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In this contribution, we discuss few open issues related to physical uplink channel and UCI transmission. The identified open issues are the following:
· DL assignments received after UL grant scheduling UCI on PUSCH
· Clarifications to Sections 9.1.2.2 and 9.1.3.2 in 38.213
· PUCCH slot index for PDSCH slot aggregation
· OCC index for PUCCH resources before dedicated RRC
· Multi-slot PUCCH overlapping with a single/multi-slot PUCCH
· PUCCH Polar code rate matching


Discussion
DL assignments received after UL grant scheduling on PUSCH
In this section, we discuss the potential implications of a combination of decisions so far, including the following:
· Processing time for A-CSI triggering on the uplink. 
· Restriction that PDCCH that can multiplex HARQ-ACK on a PUSCH does not come after the PDCCH scheduling that PUSCH.
The A-CSI scheduling delay (requirement 2) is shown in the table below. Whenever, the gNB triggers a PDCCH requesting A-CSI on the uplink, the corresponding processing time is > 6 slots for 30 kHz, and > 11 slots for 120 kHz; this processing time is meant to enable the UE to compute the CSI as well as prepare the corresponding PUSCH transmission. Most of the time seems to be taken by CSI computation since the typical PUSCH preparation time (N2) is ~ a slot (for µ =1) or ~ 3 slots (for µ=3).
[image: ]
An unintended consequence of the A-CSI triggering is that DL feedback for subsequent PDSCHs after the slot in which the A-CSI is triggered gets delayed quite a bit. This is mainly due to the restriction discussed above. 
As shown in the example below, triggering A-CSI in slot 6 would require the HARQ-ACK of PDSCH in slots 8/9/10 to be delayed to slot 17, increasing the average delay from 3 slots (4,3,2) to 8 slots (9,8,7) whenever the A-CSI is triggered. This occurs even though UE is capable of finishing PDSCH decoding or PUSCH preparation for data within 1 slot. Note that this latency degradation is severe for both FDD and TDD, and for FR2, where A-CSI slows down HARQ feedback for 10 slots or more.
[image: ]
Figure 1. Impact of A-CSI request on HARQ-feedback latency (K1).
[bookmark: _Toc521589245]Observation: 
· A-CSI triggering increases HARQ feedback latency, requiring K1 values larger than 8.

Firstly, we note that K1 values in range of 0...15 have to be supported in Rel-15 timeframe for DCI format 1-1. There are a few options to reduce the HARQ feedback latency as well. 
· Alt 1: As long as sufficient preparation time is allowed, it should be possible to multiplex UCI on PUSCH. RAN1 has discussed in detail cases where overlapped PUCCH/PUSCH can be multiplexed together (9.2.5 of 38.213), and same principle can be used for the case when PUSCH is scheduled by a PDCCH that comes before the PDCCH scheduling the PUCCH. A possible TP is as follows:
· Subclause 9.1.2.2, 38.213: A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release scheduled by DCI format 1_0 or DCI format 1_1 that the UE detects in a PDCCH monitoring occasion that is after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
· Subclause 9.1.3.2,38.213: A UE does not multiplex in a PUSCH transmission HARQ-ACK information that is in response to PDSCH reception or SPS PDSCH release scheduled by DCI format 1_0 or DCI format 1_1 that the UE detects in a PDCCH monitoring occasion that is after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
For the semi-statically configured HARQ codebook (type 1 codebook, Section 9.1.2 in 38.213) removing above paragraph is straight forward. Potential DL assignments that are part of the HARQ codebook but not received by the UE (either because the UE missed the assignment, or no assignment has been scheduled) are set to NACK. With above text not removed the latest DL assignments that can be included in the HARQ codebook are determined by UL grant timing scheduling PUSCH or the lowest K1 value, whichever occurs first. By removing above paragraph in 9.1.2.2, the latest DL assignment being part of the HARQ association set is determined by lowest K1 value, as it is for PUCCH (assuming processing times are met).
 For the dynamic HARQ codebook (type 2 codebook, Section 9.1.3 in 38.213) an issue arises how to set the UL DAI in UL grant with DCI format 0_1: At this time the gNB may not know its future scheduling plans, how to make the UE robustly aware of the number of DL assignments scheduled after the UL grant (this is needed for PUSCH rate matching purposes)? This has been debated at lengths in the past, but no agreement could be reached due to time pressure, therefore the restriction to not include DL assignments in UCI on PUSCH scheduled after the UL grant. However, when this was discussed this was considered a as corner case and the very long A-CSI trigger delay was not anticipated. Given the current specification text the easiest fix would be to allow a predictive UL DAI (no spec change required) and removal of above paragraph in 9.1.3.2: A gNB could set the UL DAI included in the UL grant to a slightly larger value than the number of DL assignments scheduled up to (including) the UL grant slot. If gNB would schedule fewer than anticipated DL assignments, UE would just include a NACK in the HARQ codebook.

