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1 Introduction
In RAN1#91, most of the design of long-PUCCH is completed. However, there are still few remaining issues to be resolved/clarified.

· Missing spec to reflect how SR-only is implemented with PUCCH format 1
· The cancellation principle in case PUCCH partially overlaps

This contribution clarifies/discusses these aspects.

2 Missing spec to reflect how SR-only is implemented with PUCCH format 1
It was agreed that SR is based on on-off-keying from the below agreements.
Agreements: (@RAN1#89)
· Long duration NR-PUCCH for up to 2 bits in a given slot is composed as the followings:

· …
· Two states SR is based on on-off-keying

The description seems missing in specification. Therefore, we provide the potential text proposal in Section 6.1 for reference.
3 The cancellation in case PUCCHs partially overlap
Regarding to PUCCH format 2 or 3 or 4 coincides with a SR opportunity, it was agreed that
Agreements:

· When the transmission of HARQ-ACK bits with PUCCH format 2 or 3 or 4 coincides with a SR opportunity, a bit presenting the state of the SR being absent or present, is appended to the end of HARQ-ACK bits to form the UCI bits.

· FFS: How to distinguish which SR configuration is prioritized for transmission in case of multiple SR configurations in the same occasion.

· Note: when two transmissions coincide, it means they have same starting symbol and duration.

· FFS when PUCCH transmission of SR and HARQ-ACK bits partially overlap in time

There is FFS for the case when PUCCH transmission of SR and HARQ-ACK bits partially overlap in time. For general speaking, we need to analyse all cases when PUCCHs partially overlap in time.

At first, we check the cases as shown in Figure 1. 
· Fig1a : There is a periodic SR opportunity in the slot spanning symbol#0 ~ symbol#12. NW schedules a short-PUCCH in symbol#13 of the slot for HARQ-ACK feedback. Since TDM of long-PUCCH and short-PUCCH is supported in NR, there two PUCCHs shall operate independently. 

· Fig1b : There is a periodic SR opportunity in the slot taking 14 OFDM symbols. When NW scheduled a PDSCH with quite short time duration, it is still possible to schedule in the end of the slot for the dynamic HARQ-ACK feedback. Since FDM of PUCCHs are not supported in NR. SR shall be included in the dynamic scheduled PUCCH resource. In such case, it is not possible to ask UE to cancel the periodic SR in the very beginning. It is still fine to include the SR transmission in the dynamic schedule PUCCH resource for HARQ-ACK from processing time perspectives.

· Fig1c : There is a periodic CSI reporting scheduled in the slot
· Config1 : simultaneous CSI and HARQ not supported

· Periodic CSI reporting shall be dropped. However, it is also impossible to ask UE to cancel the periodic CSI reporting in the very beginning
· Config2 : simultaneous CSI and HARQ supported

· Similar to Fig1b, it is not possible to ask UE to cancel the periodic CSI reporting in the very beginning. It is fine to include CSI reporting in the dynamic schedule PUCCH resource for HARQ-ACK from processing time perspectives.
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Figure 1. Examples of partially overlapped PUCCHs
Observation #1: In certain scenarios, it is not possible to ask UE to cancel the PUCCH transmission in the very beginning
More examples are shown in Figure 2.
· Fig2a : There is a periodic CSI reporting scheduled in Slot#1. Considering the processing time, it seems still possible to ask UE to cancel the periodic CSI reporting in the very beginning.

· Fig2b : Different to Fig2a, it seems not possible to ask UE to cancel the periodic CSI reporting in the very beginning.

Observation #2: In certain scenarios, it seems quite challenging to ask UE to cancel the PUCCH transmission in the very beginning
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Figure 2. Examples of partially overlapped PUCCHs
Therefore, some threshold has to be defined to determine whether it is reasonable to cancel certain transmission. Since to determine to cancel something shall be easier to determine to transmit something, the UE processing time requirement on N2 can be taken as a reasonable threshold. Therefore, we have the below proposal :

Proposal #1: When one concerned PUCCH partially overlaps a dynamic assigned PUCCH resource of HARQ-ACK feedback, UE is not expected to cancel the concerned PUCCH from the very beginning, if the timing gap between the ending of the PDCCH (, which assigns the dynamic PUCCH resource) and the starting of the concerned PUCCH is smaller than N2 of baseline UE processing time of slot-based scheduling
Moreover, we provide the potential text proposal in Section 6.2 for reference.
4 Conclusion

The allocation pattern of HARQ-ACK and CSI for “UCI on PUSCH” is discussed in the contribution. After some analysis, we have the below proposals :

Proposal #1: When one concerned PUCCH partially overlaps a dynamic assigned PUCCH resource of HARQ-ACK feedback, UE is not expected to cancel the concerned PUCCH from the very beginning, if the timing gap between the ending of the PDCCH (, which assigns the dynamic PUCCH resource) and the starting of the concerned PUCCH is smaller than N2 of baseline UE processing time of slot-based scheduling
5 Reference

6 Text proposal

6.1 How to implement SR-only by PUCCH format 0/1
The below provides the text proposal to reflect that “how to implement SR-only by PUCCH format 0/1” in 38.213
****************************************** TEXT START *****************************************
9.2.4
UE procedure for reporting SR

A UE is configured by higher layer paremater SR-configurations a set of configurations for SR transmission.

The UE is configured by higher layers to convey a SR in a PUCCH transmission, where positive/negative SR is realized by the presence/absence of transmission of PUCCH , using either PUCCH format 0 or PUCCH format 1 byhigher layer parameter SR-configurations, a PUCCH resource by higher layer parameter SR-resource providing a PUCCH format 0 resource through higher layer parameter PUCCH-resource-config-PF0 or a PUCCH format 1 resource through higher layer parameter PUCCH-resource-config-PF1,  a periodicity 
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in symbols by higher layer parameter SR-periodicity, and an offset 
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 in symbols by higher layer parameter SR-offset for a PUCCH transmission conveying SR as defined in Table 9.2.4.  
Denote 
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 as the OFDM symbol index of the scheduled PUSCH, starting from 0 to 
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, where 
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 is the total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS.

******************************************* TEXT END ******************************************
6.2 The cancellation in case PUCCHs partially overlap 

The below provides the related text proposal in 38.213
****************************************** TEXT START *****************************************
Table 9.2.5.2-1: Code rate [image: image8.wmf]r

 corresponding to higher layer parameter PUCCH-F2-maximum-coderate, or PUCCH-F3-maximum-coderate, or PUCCH-F4-maximum-coderate
	Value of PUCCH-F2-maximum-coderate
Value of PUCCH-F3-maximum-coderate
Value of PUCCH-F4-maximum-coderate
	Code rate 
[image: image9.wmf]r

 

	
	

	0
	0.08

	1
	0.15

	2
	0.25

	3
	0.35

	4
	0.45

	5
	0.60

	6
	0.80

	7
	Reserved


For the principle of canceling PUCCH transmission, when one concerned PUCCH partially overlaps a dynamic assigned PUCCH resource of HARQ-ACK feedback, UE is not expected to cancel the concerned PUCCH from the very beginning, if the timing gap between the ending of the PDCCH (, which assigns the dynamic PUCCH resource) and the starting of the concerned PUCCH is smaller than N2 of baseline UE processing time of slot-based scheduling.
9.2.6
UCI repetition procedure

For PUCCH formats 1, 3, or 4, a UE can be configured a number of slots, 
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, for a PUCCH transmission by respective higher layer parameters PUCCH-F1-number-of-slots , PUCCH-F3-number-of-slots, or PUCCH-F4-number-of-slots. 

******************************************* TEXT END ******************************************
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