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The review is for Tdoc submitted in AI 7.1.3.2 related to long PUCCH
Summary of necessary connections and missing agreements
After reviewing the submitted Tdoc, some important corrections/missing arguments could be summarized as follows
1. Correction on UCI on CSI resource
2. Correction on PUCCH selection rule with no overlapping within one slot
3. Correction on single PUCCH overlapping with PUSCH
4. Correction on timeline definition for UCI multiplexing
5. Correction on overlapping PUSCH and PUCCH
6. Correction on determining the slot for HARQ-ACK transmission when the numerologies of PDSCH/PDCCH and PUCCH are different
7. Correction on Negative SR overlapping
8. Correction on CSI multiplexing on PUCCH
9. Correction on HARQ-ACK codebook determination
10. Correction on determination of slots used for Multi-slot PUCCH
11. Correction on collision handling in a slot with insufficient UL symbol
12. Correction on order of collision handling rule
13. Correction on collision between multi-PUSCH and single-slot CSI on PUCCH
14. Correction on SR multiplexing with HARQ-ACK
15. Correction on two long PUCCHs in a slot
16. Correction on CRC length
17. Correction on issue of CRC size
18. multi-CSI PUCCH resource
19. 

Key correction 1: Correction on UCI on CSI resource
In Subclause 9.2.5 of current 38.213, there is no description for the RB number determination for CSI only transmission and CSI+SPS HARQ-ACK/SR transmission. 
Proposal 2-1-a (CATT, R1-1810521, proposal 2): When UCI is transmitted on a CSI PUCCH resource, the number of RBs should be determined according to the UCI bits and the configured max coding rate.
In addition, since SPS HARQ-ACK and/or SR can be multiplexed with CSI on the CSI resource when there is collision, there may be not enough resource on CSI resource to carry the total UCI bits under the configured coding rate. In this case, CSI dropping may be considered to ensure the coding rate is not larger than the configured coding rate.
Proposal 2-1-b (CATT, R1-1810521, proposal 3): When UCI is transmitted on CSI resource, CSI should be dropped according to CSI priority if there is not enough resource for carrying CSI and SPS HARQ-ACK/SR on CSI resource.
Based on the above discussion, suggested TP is contained in [CATT, R1-1810521, 2.1.2]
The TP also provides a few other necessary corrections as follows:
· The higher layer parameter multi-CSI-PUCCH-ResourceList is not mandatory for CSI configuration even if there is overlapping between different CSI reports. The current specification incorrectly states that multi-CSI-PUCCH-ResourceList should be configured when there is overlapping of multiple CSI reports.
· Even if multi-CSI-PUCCH-ResourceList is configured, it will be only used when there is collision between multiple CSI reports.
· Max coding rate is configured for each PUCCH format, and there may be different PUCCH formats within J multi-CSI PUCCH resources. Hence, r should be r0,rj, rj+1.
	9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR and CSI in a PUCCH
<Unchanged text omitted>
For a transmission occasion of a single periodic/semi-persistent CSI report, a PUCCH resource is provided by higher layer parameter pucch-CSI-ResourceList. For a transmission occasion of multiple periodic/semi-persistent CSI reports, corresponding PUCCH resources are can be provided by higher layer parameter multi-CSI-PUCCH-ResourceList.; otherwise if higher layer parameter multi-CSI-PUCCH-ResourceList is not provided, a PUCCH resource is provided by higher layer parameter pucch-CSI-ResourceList.
<Unchanged text 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 there is overlapping between multiple CSI reports and if the UE is provided by higher layer parameter multi-CSI-PUCCH-ResourceList with  PUCCH resources in a slot, 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, where for PUCCH format 4 the number of REs is , 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  , and the UE transmits the HARQ-ACK/SR, and CSI reports bits by selecting the minimum number  of the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1





-	else if  and , , the UE transmits a PUCCH conveying HARQ-ACK information, 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  , and the UE transmits the HARQ-ACK/SR, and CSI reports bits by selecting the minimum number  of the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1
-	else the UE uses the PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource  and the UE selects  CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority order as described in [6, TS 38.214] 
-	else, the UE transmits the HARQ-ACK information, SR, and a CSI report on a PUCCH resource indicated by pucch-CSI-ResourceList as described in Subclause 9.2.5



