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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
[bookmark: _GoBack]Regarding multiplexing PUCCHs when partial overlapping, a general principle of the PUCCH and PUSCH multiplexing scheme when partial overlapping is provided in [2]. UE determines the transmission priority according to the following rules,
· Short transmission > long transmission
· UL transmission content priority
· Transmission starting time
Here, short duration means PUSCH/PUCCH duration < X symbols or periodicity of SR transmission /grant-free transmsision < Y symbols. X and Y can be, e.g., 2 symbols
For uL transmission content priority, a simple rule according to the UL transmission content is expected, e.g.,UCI > data, HARQ ACK/SR >CSI, and A-CSI> SP-CSI>P-CSI.
For transmission starting time, a simple rule is that earlier transmission > later transmission.
Furtheremore, regarding whether dropping or multiplexing should be applied, it is proposed that,
· Drop/stop low priority transmission if the low and high priority transmission have different starting time
· If a late transmission has higher priority than early transmission, UE starts late transmission and stop early transmission.
· If a late transmission has lower priority than early transmission, UE continue early transmission and give up late transmission.
· Multiplexing of low and high priority transmission is only considered when they have the same starting time
· The multiplexed UCI/data is transmitted on the PUCCH/PUSCH which carries the highest priority UCI/data
Therefore, considering the scanrioes proposed by feature lead [3] in RAN1 Adhoc#1801 regarding SR and HARQ-ACK partially overlapping, the following proposals are proposed
Case 1: SR starts earlier than HARQ-ACK
· If SR periodicity is long and duration of HARQ-ACK is short,then HARQ-ACK only on HARQ-ACK resources
· Otherwise, SR only on SR resources 
Case 2: SR starts later than HARQ-ACK
· If SR periodicity is short and duration of HARQ-ACK is long,then SR only on SR resources
· Otherwise, HARQ-ACK only on HARQ-ACK resources 
Case 3: SR and HARQ-ACK starts at the same time
· If SR periodicity is short and duration of HARQ-ACK is long,then SR only on SR resources
· If SR periodicity is long and duration of HARQ-ACK is long,then SR+HARQ-ACK on HARQ-ACK resources
· If SR periodicity is long and duration of HARQ-ACK is short,then HARQ-ACK only on HARQ-ACK resources
· If SR periodicity is short and duration of HARQ-ACK is long, then SR+HARQ-ACK on HARQ-ACK resources
Proposal 1: the following transmission priority rules are proposed for determining priority when PUCCH/PUSCH partially overlapping
· Short transmission > long transmission
· UL transmission content priority
· Earlier transmission > later transmission

Besides, the collision between long PUCCH repetitions and other transmission need to be decided. 
Collision with other transmission PUSCH or SRS during long PUCCH repetition transmission
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 an on-going 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 following transmission priority rules are proposed for determining priority when PUCCH/PUSCH partially overlapping
· Short transmission > long transmission
· UL transmission content priority
· Earlier transmission > later 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 an on-going PUCCH repetition transmission. 
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