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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the contribution, we provide our view on some remaining issues for long PUCCH.
2. Discussion
Handling of ‘unknown’ symbol in semi-static DL/UL assignment
During the email discussion after RAN1 #91 meeting, the following behaviors 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 
o   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.
o   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.


[bookmark: _Hlk503482942]With regards to the FFS parts, it has been agreed that the ‘unknown’ in semi-static DL/UL assignment can be overwritten by dynamic DCI scheduling. Thus, it seems nature that the ‘unknown’ symbols can also be counted and used for long PUCCH repetition. If the ‘unknown’ symbols were indeed reserved for some special purpose, still the gNB scheduler were able to avoid such case. Therefore, our preference is that the ‘unknown’ symbols can be overridden by the grant scheduling long PUCCH transmission, so that the behavior in the situation is aligned with the other dynamic scheduling (dynamic SFI, measurement, one-slot UE-specific date scheduling, etc.).
[bookmark: _Ref503552008]Proposal 1: The ‘unknown’ symbols in semi-static DL/UL assignment can be overridden by the grant scheduling long PUCCH transmission.

Collision with other transmission PUSCH or SRS
In LTE, other uplink transmissions, such as SRS or PUSCH, are dropped during the transmission of HARQ-ACK repetition. This is desirable because the HARQ-ACK repetition is intended for the coverage limited UE for which simultaneously transmissions are likely unreliable or even impossible. 
It seems reasonable to reuse such behavior in NR. One may argue that in the case of long PUCCH colliding with URLLC transmission, the later should be prioritized. However, it is questionable whether the URLLC transmission can be reliably transmitted with required PSD for the power limited UE. If indeed necessary, further enhancement is probably needed to enable such transmission, which may not be in the Release-15 timeline. 
[bookmark: _Ref481592423]Proposal 2: UE shall drop other uplink physical signals or channels during long PUCCH repetition transmission. 

(Partially) overlapping of different type of long PUCCH repetitions
On the other hand, it is possible that different type of long PUCCH repetitions are partially overlapping in some slots. In principle, there are two alternatives for this issue:
· Alt.1: Simply drop the other PUCCH transmissions at the duration of an on-going long PUCCH transmission.
· Alt.2: Multiplex the other PUCCH transmissions together with the on-going long PUCCH transmission.
Alt.2 would complicate the design. Moreover, it may not be robust enough to decode both PUCCH transmissions after multiplexing. Finally, such collision can simply be avoided by the gNB scheduler. Therefore, Alt.1 is preferred.
[bookmark: _Ref503552011]Proposal 3: UE shall drop other UCI transmissions (Partially) overlapping with a long PUCCH repetition transmission. 
3. Conclusion
In the contribution, we discuss some detailed issues on supporting long PUCCH over multiple slots. Based on the discussion, we propose that,
Proposal 1: The ‘unknown’ symbols in semi-static DL/UL assignment can be overridden by the grant scheduling long PUCCH transmission.
Proposal 2: UE shall drop other uplink physical signals or channels during long PUCCH repetition transmission.
Proposal 3: UE shall drop other UCI transmissions (Partially) overlapping with a long PUCCH repetition transmission.
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