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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN1#100bis-e meeting, the following agreement was achieved [1]. 
	Agreements:
· If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time. 
· FFS: For supporting this feature, a new FG, separate from FG 12-1, will be introduced.
· FFS: The PUCCH associated with the second PDSCH cannot be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.



In this contribution, we summarize and discuss these two FFS issues. 
2 [bookmark: _Ref129681832]Discussion
Firstly, for the first FFS issue, we think this feature has already been included in the FG 12-1 [2]. Although FG 12-1 is not agreed formally yet, the current FG 12-1 covers the cases for overlapping PUCCH/PUSCH and also PUCCH/PUSCH, and these two UL channels can be of the same priority or different priorities. Moreover, we do not see any benefits to put forward separate FGs for overlapping PUCCH/PUCCH and overlapping PUCCH/PUSCH. As a result, we think no new FG is needed for supporting overlapping PUCCHs carrying HARQ-ACKs of different priorities. This feature could be included (and hence should be discussed) in FG 12-1.
	12. NR_IIOT
	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of UL overlapping PUCCH/PUCCH and PUCCH/PUSCH channels/signals with two priority levels in physical layer (PHY)
1) [Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH [with a single DCI format]]
2) Multiplexing/prioritization between UL channels/signals with the same PHY priority level
3) Prioritization between UL channels/signals with different PHY priority levels
4) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
5) Additional number of symbols (d2) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 



For the second FFS issue, it seems that the description wants to preclude the OOO case. We compare the following cases:
· Case 1: The PUCCH #2 associated with the later PDSCH (e.g., PDSCH #2) has a larger priority and starts later than the PUCCH #1 associated with the first PUCCH (e.g. #2). Then it is possible that the UE needs to stop the ongoing PUCCH #1 and then starts the transmission of PUCCH #2. 
· Case 2: The PUCCH #2 associated with the later PDSCH (e.g., PDSCH #2) has a larger priority and starts at the same time with or earlier than the PUCCH #1 associated with the first PDSCH (e.g., PDSCH #1). Then it is quite possible the UE can start the transmission of PUCCH #2 directly before transmitting the PUCCH #1.
· Case 3: The PUCCH #2 associated with the later PDSCH (e.g., PDSCH #2) has a lower priority and starts later than the PUCCH #1 associated with the first PDSCH (e.g., PDSCH #1). Firstly, if PDSCH #2 is dynamically scheduled, this case would be avoided by gNB implementation. Secondly, if PDSCH #2 is a SPS PDSCH, then the UE would transmit PUCCH #1 completely and would skip the whole transmission of PUCCH #2.
· Case 4: The PUCCH #2 associated with the later PDSCH (e.g., PDSCH #2) has a lower priority and starts at the same time with or earlier than the PUCCH #1 associated with the first PDSCH (e.g., PDSCH #1). Similar to Case 3, if PDSCH #2 is dynamically scheduled, this case would be avoided by gNB implementation. Then if PDSCH #2 is a SPS PDSCH, then before the transmission of PUCCH #2, the UE would get aware of  the PUCCH #1 carrying HARQ-ACK of PDSCH #1 would overlap with the PUCCH #2 since PDSCH #1 is starts earlier than PDSCH #2. Hence it is very likely that the UE would stop PUCCH #2 from the beginning and transmits PUCCH #1 directly.
In Case 1 the UE has to cancel a scheduled transmission and prepare another one. This is more challenging for the UE implementation. If a UE already can support Case 1 and Case 3, there is no reason why Case 2 and Case 4 should not be supported.
Observation 1: The case that two PUCCHs carrying HARQ-ACKs with different priorities overlapping in time, regardless their transmission order as well as the corresponding PDSCHs, should be included in the FG 12-1.
Proposal 1: No new FG is introduced to support overlapping PUCCH carrying HARQ-ACK with different priorities.
Proposal 2: If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time and the PUCCH associated with the second PDSCH can be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.
3 Conclusion
In this contribution, we discuss whether the FFS issues for two overlapping PUCCHs should be supported. We make the following observation and proposals:
[bookmark: _GoBack]Observation 1: The case that two PUCCHs carrying HARQ-ACKs with different priorities overlapping in time, regardless their transmission order as well as the corresponding PDSCHs, should be included in the FG 12-1.
Proposal 1: No new FG is introduced to support overlapping PUCCH carrying HARQ-ACK with different priorities.
Proposal 2: If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time and the PUCCH associated with the second PDSCH can be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.
References
 “RAN1 Chairman’s notes”, 3GPP TSG RAN WG1 100bis-e meeting, April 2020.
R1-2003200, “Summary on email discussion [100b-e-NR-UEFeatures-Remaining] NR_IIoT ”, NTT DOCOMO, RAN1#1000bis-e, April 2020.
