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1 Introduction
Regarding to support of long-PUCCH over multiple slots, the below related agreements made
Agreements: (@RAN1#90bis)
· For long PUCCH over multiple slots, at least support the case that the duration of long PUCCH in each slot is the same

· FFS the case of different durations in different slots 
This contribution focus on whether NR shall support the case of different durations.
2 The same or different duration of long-PUCCH in each slot
It was agreed in RAN1#90bis
Agreements: (@RAN1#90bis)
· For long PUCCH over multiple slots, at least support the case that the duration of long PUCCH in each slot is the same

· FFS the case of different durations in different slots 
The motivation of different durations is to adapt different number of available symbols for long-PUCCH within a slot and therefore to transmit symbols for long-PUCCH as more as possible within certain slots, as shown in Figure 1. In LTE, when there is cell-specific SRS region configured in certain slots, in order to avoid potential collision, PUSCH and PUCCH are not allowed to use the SRS region. When PUCCH is operated with multiple subframes, PUCCH can use 14 symbols in subframe without collision to cell-specific SRS region, and use 13 symbols otherwise. Since occurrence of cell-specific SRS region is known to every UE, different duration in LTE is easier to be achieved.
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Figure 1. The same or different duration of long-PUCCH in each slot
In NR, many new features are introduced and they are very flexible. However, this makes long-PUCCH quite hard to adapt different duration for every scenario, for example :
· Scenario 1 : UE-specific SRS

It was agreed that “NR supports C_SRS and B_SRS to be UE-specifically configurable”, which means at least there may be no cell-specific SRS configuration in some scenario. Without cell-specific SRS configuration, UE has no idea in which symbol other UEs may send SRS, and therefore don’t know how to adapt its duration if necessary. There are two potential methods for NW to indicate UE to perform duration change.

· Method A - Group-wise signalling : For example, the system may introduce a group common signalling to inform UEs that there is SRS transmission in certain slot so that UEs know how to adapt duration if necessary. However, it takes UEs additional monitoring efforts and standardization efforts. Moreover, it is not applicable to TDD since UE may not monitor DL signalling during its long-PUCCH with multiple slots

· Method B - UE-specific signalling : For example, additional UE-specific signalling accompanies when UE needs to transmit long-PUCCH with multiple slots. Similarly as Method A, it takes UEs additional monitoring efforts and standardization efforts

The simplest way is to use the same duration of each slot and indicated together with resource allocation of PUCCH.
· Scenario 2. Dynamic ACK feedback in short-PUCCH

This is even more challenging compared to Scenario 1 since assignment of ACK feedback is very dynamic. UE is quite hard to know if it shall adapt its length of PUCCH to avoid short-PUCCH from other UEs

· Scenario 3. Semi-persistent CSI reporting with short-PUCCH
Since semi-persistent CSI reporting can be triggered dynamically, which also makes UE hard to know if there is CSI reporting with short-PUCCH from other UEs. Therefore UE is not possible to adapt its duration to avoid collision by itself.
To sum up, there are many semi-static/dynamic UE-specific transmission in the last symbol (or last few symbols) in NR. It is hard for UE to have knowledge to adapt its duration of long-PUCCH over multiple slots in each slot, to avoid potential collision with signals from other UEs. If duration of long-PUCCH over multiple slots is designed to adapt its duration considering many factors, the mechanism will be quite complicated and the standardization effort is also huge. Furthermore, the extra supported coverage by “different duration” is limited. For example, in case the last symbol can be dynamically used, the extra power collection at gNB is at most 1/14, which is not huge. Therefore, we have the proposal :
Proposal #1: For long PUCCH over multiple slots, NR does not support the case that the duration of long PUCCH in each slot is different.

3 Conclusion

This contribution discusses if NR shall support the case that the duration of long PUCCH in each slot is different, for long PUCCH over multiple slots :

Proposal #1: For long PUCCH over multiple slots, NR does not support the case that the duration of long PUCCH in each slot is different.
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