· Alt 2: Since a majority of the time for A-CSI preparation is for CSI computation, the A-CSI computation can be triggered first as an uplink grant without UL-SCH. Then, the UE can receive an updated UL grant targeting the same UL slot (as the one containing A-CSI Uplink) and providing at least  symbols of processing time before the start of the PUSCH. The updated grant can add UL-SCH allocation and update DAI value(s) so that the UE multiplexes HARQ-ACK codebook according to this updated grant. This considers both the CSI computation processing time as well as the PUSCH preparation time, while minimizing the feedback latency. An example proposal is as follows:
· An UL grant without UL-SCH can be used to trigger A-CSI transmission in slot X, and a subsequent UL grant can be transmitted to update resources for UL-SCH and UCI in addition to A-CSI for slot X.
· Alt 3: Put a short PUCCH at the end of slot containing the A-CSI PUSCH. This short PUCCH would have to carry HARQ feedback from slots 8, 9, and 10 in the example of the figure above. Such a short PUCCH would have substantial less coverage than a long PUCCH with similar payload. This solution is therefore limited to UEs with very good coverage and cannot be considered as general solution.
Based on above discussions, given its simplicity we think Alt-1 should be adopted and propose the following:
Proposal 1:
· Adopt following TPs in subclauses 9.1.2.2 and 9.1.3.2 of TS 38.213 to reduce HARQ feedback latency due to long A-CSI processing time.
	---------------------------------	Start of text proposal to TS 38.213	------------------------------------------
[bookmark: _Toc517265057]9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
<Unchanged text is omitted> 
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release scheduled by DCI format 1_0 or DCI format 1_1 that the UE detects in a PDCCH monitoring occasion that is after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
<Unchanged text is omitted> 
[bookmark: _Toc517265060]9.1.3.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
<Unchanged text is omitted> 
A UE does not multiplex in a PUSCH transmission HARQ-ACK information that is in response to PDSCH reception or SPS PDSCH release scheduled by DCI format 1_0 or DCI format 1_1 that the UE detects in a PDCCH monitoring occasion that is after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
<Unchanged text is omitted> 
------------------------------------------  End of text proposal ------------------------------------------


Clarifications to Sections 9.1.2.2 and 9.1.3.2 in 38.213
Section 9.1.2.2 currently specifies that HARQ feedback for DL assignments received after UL grant scheduling UCI on PUSCH should not be included in HARQ codebook on PUSCH. In Proposal 1, we propose to remove this paragraph. Nevertheless, if it is decided to keep this paragraph a clarification is needed what is meant by “after”. We propose to interpret “after” w.r.t. start time of PDCCH.  
A simple modification to Section 9.1.2.2 of TS 38.213 reads:
· [bookmark: _Hlk521577387]A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release scheduled by DCI format 1_0 or DCI format 1_1 that the UE detects in a PDCCH monitoring occasion that is starts after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.

