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Introduction

The following agreements were made as 2-symbols PUCCH [1]:
Agreements:
· For 2-symbol NR-PUCCH
· option 1-1 is supported for sending UCI with up to 2 bits.
· Note that sequence hopping is not precluded for option 1-1
· FFS method for sending UCI with more than 2 bits
· option 2 is not supported.
· Note: The functionality of option 2 can be achieved by two 1-symbol short PUCCHs transmitted on one slot in TDM manner (as already agreed in RAN1 #88bis meeting) and therefore it is considered as not necessary to introduce option 2.
Agreements:
· For 2-symbol NR-PUCCH, frequency hopping is supported at least for localized (contiguous) PRB allocation in each symbol
· FFS for distributed (non-contiguous) PRB allocation

In this contribution, the open issues for 2-symbols PUCCH transmission.
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PRB allocation:
As agreed for transmission of 1-2 bits UCI with 2-symbols PUCCH, a 1-symbol PUCCH is repeated in both symbols. As discussed in our companion contribution [2]we support to confirm the working assumption on the structure of 1-symbol PUCCH based on sequence selection. In this it is evident that continuous PRB are used in each symbol.
For transmission of more than 2 bits UCI, as we discussed in our companion contribution [3] based on performance evaluation results non-contiguous PRB allocation results provides good performance for 1-symbol PUCCH and can be considered as the baseline. However, for 2-symbols PUCCH transmission contiguous PRB allocation can also provide good performance since the diversity gain can be achieved by frequency hopping. Therefore, the both contiguous and non-contiguous PRB allocation are beneficial and it is up to network to choose the proper allocation.
DM-RS density:
It is preferable to keep the design of 2-symbols PUCCH as similar as possible to 1-symbol PUCCH and avoiding deviation in the structures. On the DM-RS density, we showed in [xx] that the DM-RS density of 1/3 provides a good performance in overall for 1-symbol PUCCH and there is no need to complicate design by introducing different DM-RS density configurations. Similarly, the same DM-RS density can be kept for each symbol in 2-symbols PUCCH to keep the design of 2-symbols PUCCH simple and as an extension of 1-symbol PUCCH. UCI distribution:
One remaining issue with respect to transmission of 2-symbols PUCCH for UCI more than 2 bits is whether the encoded UCI is repeated or distributed across two symbols. In our view in order to harvest the offered frequency-diversity, encoded UCI must be mapped to both first and second symbols in short PUCCH. 
Based on the above discussion, we make the following proposals:
Proposals:
· Only DM-RS overhead of 1/3 per PRB per symbol is supported for 2-symbols PUCCH for more than 2 UCI bits.
· For 2-symbols NR-PUCCH both contiguous and non-contiguous PRB allocations are supported.
· For UCI more than 2 bits for 2-symbols NR-PUCCH, the UCI is encoded and the encoded UCI bits are distributed across both symbols.
Conclusion
In this contribution, we i discussed our view on the remaining issues on the 2-symbosl PUCCH structure for transmission of more than 2 UCI bits and proposed the following:
Proposals:
· Only DM-RS overhead of 1/3 per PRB per symbol is supported for 2-symbols PUCCH for more than 2 UCI bits.
· For 2-symbols NR-PUCCH both contiguous and non-contiguous PRB allocations are supported.
· For UCI more than 2 bits for 2-symbols NR-PUCCH, the UCI is encoded and the encoded UCI bits are distributed across both symbols.
· .
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