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1 Introduction
RAN1#84bis discussed the following proposal [1] related to PUCCH frequency retuning for BL/CE UEs:
· Revoke the following RAN1#84 agreement:
· Shortening of PUCCH 1/1a/1b in the first slot of a subframe is realized by using in the first slot with PUCCH 1/1a/1b resource mapping from symbols 1 through 6 in the first slot while maintaining the existing PUCCH 1/1a/1b DM-RS locations.
· Agree the following proposal:
· For PUCCH 1/1a/1b, UL retuning gaps are generated by puncturing of the affected SC-FDMA symbols: last symbol and first symbol of the prior and the latter subframe respectively
· Except if SRS subframe, shortened format of legacy behaviour is applied, i.e., shortened format is applied in the first subframe, and first symbol of the second subframe is punctured.
It was agreed to continue the discussion till RAN1#85.
2 Discussion
We see the following benefits with adopting the proposal to do the PUCCH shortening through puncturing instead of rate matching:
· More robust control signaling: As discussed in [1]
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[2], with the currently specified PUCCH shortening through rate matching, there can be a mismatch between the UE and eNB if the UE misses an MPDCCH transmission. It should be identified before RAN1#85 whether this is likely to pose a real problem or not. With PUCCH shortening though puncturing there is no such problem.
· Simplified implementation: Legacy PUCCH implementations will require some additional efforts in order to introduce shortening through rate matching at the beginning of a PUCCH subframe. Implementations that may so far have been based on simple symbol counting in various processing steps will now need to be updated to take the variable PUCCH start symbol into account. With PUCCH shortening through puncturing the processing can largely stay the same as in legacy.
· Potential for faster retuning: It is possible that some UE implementations may be able to do retuning in a significantly shorter time than 2 symbols, for example 1 symbol.  If the PUCCH shortening is carried out through rate matching, it may not be possible to exploit the faster retuning in any way. If puncturing is the way to provide the PUCCH shortening, a faster UE may simply be able to skip the puncturing and transmit the full PUCCH subframe. The additional received energy may improve the performance.
Whether the orthogonality between different UEs will be better or worse depends on how the PUCCH resources are allocated – UEs may or may not use the same PUCCH repetitions, frequency hopping interval, root sequence, etc.

3 Conclusions
Taking all aspects into account, our preference is to adopt the proposal listed in the introduction.
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