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1. Introduction
In this contribution, remaining issue for short-PUCCH is discussed. The details of timeline collision between multiple transmissions are discussed in [1].
2. HARQ-ACK bit mapping for PF0/PF1
In RAN1 #92, some discussion was made whether HARQ-ACK bit mapping for PF0/PF1 should be changed or not. The discussion was for the case of 2-bit is came from 2 PDCCH, miss understanding for HARQ-ACK bit mapping between UE and gNB may be happened. However, we propose to NOT change HARQ-ACK bit mapping because of following reasons:
· This misunderstanding is only happen when dynamic codebook is used and 2 HARQ-ACK bits are came from exactly 2 PDCCHs on one serving cell, and if the 2nd PDCCH is miss detected.
· The misunderstanding does not happen if PUCCH resources indicated by the 1st PDCCH and the 2nd PDCCH are different, i.e. at least one of ARI-bit or CCE-index of the 2 PDCCHs are different, the misunderstanding does not happen.
· If the HARQ-ACK bit mapping for PF0 is changed, HARQ-ACK error rate degrades for the case of the large delay spread because the HARQ-ACK bit mapping specified in TS 38.213 does not use adjacent CS for different HARQ-ACK bit.
· If the HARQ-ACK bit mapping for PF1 is changed, Grey coding is not used, which would cause another performance issue.
· We have already agreed HARQ-ACK bit mapping for PF0/PF1, and the agreement should be reverted only if there is critical issue; for this case, there is no critical issue.

Proposal 1:
· Conclude as following:
· No need to change HARQ-ACK bit mapping for PF0/PF1 because there is no critical issue.

3. UE capability of frequency hopping
In RAN1 #92, it was agreed that PUCCH format 0 and 1 with frequency hopping (FH) is mandatory feature without capability signaling. However, the definition of the FH is not clear because there is a case that UE is configure the higher layer parameter intraSlotFrequencyHopping as “enabled” and the values of startingPRB and secondHopPRB are the same.
We believe non frequency hopping should be also mandatory feature because we have a use case of non-frequency hopping of PUCCH in order to make all UEs (RRC connected) transmit PUCCH within limited frequency resources for non-coverage limited cases. If the meaning of the UE capability of frequency hopping is different PRB indexes between the 1st hop and the 2nd hop, we have to allocate the PRB indexes difference of 1 for the 1st hop and the 2nd hop in such a case. It is clear that the PRB indexes difference of from 1 to 275 is already supported as mandatory; there are no technically difficulties of supporting the PRB indexes difference of 0, i.e. the same PRB index for the 1st hop and the 2nd hop.
So, we propose to clarify the meaning of the capability of FH or Non-frequency hopping is that UE is configured the higher layer parameter intraSlotFrequencyHopping as “enabled” or “disabled”, regardless of whether the values of startingPRB and secondHopPRB are the same or not.
Observation 1:
· It is beneficial to support PUCCH transmission with the same PRB index for the 1st hop and the 2nd hop as mandatory UE capability.
· There are no technically difficulties of supporting the same PRB index for the 1st hop and the 2nd hop in the UE capability of PUCCH frequency hopping.

Proposal 2:
· UE capability of PUCCH FH (frequency-hopping) is clarified as following:
· The meaning of the capability of FH (frequency-hopping) is UE is configured the higher layer parameter intraSlotFrequencyHopping as “enabled”, regardless of whether the values of startingPRB and secondHopPRB are the same or not.
Proposal 3:
· UE capability of PUCCH Non-frequency hopping is clarified as following:
· The meaning of the capability of Non-frequency hopping is UE is configured the higher layer parameter intraSlotFrequencyHopping as “disabled”.

4. Timeline collision between multiple transmissions
In RAN1#92 meeting, no consensus was reached regarding handling of timeline collision between multiple transmissions with different starting symbols. In order to support multiple transmissions with different starting symbols, it requires UEs to support cancelling an uplink transmission at middle of an on-going transmission [1]. However, there are no corresponding UE features for December drop of Rel.15 NR; it would be difficult to mandate all UEs to support cancelling behaviors. However, our desire is to support these UE behaviors at least by the June drop of Rel.15 NR, as part of URLLC features. As the mechanisms, LTE shortened TTI already specifies all of the above collision cases, such that short-TTI is prioritized over 1ms TTI. NR can borrow the specifications of LTE short-TTI [2].
Proposal 4:
· Specify UE behaviors when multiple transmissions or receptions with different timelines are collided, as part of June drop of Rel.15 NR.

5. Conclusion
In this contribution, we discussed remaining issue for short-PUCCH. Following proposals were made:
Observation 1:
· It is beneficial to support PUCCH transmission with the same PRB index for the 1st hop and the 2nd hop as mandatory UE capability.
· There are no technically difficulties of supporting the same PRB index for the 1st hop and the 2nd hop in the UE capability of PUCCH frequency hopping.

Proposal 1:
· Conclude as following:
· No need to change HARQ-ACK bit mapping for PF0/PF1 because there is no critical issue.
Proposal 2:
· UE capability of PUCCH FH (frequency-hopping) is clarified as following:
· The meaning of the capability of FH (frequency-hopping) is UE is configured the higher layer parameter intraSlotFrequencyHopping as “enabled”, regardless of whether the values of startingPRB and secondHopPRB are the same or not.
Proposal 3:
· UE capability of PUCCH Non-frequency hopping is clarified as following:
· The meaning of the capability of Non-frequency hopping is UE is configured the higher layer parameter intraSlotFrequencyHopping as “disabled”.
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