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E-MBS Zone Specific Pilot Pattern for MBSFN
Ting Liang, Bo Sun, Dengkui Zhu, Kaiying Lv, Ying Liu
Zirong Li, Dihao Ning
ZTE Corporation
Introduction
In current SDD description, E-MBS zone specific pilot is transmitted for MBSFN transmissions. The pilot structures of E-MBS should be supported up to two streams. In SFN transmission , the Delay spread is higher than typical unicast scenarios, and the unicast pilot patterns may be not sufficient. So a new pilot pattern designs is needed for E-MBS zone. 
This contribution proposes one pilot pattern for E-MBS zone. And the performance of this pilot patterns is evaluated.
The structure of MIMO measurement pilot
A physical structure of E-MBS pilot which supported up to two streams for MBSFN transmisstion is proposed. 
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              Figure 1 Proposed E-MBS pilot patterns in a RU for 2 Stream
Figure1(a) shows the proposed E-MBS pilot pattern 1 for up to 2 streams which is to be used for small inter-site distance (e.g. ISD1500m). Figure1(b) shows the proposed E-MBS pilot pattern 2 for up to 2 streams which is to be used for large inter-site distance (e.g. ISD5000m). The blue squares stand for E-MBS pilot for stream1 and the red squares stand for E-MBS pilot for stream2. 
The BS decides the EMBS pilot pattern to be used according to the inter-site distance, and then inform MS in S-SFH IE with only one bit information. If this bit is set to 0, the E-MBS pilot pattern 1 is to be used by all user belong to this BS. If this bit is set to 1, the E-MBS pilot pattern 2 is to be used.
The Performance of Proposal E-MBS pilot
· ISD1500，SFBC
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Figure 2  2Tx EMBS pilot performance in 2*2 SFBC ISD1500m 
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Figure 3  2Tx EMBS pilot performance in 2*2 SFBC ISD1500m

· ISD1500 SM
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Figure 4  2Tx EMBS pilot performance in 2*2 SM ISD1500m
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Figure 5  2Tx EMBS pilot performance in 2*2 SM ISD1500m
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Figure 6  2Tx EMBS pilot performance in 2*2 SM ISD1500m

· ISD5000 SFBC
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Figure7  2Tx EMBS pilot performance in 2*2 SFBC ISD5000m

· ISD5000 SM
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Figure 8  2Tx EMBS pilot performance in 2*2 SM ISD5000m
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Figure 9  2Tx EMBS pilot performance in 2*2 SFBC ISD5000m
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Figure 10  2Tx EMBS pilot performance comparison with ITRI in 2*2 SFBC ISD5000m
The simulation results in the SFN transmission scenarios of ISD1500m show that the proposed E-MBS pilot achieves better FER-SNR performance than that of Intel and Samsung while the pilot density keep the same which is shown in table1. Especially when SM is employed with high mobile speed(e.g.120km/h),our design has about 1-2dB gain.
The simulation results in the SFN transmission scenarios of ISD5000m show that the proposed E-MBS pilot achieves better FER-SNR performance than that of Intel while the pilot density keep the same. We could see that whether the MIMO mode is SM or SFBC, the FER-SNR performance has about 1～2dB gain than the pilot pattern 2 of Intel.
Figure 10 shows the FER and Throughput comparison of EMBS pilot pattern with ITRI. The FER-SNR performance of our pilot design is more than 1dB better than ITRI’s. The throughput is also largely better than ITRI. 

Table 1 Comparisons of E-MBS pilot density per antenna
	Scenarios
	ISD 1500
	ISD 5000

	ZTE
	5.56%
	11.1%

	Intel
	5.56%
	11.1%

	Samsung
	5.56%
	5.56%


Above all, the E-MBS pilot pattern1 and pattern2 of us achieves relatively better performance than any other scheme. So we recommend to take it into the SDD text. 
For the subframe consisting of 5 symbols, the last OFDM symbol in each EMBS pilot pattern is deleted. For the subframe consisting of 7 symbols, the first OFDM symbol in each pilot pattern is added as 7th symbol.
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
	RU (18x6)

	Permutation
	Tone-pair Logical DRU

	Data Size
	4PRU

	Channel condition
	ISD 1500m/5000m, 3km/h /120km/h,

	The number of antennas
	2Tx, 2Rx

	Channel estimation for demodulation
	2D-MMSE, Window size = 3PRU

	Receiver
	Soft-MMSE receiver

	CL-SU-MIMO schemes
	Rate-2 SM / Rate-1 SFBC

	Scenarios 
	Noise limited

	Pilot Pattern
	Intel, Samsung and ZTE

	Pilot Boosting
	5dB


Appendix2

The following is EMBS pilot pattern for Samsung and Intel.
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Figure 11  EMBS-Pilot for Samsung and Intel
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-------------------------------  Text Start  ------------------------------------------------------------------------------------
11.5.3.2 E-MBS zone specific pilot for MBSFN
E-MBS zone specific pilot is transmitted for MBSFN transmissions. An E-MBS zone is a group of ABSs involved in an SFN transmission. The E-MBS zone specific pilot, that’s, common inside one E-MBS zone but different between neighboring E-MBS zones, is configured. Synchronous transmissions of the same contents with common pilot from multiple ABS in one MBS zone would result in correct MBSFN channel estimation. The E-MBS zone specific pilot streams depends on the maximum number of streams within the E-MBS zone.

Pilot structures/patterns should be supported up to two streams.

The definitions of the E-MBS zone specific pilots are FFS.
The E-MBS pilot patterns for different inter-site distance is shown in Figure xxx. Figure xxx(a) shows the proposed E-MBS pilot pattern 1 for up to 2 streams which is to be used for small inter-site distance (e.g. ISD1500m). Figure xxx(b) shows the proposed E-MBS pilot pattern 2 for up to 2 streams which is to be used for large inter-site distance (e.g. ISD5000m). 

The BS decides the EMBS pilot pattern to be used according to the inter-site distance, and then inform MS in S-SFH IE with only one bit information. If this bit is set to 0, the E-MBS pilot pattern 1 is to be used by all user belong to this BS. If this bit is set to 1, the E-MBS pilot pattern 2 is to be used.
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Figure xxx Proposed E-MBS pilot patterns in a RU for 2 Stream
-------------------------------  Text End  ------------------------------------------------------------------------------------
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