     -	the UE determine the minimum number  of the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1

    -	   if , the UE transmits the PUCCH over [image: ] PRBs by selecting [image: ] CSI report(s) in ascending priority order as described in [6, TS 38.214].
<Unchanged text omitted>



Key correction 2: Correction on PUCCH selection rule with no overlapping within one slot 
The following case is missed for CSI PUCCH selection for CSI-only reporting in a slot. The following TP should be considered to fix this issue.
· When higher layer parameter multi-CSI-PUCCH-ResourceList is configured but there is no overlapping among PUCCH resources for single CSI report within one slot, no behavior in current spec. In this case, at most two CSI PUCCHs should be selected according to the CSI reporting priority based on the agreement.
Suggested TP is contained in [CATT, R1-1810521, 2.2], [vivo, R1-1810370, 5.2]
	9.2.5	UE procedure for reporting multiple UCI types
This Subclause is applicable to the case that a PUCCH transmission is over a single slot. The case that a PUCCH transmission is with repetitions over multiple slots is described in Subclause 9.2.6.
If a UE is configured with multiple PUCCH resources in a slot to transmit only semi-persistent or periodic CSI reports
-	if the UE is not provided higher layer parameter multi-CSI-PUCCH-ResourceList, or if the UE is provided higher layer parameter multi-CSI-PUCCH-ResourceList and if none of the multiple PUCCH resources overlap, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS38.214] 
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 
-	If the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting
-	if the UE is provided higher layer parameter multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Subclause 9.2.5.2 
<Unchanged text omitted>



Proposal 2-2-a (CATT, R1-1810521, proposal 4): When there are multiple non-overlapping PUCCH resources with positive SR corresponding to different SR configurations within one slot, it is up to UE to select at most two PUCCHs with positive SR, and one of the selected PUCCH should be short PUCCH if two PUCCHs are selected.
Proposal 2-2-b (CATT, R1-1810521, proposal 5): When there are multiple non-overlapped PUCCH within one slot, at most two PUCCHs will be selected according to the priority of UCI carried on the PUCCH, and one of the selected PUCCH should be short PUCCH if two PUCCHs are selected.

Key correction 3: Correction on single PUCCH overlapping with PUSCH
For a consistent UE behavior, it is suggested that SP-CSI PUSCH is included in the set of PUSCHs that are not scheduled by DCI formats. The corresponding TP is provided below.
Suggested TP is contained in [CATT, R1-1810521, 2.3.2]
	[bookmark: _Toc517265052]9	UE procedure for reporting control information
<Unchanged text omitted>
If a UE multiplexes aperiodic CSI or semi-persistent CSI in a PUSCH and the UE would multiplex UCI that includes HARQ-ACK information in a PUCCH that overlaps with the PUSCH and the timing conditions for overlapping PUCCHs and PUSCHs in Subclause 9.2.5 are fulfilled, the UE multiplexes only the HARQ-ACK information in the PUSCH and does not transmit the PUCCH. 
If a UE transmits multiple PUSCHs in a slot on respective serving cells that include first PUSCHs that are scheduled by DCI format(s) 0_0 or DCI format(s) 0_1 and second PUSCHs configured by respective higher layer parameters ConfiguredGrantConfig that are not scheduled by DCI format(s) 0_0 or DCI format(s) 0_1, and the UE would multiplex UCI in one of the multiple PUSCHs, and the multiple PUSCHs fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 
If a UE transmits multiple PUSCHs in a slot on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Subclause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot.
<Unchanged text omitted>



For CA case, there may be different CCs with different numerologies, and multiple PUSCHs on different CCs with different numerologies may overlap with one single slot PUCCH. In such case, the PUSCH with smallest SCS should be selected to carry UCI so as to ensure the UL coverage of UCI.
Proposal 2-3 (CATT, R1-1810521, proposal 7): When there are multiple PUSCHs overlapping with a single slot PUCCH, the PUSCH with smallest SCS should be selected to carry UCI.