A similar text proposal for type 2 HARQ codebook, Section 9.1.3.2 of 38.213 is provided below:
· A UE does not multiplex in a PUSCH transmission HARQ-ACK information that is in response to PDSCH reception or SPS PDSCH release scheduled by DCI format 1_0 or DCI format 1_1 that the UE detects in a PDCCH monitoring occasion that is starts after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
Proposal 2:
· Adopt following change in the paragraphs of TS 38.213, subclauses 9.1.2.2 and 9.1.3.2:

	---------------------------------	Start of text proposal to TS 38.213	------------------------------------------
9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
<Unchanged text is omitted> 
“… the UE detects in a PDCCH monitoring occasion that is starts after a PDCCH monitoring occasion ….”.
<Unchanged text is omitted> 
9.1.3.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
<Unchanged text is omitted> 
“… the UE detects in a PDCCH monitoring occasion that is starts after a PDCCH monitoring occasion ….”.
<Unchanged text is omitted> 
------------------------------------------  End of text proposal ------------------------------------------



PUCCH slot index for PDSCH slot aggregation
The following proposal suggest a simple change to resolve the HARQ-ACK transmission for multi-slot transmission of PDSCH.

Proposal 3:
· Adopt the following TP for subclause 9.2.3 of TS 38.213
	---------------------------------	Start of text proposal to TS 38.213	------------------------------------------
9.2.3	UE procedure for reporting HARQ-ACK
<Unchanged text is omitted> 
For a SPS PDSCH reception ending in slot [image: cid:image005.png@01D42E43.922323D0], the UE transmits the PUCCH in slot [image: cid:image007.png@01D42E43.922323D0]where [image: cid:image009.png@01D42E43.922323D0] is provided by the PDSCH-to-HARQ-timing-indicator field in DCI format 1_0 or, if present, in DCI format 1_1 activating the SPS PDSCH reception. 
If the UE detects a DCI format 1_1 that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in slot [image: cid:image005.png@01D42E43.922323D0], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: ] where [image: ] is provided by higher layer parameter dl-DataToUL-ACK.
With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception ending in slot [image: cid:image015.png@01D42E43.922323D0] or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot [image: cid:image015.png@01D42E43.922323D0], the UE provides ….   
<Unchanged text is omitted> 
------------------------------------------  End of text proposal ------------------------------------------



OCC index for PUCCH resources before dedicated RRC
All the parameters for PUCCH resources before dedicated RRC signalling are specified except the OCC index of PUCCH resources based on PUCCH format 1. From our perspective adopting a default value for the OCC index for all the format 1 PUCCH resources is sufficient and there is no apparent need for additional complexity. Therefore, we propose the following:
Proposal 4:
· Adopt the OCC index = 0 for PUCCH format 1 resources before dedicated RRC
Multi-slot PUCCH overlapping with a single/multi-slot PUCCH
Different overlapping cases for UL transmissions were considered and the corresponding UE behavior for determining the eventual transmission was identified. However, the UE behavior is still unspecified when a multi-slot PUCCH overlaps with another multi-slot PUCCH or a single slot PUCCH. Consider the following agreements for Rel-15. It is clear that the multi-slot PUCCH is prioritized over PUSCH.
Agreements (RAN1#93):
· At least for Dec drop, when multi-slot PUCCH repetition overlap with single/multi-slot PUSCH repetition in time, dropping PUSCH without deferral in overlapping slots if the timeline requirement within overlapping slots is met; otherwise; it is considered as the error case for overlapping slots

For consistency, we adopt the same principle for overlapping when a multi-slot PUCCH overlaps with a single slot PUCCH by prioritizing multi-slot PUCCH. In case of overlapping with another multi-slot PUCCH, it is preferred to prioritize one of them, assuming the highest priority for UCI including HARQ-ACK feedback, followed by SR and CSI. Therefore, we propose the following:
Proposal 5:
· When a multi-slot PUCCH repetition overlaps with another multi-slot PUCCH repetition in time in a slot, the PUCCH with lower priority UCI is dropped without deferral in the overlapping slot if the timeline requirement for UCI multiplexing in overlapping slot is met; otherwise; it is not expected to transmit from the PUCCH resources in the overlapping slot.
· The highest priority is associated to UCI including HARQ-ACK, followed by SR and CSI.

Proposal 6:
· When a multi-slot PUCCH repetition overlaps with a single PUCCH in time, the single slot PUCCH is dropped if the timeline requirement for the overlapping slot is met; otherwise; ; it is not expected to transmit from the PUCCH resources in the overlapping slot.
PUCCH Polar code rate matching
In RAN1#93, the following agreement was made:
Agreement (RAN1#93): 
· In the determination of EUCI, a UE assumes the number of CRC bits to be 11 when the payload size[image: ].
· FFS: Further check if a similar correction is needed to 36.213 to the procedure for selection of PUCCH resource and the dropping of CSI.

