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1. Introduction
According to IEEE 802.16m/D2 document [1], the E-MBS zone specific pilot shall be transmitted for multicell multicast broadcast single frequency network (MBSFN). The single E-MBS pilot shall provide adequate channel estimation capability and throughput for MBSFN with various inter-site distances (ISD). In this contribution, we propose the single pilot pattern for MBSFN transmission which is robust to different kinds of channel conditions.
2. Simulation Results

Following we provide a block error rate (BLER) and throughput comparisons between E-MBS zone specific pilot patterns that are proposed before. Table.1 outlines our simulation parameter setting. The MBSFN channel delay profile is based on evaluation methodology document (EMD) [2]. For G=1/8 cases, MBSFN channel with ISD=5km will induce serious inter-symbol interference (ISI) if there is no ISI mitigation techniques. Therefore, we only conduct Rate-1 SFBC MIMO scheme for evaluation.
Table 1. Simulation parameter setting
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Figure 2 shows pilot structures within an 18x6 resource block which are proposed by many companies. There are 16 pilot symbols per RU for Samsung, ZTEA, ZTEB; 18 pilots per RU for ITRI, LGA; 20 pilots per RU for Panasonic and LGB. Since E-MBS only supports up to two stream transmission, all pilot patterns are designed based on this assumption. In our simulation setting, we assume 4 contiguous PRUs are used for channel estimation.
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Fig. 2 Compared E-MBS pilot patterns
Following simulation results show the BLER and throughput performance for different pilot patterns. Fig. 3A-3C compares the performance of SFBC transmission in the MBSFN channel with ISD=1.5km and 3 km/hr vehicular speed is assumed. In Fig. 4A-4C, the performance of using SM transmission in the MBSFN channel with ISD=1.5km is shown where 120 km/hr vehicular speed is assumed. Fig. 5A-5C shows the performance by using SFBC in the MBSFN channel with ISD=5km and the vehicular speed is 120km/hr. 

For MBSFN ISD=1.5km cases, all pilot patterns perform very similar where the gap is within 0.5 dB. In the case of MBSFN ISD=5km by using low MCS transmission such as QPSK1/2, all pilot pattern still show similar performance where the performance gap is not larger than 1 dB. However, when higher MCS such as 16QAM3/4 or 64QAM1/2 is adopted, the performance of all pilot patterns is deteriorated and the gap in terms of throughput is quite large. We can see ITRI and LG pilot patterns show more robustness in such a stringent condition. Compare all the simulation cases, we suggest to use ITRI’s pattern as E-MBS zone specific pilot.
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Fig. 3-A 
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Fig. 3-B
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Fig. 3-C
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Fig. 4-A
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Fig. 4-B
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Fig. 4-C
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Fig. 5-A
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Fig. 5-B
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Fig. 5-C
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4. Proposed Text
---------------------------------------------- Start of Proposed Text ------------------------------------

<Please change the text and figure in line 44 on page 312 in the section 15.3.5.4.3>
The single E-MBS pilot pattern is robust for various cell size MBSFN deployments. The pilot supports channel estimation of up to two transmit streams within an E-MBS zone. The structures of the E-MBS zone specific pilot pattern are shown in FFS Figure XXX.
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Fig. XXX E-MBS Zone specific pilot patterns for 1 and 2 stream transmission
---------------------------------------------- End of Proposed Text ------------------------------------
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