Key correction 4: Correction on timeline definition for UCI multiplexing
A few comments on the description of the timeline: 
· 
The parameter should be removed in the timeline condition for SPS PDSCH release since there is no actual PDSCH reception.
· In the third and fourth bullets of the same section, it seems there are two cases to test whether the timeline is satisfied. One case is according to the last symbol of UL grant, and the other case is according to the last symbol of any DL grant. However, it is not clear which PDCCH will be considered for the timeline check when there are both UL grant and DL grant. Actually, the last PDCCH among the UL grant and DL grant should be considered for the timeline check in such case. 
· 


In the third bullet, when there is no PUSCH but only PUCCH and PUCCH overlapping, and are not used which should be assumed as 0; and when there is a PUSCH without UL grant,  is not used which should be assumed as 0. We propose to leave to the editor how to capture clarifications that some of the parameters may be set to zero if not applicable for a certain overlapping case.
· 





The phrase “for PDSCH receptions” in the last bullet should be removed since, , , , , and  are not all for PDSCH receptions.
Suggested TP is contained in [CATT, R1-1810521, 2.3.3]
	[bookmark: _Toc517265066]9.2.5	UE procedure for reporting multiple UCI types
<Unchanged text omitted>

If one of the PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE expects that the first symbol  of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions



-	 is not before a symbol with CP starting after  after a last symbol of any corresponding PDSCH, where  corresponds to the smallest subcarrier spacing configuration among the subcarrier spacing configuration of the PDCCH scheduling the PDSCH, the subcarrier spacing configuration of the PDSCH, and the smallest subcarrier spacing configuration for the group of overlapping PUCCHs and PUSCHs where the UE transmits HARQ-ACK information in response to the reception of the PDSCH 





-	 is not before a symbol with CP starting after  after a last symbol of any corresponding SPS PDSCH release, where  is described in Subclause 10.2 and  corresponds to the smallest subcarrier spacing configuration among the subcarrier spacing configuration of the PDCCH providing the SPS PDSCH release and the smallest subcarrier spacing configuration for the group of overlapping PUCCHs or overlapping PUCCHs and PUSCHs where the UE transmits HARQ-ACK information in response to the detection of the SPS PDSCH release 



-	if there is no aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of any a PDCCH scheduling the PUSCH or after a last symbol of any PDCCH scheduling a PDSCH or SPS PDSCH release with corresponding HARQ-ACK information in an overlapping PUCCH in the slot, where  corresponds to the smallest subcarrier spacing configuration among the subcarrier spacing configuration of the PDCCHs and the smallest subcarrier spacing of the overlapping PUCCHs and PUSCHs









-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of a any PDCCH with the DCI format scheduling the PUSCH or after a last symbol of any PDCCH scheduling a PDSCH or SPS PDSCH release with corresponding HARQ-ACK information in an overlapping PUCCH in the slot, where  corresponds to the smallest subcarrier spacing configuration among the subcarrier spacing configuration of the PDCCHs, the smallest subcarrier spacing configuration for the group of the overlapping PUCCHs and PUSCHs, and the smallest subcarrier spacing configuration of aperiodic CSI-RS associated with the DCI format scheduling the PUSCH, and  for ,  for  and  for 








-	, , , , , and  are defined in [6, TS 38.214] for PDSCH receptions, and  and  are defined in [4, TS 38.211]. 

If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot, one of the PUCCHs includes HARQ-ACK information in response to an SPS PDSCH reception, and any PUSCH is not in response to a DCI format detection, the UE expects that the first symbol  of the earliest PUCCH or PUSCH satisfies the first of the previous timeline conditions with the exception that components associated to a subcarrier spacing configuration for a PDCCH scheduling a PDSCH or a PUSCH are absent from the timeline conditions. 