In the following we propose modification to TS 38.213 to resolve the remaining open issue.
  Proposal 7:
· Adopt the following TP for subclauses 9.2.5.1 and 9.2.5.2 of TS 38.213
	----------------------------------	Start of text proposal	 to TS 38.213	------------------------------------------
9.2.5.1	UE procedure for multiplexing HARQ-ACK or CSI and SR
<Unchanged text is omitted> 

















If a UE transmits HARQ-ACK information bits,  SR bits, and  CRC bits using PUCCH format 2 or PUCCH format 3 in a PUCCH resource that includes  PRBs, the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs provided respectively by higher layer parameter nrofPRBs in PUCCH-format2  or nrofPRBs in PUCCH-format3 and starts from the first PRB from the number of PRBs, that results to  and, if [image: ],  , where [image: ], [image: ], , and  are defined in Subclause 9.2.5.2.  if OACK+OSR≥360, otherwise  where  is defined according to Subclause 6.3.1.2.1 [4, TS 38.212]. If , the UE transmits the PUCCH over the  PRBs.
<Unchanged text is omitted> 
9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR and CSI
<Unchanged text is omitted> 
If a UE transmits periodic/semi-persistent CSI reports that include Part 2 CSI reports, the UE determines a PUCCH resource and a number of PRBs in the PUCCH resource assuming that each of the periodic/semi-persistent CSI reports indicates rank 1. Let [image: ] be a total number of UCI bits and [image: ] be a total number of CRC bits a UE transmits in a PUCCH, where
-	[image: ] is a total number of HARQ-ACK bits, if any
-	[image: ] if there is no scheduling request bit; otherwise, [image: ] as described in Subclause 9.2.5.1
-	[image: ], [image: ] is a number of Part 1 CSI report bits for CSI report with priority level [image: ], [image: ] is a number of Part 2 CSI report bits, if any, for CSI report with priority level [image: ] [6, TS 38.214], and [image: ] is a number of periodic/semi-persistent CSI reports
-	[image: ], [image: ] is a number of CRC bits, if any, for encoding HARQ-ACK/SR and Part 1 of a CSI report, and [image: ] is a number of CRC bits, if any, for encoding Part 2 of the CSI report





-	 ,  is a nominal number of CRC bits that may be different from , and  is a nominal number of CRC bits that may be different from .  
<Unchanged text is omitted> 
If a UE has CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH



-	if the UE is provided by higher layer parameter pucch-CSI-ResourceList or by higher layer parameter multi-CSI-PUCCH-ResourceList with  PUCCH resources, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Subclause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order , and configured code rate ;





-	if  , the UE uses PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource ;











-	else if  and , , the UE transmits a PUCCH conveying HARQ-ACK/SR and periodic/semi-persistent CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource.  if ≥360, or otherwise  , where is defined according to Subclause 6.3.1.2.1 [4, TS 38.212];
<Unchanged text is omitted> 
If a UE has HARQ-ACK/SR and wideband or sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK/SR and wideband CSI reports [6, TS38.214] to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, from DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in Subclause 9.2.1 and Subclause 9.2.3 for [image: ] UCI bits
and
-	if 







, the UE transmits the HARQ-ACK/SR and periodic/semi-persistent CSI reports bits by selecting the minimum number [image: ] of the [image: ] PRBs satisfying   as described in Subclauses 9.2.3 and 9.2.5.1, where  if ≥360, or otherwise  ;












-	else, the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK/SR in ascending priority order, where  the value of [image: ] satisfies   and , where  if ≥360, or otherwise  , where  if ≥360, or otherwise  , and where  [image: ] is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits; both  and  are defined according to Subclause 6.3.1.2.1 [4, TS 38.212];
If a UE has HARQ-ACK/SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, from DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in Subclause 9.2.1 and Subclause 9.2.3 for [image: ] UCI bits
and










