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1   Introduction
A number of contributions were submitted at previous meetings [1]

 REF _Ref178733642 \n \h 
[2] to discuss the  4-tx transmit diversity for E-UTRA downlink PHICH channel. In [1] a modified SFBC+FSTD was originally proposed. In [4], this scheme as shown in Figure 1 is further discussed with simulation results. 
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Figure 1 PHICH antenna mapping with 4TxD (Amn: m-th spread symbol of n-th PHICH, Ci: i-th symbol for a CCE)
As mentioned in [4], the proposed modified SFBC+FSTD scheme has the following advantages:
1) Keep SF = 4 with good spreading gain 
2) Easy PHICH mapping
3) Robust performance and uniform coverage in all scenarios including high correlated antennas 
4) Reuse of Alamouti decoder

It was discussed in [4] that power imbalance issue could be mitigated by alternating different PHICH resources on different antenna pairs. One mapping example is shown in Figure 2 when n =1. By doing so, the maximum power difference is the total power of 4 tones, which won’t impose serious issue. 
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Figure 2 :  Example of PHICH mapping for n =1
2    Way Forward on Transmit Diversity for PHICH 
Based on above analysis, it is therefore to recommend LTE to adopt the following as transmit diversity schemes for PHICH:

1. For 4-tx with normal CP, use modified SFBC+FSTD with SF = 4 as shown in Figure 1. Use corresponding PHICH resources alternating mapping as described in 73961 to mitigate the power imbalance 
2. For extended CP, use SF = 2 with 1,2 and 4 Tx antennas
`
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