<Unchanged text omitted>




Key correction 5: Correction on overlapping PUSCH and PUCCH
Due to the different overlapping scenarios, the current arrangement in the specifications unintentionally result in a different behavior as expected as described below:
· TS 38.214, section 5.2.5 addresses the overlapping CSI reports on the priority rules. As the outcome, there will not be CSI reports in a PUSCH resource that overlap with CSI report in a PUCCH resource. However, there could be CSI reports in overlapping PUCCH resources that are addressed to be resolved in TS 38.213 section 9.2.5.
· Note that TS 38.213, section 9.2.5 addresses the overlapping PUCCH/PUSCH resources based on timeline check and multiplexing rules.
· TS 38.213, Section 9, addresses the overlapping PUCCH/PUSCH resources and refers to section 9.2.5 of the same specification for resolving the overlapping. 
· This means that it also includes the case when SR is overlapped with PUSCH without UL-SCH but with A-CSI (which is addressed in section 9.3). 
· Hence, in this case, one follows all the timeline check and multiplexing procedures, instead of simply dropping PUSCH which results in the wrong behavior.
Hence, it is suggested minor re-arrangements in TS 38.213 as the following to resolve ambiguity:
· Section 9 starts with addressing the overlapping cases which are resolved by dropping 
· PUCCH with SR and PUSCH without UL-SCH and A-CSI (move the relevant text from 9.3 to the beginning of section 9).
· Overlapping of CSI reports resolved in TS 38.214, section 5.2.5  (Add a reference to 38.214, section 5.2.5)
· Thereafter, the remaining overlapping cases in section 9 are resolved with multiplexing as described in section 9.2.5.
·  Finally, remove the redundant text in section 9.3.

Suggested TP is contained in [E///, R1-1811489, 2.3]
	----------------------------------	End of text proposal	 to TS 38.213	------------------------------------------
9	UE procedure for reporting control information
[unchanged parts omitted]
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on the serving cell that includes positive SR information, the UE does not transmit the PUSCH. 
If a UE would transmit CSI reports on the physical channels that overlap, the UE applies the priority rules for CSI reports in Subclause 5.2.5 in TS 38 .214.
If a UE would multiplex UCI in a PUCCH transmission that overlaps with a PUSCH transmission, and the PUSCH and PUCCH transmissions fulfill the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the PUSCH transmission and does not transmit the PUCCH.
If a UE multiplexes aperiodic CSI or semi-persistent CSI in a PUSCH and the UE would multiplex UCI that includes HARQ-ACK information in a PUCCH that overlaps with the PUSCH and the timing conditions for overlapping PUCCHs and PUSCHs in Subclause 9.2.5 are fulfilled, the UE multiplexes only the HARQ-ACK information in the PUSCH and does not transmit the PUCCH. 
 [unchanged parts omitted]
9.3   UCI reporting in physical uplink shared channel
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on the serving cell that includes positive SR information, the UE does not transmit the PUSCH. 
If a UE has a PUSCH transmission that overlaps with a PUCCH transmission that includes HARQ-ACK information and/or semi-persistent/periodic CSI reports and the conditions in Subclause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied, the UE multiplexes the HARQ-ACK information and/or the semi-persistent/periodic CSI reports in the PUSCH. 
Offset values are defined for a UE to determine a number of resources for multiplexing HARQ-ACK information and for multiplexing CSI reports in a PUSCH. The offset values are signalled to a UE either by a DCI format scheduling the PUSCH transmission or by higher layers.
 [unchanged parts omitted]
----------------------------------	End of text proposal	 to TS 38.213	------------------------------------------



Key correction 6: Correction on determining the slot for HARQ-ACK transmission when the numerologies of PDSCH/PDCCH and PUCCH are different
The determination of slot for PUCCH transmission in current TS 38.213 section 9.2.3 is only applicable for the case of the numerology of PDSCH/PDCCH is same as the PUCCH used to transmit corresponding HARQ-ACK bits. Once the numerologies of PDSCH/PDCCH and PUCCH used to transmit corresponding HARQ-ACK are different, how to determine the slot for HARQ-ACK transmission should be defined.
Suggested TP is contained in [OPPO, R1-1810983, 2].
-----------------------------------------------Text proposal --------------------------------------------------------------
	[bookmark: _Ref500241945][bookmark: _Toc517265064]9.2.3	UE procedure for reporting HARQ-ACK
A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot. 
For DCI format 1_0, the PDSCH-to-HARQ-timing-indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 1_1, if present, the PDSCH-to-HARQ-timing-indicator field values map to values for a set of number of slots provided by higher layer parameter dl-DataToUL-ACK as defined in Table 9.2.3-1. 