-	if , the UE transmits the HARQ-ACK/SR and the [image: ] periodic/semi-persistent CSI report bits by selecting the minimum number  of PRBs from the  PRBs satisfying   as described in Subclauses 9.2.3 and 9.2.5.1.  if ≥360, or otherwise  , where is defined according to Subclause 6.3.1.2.1 [4, TS 38.212];
-	else, 

-	if for  CSI part 2 report priority level(s), it is


and 


, 














the UE selects the first  CSI part 2 report priority level(s), according to [6, TS 38.214], for transmission together with the HARQ-ACK/SR and  CSI part 1 reports , where  is the number of CSI part 1 report bits for the  CSI report and  is the number of CSI part 2 report bits for the  CSI report priority level,  if ≥360 or otherwise  ,  if ≥360 or otherwise  ,  [image: ]is a number of CRC bits corresponding to [image: ], and [image: ] is a number of CRC bits corresponding to [image: ]; both  and  are defined according to Subclause 6.3.1.2.1 [4, TS 38.212]; 













-	else, the UE drops all CSI part 2 reports and selects  CSI part 1 report(s), in ascending priority order, for transmission together with the HARQ-ACK/SR bits where the value of [image: ] satisfies    and , where  if ≥360 or otherwise  ,  if ≥360 or otherwise  ,[image: ]is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.  Both  and  are defined according to Subclause 6.3.1.2.1 [4, TS 38.212].

<Unchanged text is omitted> 



If a UE has HARQ-ACK information to transmit in response to a PDSCH reception with a corresponding PDCCH or in response to a SPS PDSCH release and  sub-band [6, TS 38.214] periodic/semi-persistent CSI reports to transmit in a PUCCH and the UE determines either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR and the  sub-band periodic/semi-persistent CSI reports by determining a PUCCH resource set with  as described in Subclause 9.2.1 and Subclause 9.2.3, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively



















-	if  for the  periodic/semi-persistent CSI reports, the UE shall transmit the HARQ-ACK/SR and the  periodic/semi-persistent CSI report bits using either PUCCH format 3 or PUCCH format 4 by selecting the minimum number  of PRBs from the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1;  Here  and , where  if ≥360, otherwise  , and where  if ≥360, otherwise   . is the number of CRC bits for encoding HARQ-ACK/SR and CSI part 1 and  is the number of CRC bits for encoding CSI part 2, respectively.  Both  and  are defined according to Subclause 6.3.1.2.1 [4, TS 38.212], and .
------------------------------------------		   End of text proposal 		-----------------------------------------





Conclusion
In this contribution, we proposed the following to resolve few open issues related to physical uplink channel and UCI transmission. 

Proposal 1:
· Adopt following TPs in subclauses 9.1.2.2 and 9.1.3.2 of TS 38.213 to reduce HARQ feedback latency due to long A-CSI processing time.
	---------------------------------	Start of text proposal to TS 38.213	------------------------------------------
9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
<Unchanged text is omitted> 
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release scheduled by DCI format 1_0 or DCI format 1_1 that the UE detects in a PDCCH monitoring occasion that is after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
<Unchanged text is omitted> 
9.1.3.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
<Unchanged text is omitted> 
A UE does not multiplex in a PUSCH transmission HARQ-ACK information that is in response to PDSCH reception or SPS PDSCH release scheduled by DCI format 1_0 or DCI format 1_1 that the UE detects in a PDCCH monitoring occasion that is after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
<Unchanged text is omitted> 
------------------------------------------  End of text proposal ------------------------------------------



Proposal 2:
· Adopt following changes in the paragraphs of TS 38.213, subclauses 9.1.2.2 and 9.1.3.2:

	---------------------------------	Start of text proposal to TS 38.213	------------------------------------------
9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
<Unchanged text is omitted> 
“… the UE detects in a PDCCH monitoring occasion that is starts after a PDCCH monitoring occasion ….”.
<Unchanged text is omitted> 
9.1.3.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
<Unchanged text is omitted> 
“… the UE detects in a PDCCH monitoring occasion that is starts after a PDCCH monitoring occasion ….”.
<Unchanged text is omitted> 
------------------------------------------  End of text proposal ------------------------------------------



