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1. Overall description
There have been a lot of agreements in the last several meetings related to PUCCH index and hopping. However, some modifications and changes to the previous agreements seem to be inevitable, and some issues are left to be resolved [1]-[3]. As one of issues to be considered, we would like to address here “channelization index of punctured PUCCH format” that haven’t been taken into account so far.
2. Orthogonal Sequences in Punctured PUCCH format
In punctured ACK/NAK format, one SC-FDMA symbol over which Sounding RS is to be transmitted will be punctured when a certain UE transmits its Sounding RS at the same sub-frame time as ACK/NACK. This impacts the length of the ACK/NACK orthogonal cover sequence which is used to define ACK/NACK channelization index. For instance if the last one symbol in a subframe is punctured in case of normal CP, the length of orthogonal cover sequence is reduced from 4 to 3 in the data part of ACK/NACK in the 2nd slot , entailing the necessity of new orthogonal cover sequence with length of 3. However, since DFT sequence with length of 3 have already been defined in the TS36.211 [1], additional sequence for time-domain orthogonal sequence needs not be introduced. So we propose to reuse the DFT sequences in section 5.5.2.2.1 of TS 36.211 v8.2.0 for the purpose of punctured PUCCH formats 1/1a/1b [1]. We here show one example description in the table below. The order of sequence index 0, 1 and 2 may be changed, but there is no impact on the performance.
------------------------------------------- Start of Text Proposal --------------------------------------------
Table 5.4.1-2: Orthogonal sequences 
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------------------------------------------- End of Text Proposal --------------------------------------------
3. Conclusion
In this contribution, further deliberation is given for one remaining issue related to punctured PUCCH format together. The main ideas of our proposal can be summarized as follows.
· Orthogonal Cover sequences for punctured PUCCH format should be defined clearly
· DFT sequences with length of 3 symbols currently defined for RS part should be re-utilized for data parts in case of shortened ACK/NACK
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