For a SPS PDSCH reception ending in slot [image: ], the UE transmits the PUCCH in slot [image: ]where [image: ] 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, and and are the subcarrier spacing configurations for PUCCH and SPS PDSCH, respectively. 



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: ], the UE provides  corresponding HARQ-ACK information in a PUCCH transmission within slot  where  is provided by higher layer parameter dl-DataToUL-ACK,  is the subcarrier spacing configuration for PUCCH, and is the subcarrier spacing configuration for PDSCH in slot [image: ].



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: ] or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot [image: ], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: ], where [image: ] is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format, if present, or provided by higher layer parameter dl-DataToUL-ACK , is the subcarrier spacing configuration for PUCCH, and is the subcarrier spacing configuration for PDSCH in slot [image: ] or PDCCH, indicating a SPS PDSCH release, in slot [image: ]. If the PDSCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing or, in case of SPS PDSCH release if the PDCCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing,  corresponds to the slot of the PUCCH transmission that overlaps with the slot of the PDSCH reception or of the PDCCH reception in case of SPS PDSCH release. If the PDSCH subcarrier spacing is smaller than the PUCCH subcarrier spacing or, in case of SPS PDSCH release if the PDCCH subcarrier spacing is smaller than the PUCCH subcarrier spacing,  corresponds to the slot of the PUCCH transmission that ends at a same time as the slot of the PDSCH reception or of the PDCCH reception in case of SPS PDSCH release.     


----------------------------------------------End of text proposal -------------------------------------------------------

Conclusion:

· 38.213 and 38.214 editors should align their description on whether k refers to the numerology for PUCCH or PDSCH.




Offline discussion on Wed (Oct 10)

Conclusion:
· The editors should check 38.213 and 38.214 to make the spec consistent on the description of timing relation between DL and UL with different numerologies and timing relation between DL and DL with different numerologies.


Key correction 7: Correction on Negative SR overlapping
Based on the agreements in RAN1#94, two overlapping groups are supported in Rel-15. As shown in the figure below, the first group includes negative SRs and second group contains HARQ-ACK and CSI. According to the procedure in subclause 9.2.5 of current 38.213, the resource A should be determined at the beginning. If the negative SR could be resource A, for the overlapping between negative SRs, how to find a single resource to multiplex both negative SRs based on the pseudo code in the specification. If the negative SR cannot be selected as resource A (because there is no information and energy on the PUCCH resource for SR in fact), the pseudo code will begin from the HARQ-ACK PUCCH. However, the overlapping of HARQ-ACK and CSI may result in a new PUCCH and the new PUCCH could overlap with these negative SRs in the first group. As the agreement above required, these SRs should be multiplexed on the new PUCCH, but actually they have already been skipped from the first step to decide resource A. Besides this, if the negative SR cannot be resource A, misunderstanding may happen between UE and gNB. Because positive SR could be resource A without doubt, but gNB does not know when the SR is positive or negative and meanwhile cannot where the timeline exactly is.


One feasible way to avoid this issue is confining the pseudo code using for negative SRs overlapping and the negative SR overlapping could be skipped.
Suggested TP is contained in [HW, R1-1810110, 1.2].



--------------------------------------- Start of Text Proposal ----------------------------------------------
< Unchanged parts are omitted >

while 



if  and resource  overlaps with resource  




else

if 

	if at least one of resources  is not for negative SR

multiplex UCI for resources  in a single resource as described in Subclauses 9.2.5.1 and 9.2.5.2 
set the index of the single resource to [image: ] 
end if



  % start from the beginning after reordering unmerged resources at next step




 % function that re-orders resources in current set 
else


end if
end if
end while
< Unchanged parts are omitted >
------------------------------------------- End of Text Proposal ----------------------------------------------


Offline discussion
Spent lots of time to discuss this issue
Conclusion
· UE is not expected to multiplex UCI in set Q into a single PUCCH resource if set Q consists of only negative SR resources. 
· Editor can choose to capture that in clauses 9.2.5 or 9.2.5.1 in 38.213