Proposal 3:
· Adopt the following TP for subclause 9.2.3 of TS 38.213
	---------------------------------	Start of text proposal to TS 38.213	------------------------------------------
9.2.3	UE procedure for reporting HARQ-ACK
<Unchanged text is omitted> 
For a SPS PDSCH reception ending in slot [image: cid:image005.png@01D42E43.922323D0], the UE transmits the PUCCH in slot [image: cid:image007.png@01D42E43.922323D0]where [image: cid:image009.png@01D42E43.922323D0] is provided by the PDSCH-to-HARQ-timing-indicator field in DCI format 1_0 or, if present, in DCI format 1_1 activating the SPS PDSCH reception. 
If the UE detects a DCI format 1_1 that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in slot [image: cid:image005.png@01D42E43.922323D0], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: ] where [image: ] is provided by higher layer parameter dl-DataToUL-ACK.
With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception ending in slot [image: cid:image015.png@01D42E43.922323D0] or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot [image: cid:image015.png@01D42E43.922323D0], the UE provides ….   
<Unchanged text is omitted> 
------------------------------------------  End of text proposal ------------------------------------------



Proposal 4:
· Adopt the OCC index = 0 for PUCCH format 1 resources before dedicated RRC

Proposal 5:
· When a multi-slot PUCCH repetition overlaps with another multi-slot PUCCH repetition in time in a slot, the PUCCH with lower priority UCI is dropped without deferral in the overlapping slot if the timeline requirement for UCI multiplexing in overlapping slot is met; otherwise; it is not expected to transmit from the PUCCH resources in the overlapping slot.
· The highest priority is associated to UCI including HARQ-ACK, followed by SR and CSI.

Proposal 6:
· When a multi-slot PUCCH repetition overlaps with a single PUCCH in time, the single slot PUCCH is dropped if the timeline requirement for the overlapping slot is met; otherwise; ; it is not expected to transmit from the PUCCH resources in the overlapping slot.
  
Proposal 7:
· Adopt the following TP for subclauses 9.2.5.1 and 9.2.5.2 of TS 38.213
	----------------------------------	Start of text proposal	 to TS 38.213	------------------------------------------
9.2.5.1	UE procedure for multiplexing HARQ-ACK or CSI and SR
<Unchanged text is omitted> 

















If a UE transmits HARQ-ACK information bits,  SR bits, and  CRC bits using PUCCH format 2 or PUCCH format 3 in a PUCCH resource that includes  PRBs, the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs provided respectively by higher layer parameter nrofPRBs in PUCCH-format2  or nrofPRBs in PUCCH-format3 and starts from the first PRB from the number of PRBs, that results to  and, if [image: ],  , where [image: ], [image: ], , and  are defined in Subclause 9.2.5.2.  if OACK+OSR≥360, otherwise  where  is defined according to Subclause 6.3.1.2.1 [4, TS 38.212]. If , the UE transmits the PUCCH over the  PRBs.
<Unchanged text is omitted> 
9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR and CSI
<Unchanged text is omitted> 
If a UE transmits periodic/semi-persistent CSI reports that include Part 2 CSI reports, the UE determines a PUCCH resource and a number of PRBs in the PUCCH resource assuming that each of the periodic/semi-persistent CSI reports indicates rank 1. Let [image: ] be a total number of UCI bits and [image: ] be a total number of CRC bits a UE transmits in a PUCCH, where
-	[image: ] is a total number of HARQ-ACK bits, if any
-	[image: ] if there is no scheduling request bit; otherwise, [image: ] as described in Subclause 9.2.5.1
-	[image: ], [image: ] is a number of Part 1 CSI report bits for CSI report with priority level [image: ], [image: ] is a number of Part 2 CSI report bits, if any, for CSI report with priority level [image: ] [6, TS 38.214], and [image: ] is a number of periodic/semi-persistent CSI reports
-	[image: ], [image: ] is a number of CRC bits, if any, for encoding HARQ-ACK/SR and Part 1 of a CSI report, and [image: ] is a number of CRC bits, if any, for encoding Part 2 of the CSI report





