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1  Introduction
During RAN plenary #78, the release 15 NR specifications were approved. Furthermore, it was agreed that during the first quarter of 2018, RAN1 will continue to focus on the stabilizing of the basic and essential functionalities within the scope of the December drop. 
Significant progress has been made on the short PUCCH in the previous RAN1 meetings. In this contribution we address partially overlapping short PUCCH allocations as well as clarifications to the specifications. 
2  Discussion 
2.1  Partially overlapping short PUCCH allocations
In RAN1#91 [1], the following agreement was reached: 
Agreements:
· When the transmission of HARQ-ACK bits with PUCCH format 2 or 3 or 4 coincides with a SR opportunity, a bit presenting the state of the SR being absent or present, is appended to the end of HARQ-ACK bits to form the UCI bits.
· FFS: How to distinguish which SR configuration is prioritized for transmission in case of multiple SR configurations in the same occasion.
· Note: when two transmissions coincide, it means they have same starting symbol and duration.
· FFS when PUCCH transmission of SR and HARQ-ACK bits partially overlap in time
This agreement covers the case when PUCCH transmission for SR and HARQ-ACK completely overlap, i.e. they have the same starting symbol and the same duration. It leaves the cases when PUCCH transmission for SR and HARQ-ACK partially overlap open for further studies. 
One of the cases to consider is a situation where HARQ-ACK and/or CSI reporting use 2-symbol PUCCH format 2 while a 1-symbol short PUCCH is configured for SR. The PUCCH resources may partially overlap with different starting symbol. There are several solutions to consider:
1. Delay the SR transmission to the next SR opportunity. This increases latency, making this solution not ideal especially for URLLC type traffic.
2. Drop the HARQ-ACK and/or CSI. This also leads to an increased latency as it leads to the retransmission of the PDSCH in case of HARQ-ACK, or reduced throughput in case of CSI. 
3. SR bit is multiplexed with HARQ-ACK and/or CSI bits and is transmitted on PUCCH format 2 resource. There is no latency penalty for SR, HARQ-ACK or CSI.
Of the three solutions presented above, solution 3 is most attractive from the viewpoints of latency and link performance.
Proposal #1: In case that SR opportunity with PUCCH format 0 and PUCCH format 2 transmission for HARQ-ACK and/or CSI partially overlap in time, SR bit is multiplexed with HARQ-ACK and/or CSI and transmitted with PUCCH format 2.
 
2.2  Clarifications to the specifications
In 38.213 [3] the UE procedure for selecting the transmitted cyclic shift is defined in sections 9.2.3 and 9.2.5.1. In section 9.2.3 it is described as:





If a UE transmits HARQ-ACK using PUCCH format 0, the UE determines a value  for computing a value of cyclic shift  [4, TS 38.211] as  where is provided by higher layer parameter PUCCH-F0-F1-initial-cyclic-shift of PUCCH-F0-resource-config, and  is determined from the value of one HARQ-ACK bit or from the values of two HARQ-ACK bits as in Table 9.2.1-3 and Table 9.2.1-4, respectively, where a NACK value is mapped to '0' and an ACK value is mapped to '1'. 
In 38.211 [4] section 6.3.2.2.2 the cyclic shift is defined as: 

  The cyclic shift  varies as a function of the symbol and slot number according to


There is a notational misalignment between 38.211 and 38.213. We propose that the notations of 38.211 are adopted in also in 38.213, e.g. in section 9.2.3 as 






If a UE transmits HARQ-ACK using PUCCH format 0, the UE determines values  and  for computing a value of cyclic shift  [4, TS 38.211] as  where is provided by higher layer parameter PUCCH-F0-F1-initial-cyclic-shift of PUCCH-F0-resource-config, and  is determined from the value of one HARQ-ACK bit or from the values of two HARQ-ACK bits as in Table 9.2.1-3 and Table 9.2.1-4, respectively, where a NACK value is mapped to '0' and an ACK value is mapped to '1'. 
[bookmark: _Hlk492897650]
Proposal #2: In determination of PUCCH format 0 cyclic shift, 38.211 section 6.3.2.2.2 notation is adopted in 38.213 sections 9.2.3 and 9.2.5.1.
In 38.211 section 6.3.2.5.1, the data scrambling for PUCCH format 2 is defined:



The block of bits , where  is the number of bits transmitted on the physical channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to



where the scrambling sequence  is given by clause 5.2.1.
Notation c(i) should be used for the scrambling sequence.
3  Conclusions
In this contribution, we discussed the remaining open issues related to the structure of PUCCH in the long duration. The following proposals were made: 
Proposal #1: In case that SR opportunity with PUCCH format 0 and PUCCH format 2 transmission for HARQ-ACK and/or CSI partially overlap in time, SR bit is multiplexed with HARQ-ACK and/or CSI and transmitted with PUCCH format 2.
Proposal #2: In determination of PUCCH format 0 cyclic shift, 38.211 section 6.3.2.2.2 notation is adopted in 38.213 sections 9.2.3 and 9.2.5.1.
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