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1 Introduction
[3] In contribution [2] and [3], the collision problem between MBMS sub-frames and the re-transmission of DL synchronous HARQ was discussed and some methods to resolve this problem were also suggested. The main idea in these references is to delay the re-transmission when a collision occurs. In this contribution, the problem of collision is discussed in more detail and one method of generating MBMS sequences to reduce (or avoid) the probability of collision. 
2 Problem of collision between the MBMS sub-frame and re-transmission of 
DL HARQ
With DL synchronous HARQ operation, the DL time/frequency resource is assigned and data is transmitted during the first transmission.  The ACK will be given by UE if the data is received correctly, otherwise the NAK is given. Once the feedback is NAK, Node B will re-transmit data in particular sub-frames. The sub-frames number between first transmission and re-transmission is named re-transmission period; it is shown as following figure:
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As shown in figure 1, Node B send block data 1 to UE in sub-frame 0, UE return the NAK to Node B, Node B re-transmits the block data 1 on 6th sub-frame. The period of re-transmission is 6.

When transmitting MBMS data, the sub-frames allocated for MBMS should be pre-decided because MBMS data are sent in same time/frequency resource synchronously by neighbor cells/sectors. If the MBMS is assigned on sub-frames randomly, the MBMS data may meet with the re-transmission data of HARQ and the collision is occurring. The example of collision is shown as following figure:
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Figure 2   illustration of collision


In figure 2, assuming MBMS data is pre-assigned on 1st, 6th, 13th sub-frames randomly. After the first transmission of block data 1, Node B receives NAK from UE and must re-transmits block data 1 on 6th sub-frame, thus the collision is happening inevitably. For the same reason, MBMS data will meet with the re-transmission block data 2 on 13th sub-frame. And re-transmission or MBMS transmission is unsuccessfully.
3 Method of reducing the probability of collision
One method of reducing the probability of collision is re-arranging MBMS sub-frames. For example, MBMS data is assigned on 0th, 6th, 12th sub-frames (the MBMS sub-frames period is equal to re-transmission of HARQ period), and the collision is avoided. It is shown as figure 3:
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As seen in figure 3, the period of MBMS sub-frame transmission is equal to the HARQ re-transmission period, these MBMS sub-frames is named as one MBMS sequence. When the bit-rate is low, only one sequence is used for MBMS data. Possibly could also a part of sequence (for example only using the 0th, 6th in the sequence 0 in figure 4) be used for even lower MBMS bit rates. When the bit-rate is high, two or more sequences can be used which is shown in figure 4:
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In generally, the number of MBMS sequences is assigned every super frame (one super frame may include hundreds sub-frames). Assuming one super frame include M data sub-frames, which can be transmitted Unicast or MBMS data, and the re-transmission period of DL synchronous HARQ is T and the MBMS sequence can be generated as follows:
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 is No. of MBMS sequence, and  
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 is MBMS sub-frame. 
One MBMS sequence may include one or several MBMS data, and one MBMS data may occupy more than one sequence, especially high bit-rate MBMS data.
4 Conclusion

[4] In this contribution, the collision between MBMS sub-frames and the re-transmission of DL synchronous HARQ is discussed. Previous contributions have aimed at the problem what to do when a collision occurs but we suggest to also trying to avoid the collisions as far as possible. One possible method is also introduced, which is obtained by generating a particular MBMS sequence that has a sub-frame period equal to the period of DL synchronous HARQ re-transmission. One MBMS sequence may include one or several MBMS data block, and one MBMS data block may occupy more than one sequence, especially high bit-rate MBMS data.
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