Key correction 8: Correction on CSI multiplexing on PUCCH
Regarding CSI multiplexing on PUCCH, the agreements in RAN1#93 includes the situation where UE is configured with more than two non-overlapping CSI reports in a slot, which is not captured in current TS38.213.
Suggested TP is contained in [Intel, R1-1810755, 2.4] 
=== Start of text proposal for 38.213 Subclause 9.2.5 ===
If a UE is configured with multiple PUCCH resources in a slot to transmit only semi-persistent or periodic CSI reports
-	if the UE is configured with more than two non-overlapping CSI reports in a slot, or if the UE is not provided higher layer parameter multi-CSI-PUCCH-ResourceList, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS38.214] 
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 
-	If the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting
-	if the UE is provided higher layer parameter multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Subclause 9.2.5.2 
=== end of text proposal for 38.213 Subclause 9.2.5 ===

Key correction 9: Correction on HARQ-ACK codebook determination




For the UE determining a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, the function for obtaining the number of HARQ-ACK information bits  should be modified because the serving cell index c is smaller than  ().
Suggested TP is contained in [ITRI, R1-1811313, 2] 
------------ Start of text proposal ----------
[bookmark: _Ref505248562][bookmark: _Toc517265056]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
--- Unchanged texts are omitted ---




If , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in Subclause 7.2.1, as  where 



-	 is the number of transport blocks the UE receives in PDSCH reception occasion  for serving cell  if higher layer parameters harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: ] for serving cell [image: ] if higher layer parameter PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is in response to a DCI format 1_0 detection, or the number of PDSCH receptions if higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: ] for serving cell [image: ]  and the UE reports corresponding HARQ-ACK information in the PUCCH.



-	 is the number of CBGs the UE receives in a PDSCH reception occasion  for serving cell  if higher layer parameter PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is in response to a DCI format 1_1 detection and the UE reports corresponding HARQ-ACK information in the PUCCH.
--- Unchanged texts are omitted ---
------------ End of text proposal ----------

[bookmark: _Hlk521343268]Key correction 10: Correction on determination of slots used for Multi-slot PUCCH
The procedure for determining the slots used for a multi-slot PUCCH transmission in current 38.213 fails to address two points:
1. Unpaired spectrum with no semi-static UL/DL configuration. In this case, multi-slot PUCCH should avoid slots where a would-be PUCCH transmission would overlap with SS/PBCH block.
2. The presence of a gap between the last DL symbol of semi-static configuration/SS/PBCH block and the first uplink symbol of the PUCCH transmission, when PUCCH is transmitted in symbols configured as flexible symbols.
Suggested TP is contained in [Nokia, R1-1811100, 3]
Proposal 2-10 (Nokia, R1-1811100, proposal 3 in 3): (TP for section 9.2.6 of 38.213):

For unpaired spectrum and, Iif a UE is provided higher layer parameter TDD-UL-DL-ConfigurationCommon, or is additionally provided higher layer parameter TDD-UL-DL-ConfigDedicated, as described in Subclause 11.1, the UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in Subclause 9.2.3 and having
-	a flexible symbol that is at least Ngap symbols after a last DL symbol or a last SS/PBCH reception symbol, where Ngap is provide by Table 8.1-2, or an UL symbol or flexible symbol provided by higher layer parameter startingSymbolIndex in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4 as a first symbol, and
-	consecutive UL symbols or flexible symbols, starting from the first symbol, equal to or larger than a number of symbols provided by higher layer parameter nrofsymbols in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4


For unpaired spectrum and, Iif a UE is not provided higher layer parameter TDD-UL-DL-ConfigurationCommon, the UE determines the  slots for a PUCCH transmission as the  consecutive slots starting from a slot indicated to the UE as described in Subclause 9.2.3., and having:
-	a flexible symbol that is at least Ngap symbols after a last SS/PBCH reception symbol, where Ngap is provide by Table 8.1-2, provided by higher layer parameter starting-SymbolIndex in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4 as a first symbol, and
-	consecutive flexible symbols, starting from the first symbol, equal to or larger than a number of symbols provided by higher layer parameter nrof-symbols in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4.


For paired spectrum, the UE determines the  slots for a PUCCH transmission as the  consecutive slots starting from a slot indicated to the UE as described in Subclause 9.2.3.

