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1 Introduction
During the email discussion after RAN1 #91 meeting, the following behaviours of long PUCCH transmission over multiple slots have been agreed. 

Agreements:

· When a UE receives a grant to transmit the long PUCCH over K slots where K is configured by higher layers, with duration of N symbol in each slot indicated by the DCI grant, with transmission starting in slot M, the UE is expected to do the following 
· If the UE receives the semi-static UL/DL configuration, the UE is expected to transmit the long PUCCH on the slot(s), starting from slot M, where the number of consecutive UL (FFS:  and/or Unknown) symbols >= N starting at the starting symbol indicated by PUCCH resource allocation. This continues until the UE has transmitted K slot(s) of long PUCCH.
· If the UE does not receive any semi-static UL/DL configuration, the UE is expected to transmit long PUCCH over K consecutive slots, starting from slot M, starting at the starting symbol in each slot indicated by PUCCH resource allocation.
In 3GPP RAN1 meeting AH1801, the following agreement was achieved:

Agreements:

· The ‘unknown’ symbols in semi-static DL/UL assignment can be used for long PUCCH transmission over multiple slots when a UE receives a grant to transmit the long PUCCH
This is a resubmission of R1-1804100. In this contribution, we will discuss whether the ‘flexible’ symbols in semi-static DL/UL assignment can be used for long PUCCH transmission over multiple slots when a UE receives a grant to transmit the long PUCCH. 
2 Discussion on PUCCH repetition on flexible symbols
In this section, we will discuss the possible performance reduction of long PUCCH repetition if the PUCCH repetition is allowed to be transmitted on flexible symbols, and then propose to not allow repeated PUCCH to be transmitted on flexible symbols. 
For better illustration, we consider a potential semi-static DL/UL assignment as an example, which is with dual periodicities for 30KHz subcarrier spacing as shown in Fig.1. In this case, 4 symbols are semi-static configured as flexible symbols and reserved as GP. In the first periodicity, the last 2 symbols in the fourth slot and the first 2 symbols in the fifth slot are reserved as GP. In the second periodicity, the last 2 symbols in the third slot and the first 2 symbols in the fourth slot are reserved as GP. The blue and red symbols/slots are semi-static configured as DL and UL respectively. This configuration jointly considers the requirements of SSB, uplink traffic load, latency and cell range. Therefore, this is a possible configuration in low band deployment.
Under this case, to avoid collision between repeated PUCCH and GP, gNB needs limit PUCCH duration no more than 12 symbols in each slot when scheduling PUCCH transmission over multiple slots. This limitation will impact the performance of PUCCH repetition, and cause uplink symbols can not be fully used in full uplink slot. 
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 Fig. 1 12-symbol PUCCH repetition transmission
In another case considering remote gNB interference, 12 flexible symbols should be reserved for GP. That means more flexible symbols should be avoided when gNB scheduling PUCCH transmission over multiple slots. In a case shown in fig. 2, gNB needs limit PUCCH duration no more than 4 symbols in each slot when scheduling PUCCH transmission over multiple slots. This limitation will cause that PUCCH repetition has no significant gain comparing with one shot transmission with 14-symbol duration. 
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Fig. 2 4-symbol PUCCH repetition transmission
To reduce limitation on gNB scheduling and meanwhile avoid collision between repeated PUCCH and GP, there are two alternatives shown as follows:
Alt 1: gNB informs the UE the length of GP by high layer signalling, and UE determines the GP should not be used for repeated PUCCH transmission, where GP starts from the last downlink symbol in a periodicity configured by semi-static UL/DL configuration. However, this alternative needs to introduce extra RRC signalling. In addition, the higher layer signalled GP put restriction on the flexible GP assignment, which is not desired in NR system.
Alt 2: Restrict the repeated PUCCH transmission on UL symbols configured by semi-static UL/DL assignment. This alternative causes minimum specific effort. With this solution, gNB could configure PUCCH duration as 14 symbols in each slot when scheduling PUCCH transmission over multiple slots as shown in Fig. 3.
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Fig. 3 14-symbol PUCCH repetition transmission
Proposal: For PUCCH repetition, the ‘flexible’ symbols in semi-static DL/UL assignment can not be used for repeated PUCCH transmission.
3 Conclusion
In this contribution, we discussed whether the ‘flexible’ symbols in semi-static DL/UL assignment can be used for long PUCCH repetition transmission when a UE receives a grant to transmit the long PUCCH. The following proposal is made:
Proposal: For PUCCH repetition, the ‘flexible’ symbols in semi-static DL/UL assignment can not be used for repeated PUCCH transmission.
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