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1. Introduction
In the RAN1 #48 meeting, the topic of beamforming was discussed [1]. Improving coverage was considered one of the benefits of beamforming with dedicated RS. This contribution will mainly discuss the benefit of improving cell edge data rate with beamforming.
2. Discussions

BCH needs to cover most area of the cell reliably (e.g. 98% coverage with 1% BLER). Also BCH shares the same path loss as downlink data channel. So this contribution will take BCH as a reference evaluating cell edge data rate.

In [4], RAN1 has answered the question by RAN2 about the number of information bits primary BCH could carry. If 1% BLER is targeted for 98% coverage reliability, 45-100 bits can be transmitted depending on TX diversity being applied or not per 1ms TTI within 1.25MHz transmission bandwidth, which corresponding to about 0.04~0.08bit/s/Hz spectrum efficiency, which translates into about 7.2~14.4Kbps using one RB (180KHz bandwidth).
If higher DL data rate (i.e. spectrum efficiency) is to be achieved for data channels matching the coverage of BCH, higher SINR is required for data channel at the cell edge.
For LTE TDD with alternative frame structure, if a modest 0.6bit/s/Hz spectrum efficiency is targeted for cell edge users, a modulation and coding scheme of QPSK (M=2) and R=1/3 could be adopted (assuming 9 OFDM symbols per 0.675ms TTI are used for data transmission, and  counting overhead of DL RS):
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From Figure 1 it can be found that a SINR of approximately -1.2dB is required to achieve 10% BLER (a typical working point for HARQ initial transmission). 
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Figure 1. SINR needed for given MCS and BLER (AWGN, 1Tx antenna at Node B)
For BCH, if a MCS of QPSK and R= 1/12 is adopted (with spectrum efficiency of about 0.1bit/s/Hz), SINR of -7.2dB is required to achieve 10% BLER and SINR of -6.94dB is required to achieve 1% BLER.
From the analysis above we can see that data channel could reach 0.6bit/s/Hz spectrum efficiency if the gain of data channel is 5.74dB over BCH (considering 10% BLER for data and 1% for BCH). There could be various ways to achieve this goal, while beamforming (with dedicated reference signal) provides an easy way, especially for power limited cases. 
If we take 8-element antenna array as an example, about 8dB of beamforming gain for data channels over 3-sectored coverage of BCH can be achieved. In this case cell edge SINR of data channel is about 8-5.74 = 2.26 dB over the requirement of 0.6bit/s/Hz. This means higher cell edge data rate can be achieved, or transmission power can be saved for other purposes.
Also beamforming with dedicated reference signal for EUTRA TDD provides benefits as following [2]:

· Less orthogonal reference signals requirement,

· Simplified processing at the receiver,

· Easy to supporting more transmit antennas, this is very useful to reach high beam-forming gain, 

· No weight vector/matrix indicator feedback,

· Supporting any type pre-coding, and

· Better dynamic pre-coding performance with full CSI,
· Reuse equipments of legacy systems,

· Reducing inter-cell interference,
while no additional features need to be specified for uplink, e.g. uplink data modulation RS or uplink sounding RS can be used to calculate the beamforming weight. 
3. Conclusions

In this contribution the SINR requirement of downlink data channel at cell edge is analyzed and beamforming with dedicated reference signal is shown to be an efficient way to improve cell edge data rate. Also beamforming with dedicated RS can provide many other benefits. We propose RAN1 to discuss and agree to specify beamforming with dedicated reference signal for EUTRA TDD (with alternative frame structure).
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