Key correction 11: Correction on collision handling in a slot with insufficient UL symbol
In current 38.213, if the number of available symbols is not enough to transmit a PUCCH/PUSCH, especially periodic UL channel of SR, CSI, configured-grant PUSCH, HARQ-ACK for SPS, the PUCCH/PUSCH is not transmitted and dropped. 
However, in collision case, whether contents in the PUCCH can be transmitted or dropped is unclear. Figure (b) below describes an example.
[image: ][image: ]
(a) Without PUCCH collision					(b) With PUCCH collision
Suggested TP is contained in [R1-1811374, DOCOMO, 2.1]
	9.2.5	UE procedure for reporting multiple UCI types
[…]

-	if the UE is not provided higher layer parameter simultaneousHARQ-ACK-CSI and resources for transmission of HARQ-ACK information include PUCCH format 0 or PUCCH format 2, resources that include PUCCH format 2, or PUCCH format 3, or PUCCH format 4 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
-	if the UE is not provided higher layer parameter simultaneousHARQ-ACK-CSI and at least one of the resources for transmission of HARQ-ACK information includes PUCCH format 1, PUCCH format 3, or PUCCH format 4

-	resources that include PUCCH format 3 or PUCCH format 4 for transmission of CSI reports are excluded from the set 

-	resources that include PUCCH format 2 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information

-	if the UE determines that, for transmission occasion of a SR or CSI or HARQ-ACK without a corresponding PDCCH in a PUCCH, the number of symbols available for the PUCCH transmission in a slot is smaller than the value provided by higher layer parameter nrofSymbols, the resource is excluded from the set  if it overlaps with any resource.


Set  to the cardinality of 
[…]



Key correction 12: Correction on order of collision handling rule
Depending on the order to apply the three collision handling rules in current 39.213, the consequence could be different. Hence, clarification is needed.
Some companies propose to apply the rules in the order as following,
if a PUCCH collides with grant-based PUSCH(s) only or both of grant-based PUSCH(s) and grant-free PUSCH(s), UCI is piggybacked on one of the grant-based PUSCH(s)
- if a grant-based PUSCH includes A/SP-CSI, HARQ-ACK is piggybacked on the PUSCH
- otherwise, UCI is piggybacked on the PUSCH with smallest ServCellIndex
if a PUCCH collides with grant-free PUSCH(s) only, UCI is piggybacked on the PUSCH with smallest ServCellIndex
Suggested TP is contained in [R1-1811374, DOCOMO, 2.2] 

	9	UE procedure for reporting control information
[…]
If a UE multiplexes aperiodic CSI or semi-persistent CSI in a PUSCH and the UE would multiplex UCI that includes HARQ-ACK information in a PUCCH that overlaps with the PUSCH and the timing conditions for overlapping PUCCHs and PUSCHs in Subclause 9.2.5 are fulfilled, the UE multiplexes only the HARQ-ACK information in the PUSCH and does not transmit the PUCCH. 
If a UE transmits multiple PUSCHs in a slot on respective serving cells that include first PUSCHs that are scheduled by DCI format(s) 0_0 or DCI format(s) 0_1 and second PUSCHs configured by respective higher layer parameters ConfiguredGrantConfig, and the UE would multiplex UCI in one of the multiple PUSCHs, and the multiple PUSCHs fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 
If a UE transmits multiple PUSCHs in a slot on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and 
if the UE does not multiplex aperiodic/semi-persistent CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Subclause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot.
if the UE multiplexes aperiodic/semi-persistent CSI in one of the multiple PUSCHs, the UE multiplexes HARQ-ACK in the UCI in the PUSCH subject to the conditions in Subclause 9.2.5 for UCI multiplexing being fulfilled.
[…]



Proposal 2-12a (ZTE, R1-1810340, 2.4): Explicit describing of UCI multiplexing orders should be needed in specification.