-	 ,  is a nominal number of CRC bits that may be different from , and  is a nominal number of CRC bits that may be different from .  
<Unchanged text is omitted> 
If a UE has CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH



-	if the UE is provided by higher layer parameter pucch-CSI-ResourceList or by higher layer parameter multi-CSI-PUCCH-ResourceList with  PUCCH resources, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Subclause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order , and configured code rate ;





-	if  , the UE uses PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource ;











-	else if  and , , the UE transmits a PUCCH conveying HARQ-ACK/SR and periodic/semi-persistent CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource.  if ≥360, or otherwise  , where is defined according to Subclause 6.3.1.2.1 [4, TS 38.212];
<Unchanged text is omitted> 
If a UE has HARQ-ACK/SR and wideband or sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK/SR and wideband CSI reports [6, TS38.214] to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, from DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in Subclause 9.2.1 and Subclause 9.2.3 for [image: ] UCI bits
and
-	if 







, the UE transmits the HARQ-ACK/SR and periodic/semi-persistent CSI reports bits by selecting the minimum number [image: ] of the [image: ] PRBs satisfying   as described in Subclauses 9.2.3 and 9.2.5.1, where  if ≥360, or otherwise  ;












-	else, the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK/SR in ascending priority order, where  the value of [image: ] satisfies   and , where  if ≥360, or otherwise  , where  if ≥360, or otherwise  , and where  [image: ] is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits; both  and  are defined according to Subclause 6.3.1.2.1 [4, TS 38.212];
If a UE has HARQ-ACK/SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, from DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in Subclause 9.2.1 and Subclause 9.2.3 for [image: ] UCI bits
and










-	if , the UE transmits the HARQ-ACK/SR and the [image: ] periodic/semi-persistent CSI report bits by selecting the minimum number  of PRBs from the  PRBs satisfying   as described in Subclauses 9.2.3 and 9.2.5.1.  if ≥360, or otherwise  , where is defined according to Subclause 6.3.1.2.1 [4, TS 38.212];
-	else, 

-	if for  CSI part 2 report priority level(s), it is


and 


, 














the UE selects the first  CSI part 2 report priority level(s), according to [6, TS 38.214], for transmission together with the HARQ-ACK/SR and  CSI part 1 reports , where  is the number of CSI part 1 report bits for the  CSI report and  is the number of CSI part 2 report bits for the  CSI report priority level,  if ≥360 or otherwise  ,  if ≥360 or otherwise  ,  [image: ]is a number of CRC bits corresponding to [image: ], and [image: ] is a number of CRC bits corresponding to [image: ]; both  and  are defined according to Subclause 6.3.1.2.1 [4, TS 38.212]; 













-	else, the UE drops all CSI part 2 reports and selects  CSI part 1 report(s), in ascending priority order, for transmission together with the HARQ-ACK/SR bits where the value of [image: ] satisfies    and , where  if ≥360 or otherwise  ,  if ≥360 or otherwise  ,[image: ]is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.  Both  and  are defined according to Subclause 6.3.1.2.1 [4, TS 38.212].

<Unchanged text is omitted> 



If a UE has HARQ-ACK information to transmit in response to a PDSCH reception with a corresponding PDCCH or in response to a SPS PDSCH release and  sub-band [6, TS 38.214] periodic/semi-persistent CSI reports to transmit in a PUCCH and the UE determines either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR and the  sub-band periodic/semi-persistent CSI reports by determining a PUCCH resource set with  as described in Subclause 9.2.1 and Subclause 9.2.3, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively



















-	if  for the  periodic/semi-persistent CSI reports, the UE shall transmit the HARQ-ACK/SR and the  periodic/semi-persistent CSI report bits using either PUCCH format 3 or PUCCH format 4 by selecting the minimum number  of PRBs from the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1;  Here  and , where  if ≥360, otherwise  , and where  if ≥360, otherwise   . is the number of CRC bits for encoding HARQ-ACK/SR and CSI part 1 and  is the number of CRC bits for encoding CSI part 2, respectively.  Both  and  are defined according to Subclause 6.3.1.2.1 [4, TS 38.212], and .
------------------------------------------		   End of text proposal 		-----------------------------------------
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