so on.

The details are FFS.
The measurement pilot patterns for 2Tx is shown in Figure xx1, with the sub-carrier index increasing from top to bottom. The interlaced pilot pattern are used by different BSs . The interlaced pilot patterns are shown in

Figure xx1 (a) and (b) and (c) respectively. Each BS chooses one of the pilot patterns among the three sets pilot  pilot(a), pilot (b) and pilot (C) .Pilot K will be used by a particular BS and determined by the Cell_ID according to the following equation:

 




K = mod(Cell_ID,3)
The measurement pilot patterns for 4Tx is shown in Figure xx2, with the sub-carrier index increasing from top to bottom. 
The measurement pilot patterns for 8Tx is shown in Figure xx3, with the sub-carrier index increasing from top to bottom. 
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       (a)                     (b)                    (c)
Figure xx1  Proposed measurement pilot pattern in a RU for 2Tx
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Figure xx2  Proposed measurement pilot pattern in a RU for 4Tx
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Figure xx3 Proposed measurement pilot pattern in a RU for 8Tx
-------------------------------  Text End  ------------------------------------------------------------------------------------
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