Key correction 13: Correction on collision between multi-PUSCH and single-slot CSI on PUCCH
SThe current specification 38.213 describes collision handling between multi-slot PUSCH and single-slot HARQ-ACK on PUCCH. However, there lacks handling rule for collision between multi-slot PUSCH and single-slot CSI on PUCCH. It has been agreed that both HARQ-ACK and CSI in single-slot PUCCH colliding multi-slot PUSCH is piggybacked on the PUSCH in the collision slot. Additionally, it seems that the section has unnecessary sentence, which should be removed.
Suggested TP is contained in [R1-1811374, DOCOMO, 2.4]
	9	UE procedure for reporting control information
[…]
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK information and/or CSI report over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in Subclause 9.2.5 for multiplexing the HARQ-ACK information and/or CSI, the UE multiplexes the HARQ-ACK information and/or CSI report in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK information and/or CSI report in the PUSCH transmission in a slot from the multiple slots if, in case the PUSCH transmission was absent, the UE would not transmit a single-slot PUCCH with HARQ-ACK information and/or CSI report in the slot.
[…]



Key correction 14: Correction on SR multiplexing with HARQ-ACK
In current TS 38.213 Section 9.2.5.1, when SR is multiplexed with HARQ-ACK using PUCCH format 2/3/4, the resource used to transmit combined UCI bits, i.e., SR+HARQ-ACK, is specified as the resource for transmission of HARQ-ACK information bits.  This contradicts with the principle that resource transmitting multiplexed UCI should be based on combined payload size, similar to what is described in 9.2.5.2, i.e., first determine the resource set index based on combined UCI size, then determine the resource index in the resource set based on ARI in DCI, lastly determine the number of RBs in the resource based on the combined UCI size and configured PUCCH max code rate.
Suggested TP is contained in [R1-1811235, Qualcomm, 4.2]
----------------------------------------------------   Text Proposal Start ----------------------------------------------
If a UE would transmit a PUCCH with HARQ-ACK information bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, as described in Subclause 9.2.3, [image: ] bits representing a negative or positive SR, in ascending order of the values of schedulingRequestResourceId, are appended to the HARQ-ACK information bits and the UE transmits the combined UCI bits in a PUCCH using a resource with PUCCH format 2 or PUCCH format 3 or PUCCH format 4 for transmission of HARQ-ACK information bits 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  UCI bits
An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs
------------------------------------------------------   Text Proposal End  ---------------------------------------------

Key correction 15: Correction on two long PUCCHs in a slot
The current 38.213 excludes two long PUCCH transmissions in a slot before running the pseudo code. However, it is more reasonable to check whether there are two long PUCCH transmissions after running the pseudo code.
[bookmark: _Hlk526617353]Suggested TP is contained in [R1-1811235, Qualcomm, 4.4]
-----------------------------------------------------------   Text Proposal Start ---------------------------------------------------
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]-	if the UE is not provided higher layer parameter simultaneousHARQ-ACK-CSI and at least one of the resources for transmission of HARQ-ACK information includes PUCCH format 1, PUCCH format 3, or PUCCH format 4

-	resources that include PUCCH format 3 or PUCCH format 4 for transmission of CSI reports are excluded from the set 

-	resources that include PUCCH format 2 or PUCCH format 3 or PUCCH format 4 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
-----------------------------------------------------------   Text Proposal End  ----------------------------------------------------

Key correction 16: Correction on CRC length 
[bookmark: OLE_LINK32][bookmark: OLE_LINK34]Proposal 2-16a (Qualcomm, R1-1811235, proposal 9): Adopt the following TP in 38.213
-----------------------------------------------------------   Text Proposal Start ---------------------------------------------------
[Unchanged text omitted] 
[bookmark: _Toc525657952]9.2.5	UE procedure for reporting multiple UCI types


For the determination of the number of PRBs in Subclauses 9.2.5.1 and 9.2.5.2,  if the number of respective UCI bits is larger than or equal to 360; otherwise,  is the number of CRC bits calculated based on the number of respective UCI bits as described in [5, TS 38.212]. When  corresponds to the aggregation of multiple CRCs, the prior rule is applied to each component CRC length independently and not the aggregate . The determination rule is also applied to , , , , , and .
-----------------------------------------------------------   Text Proposal End  ----------------------------------------------------

Proposal 2-16b (Qualcomm, R1-1811235, proposal 10): Adopt the following TP in 38.213 to address CRC length and determination of the number of PRBs for HARQ-ACK:
-----------------------------------------------------------   Text Proposal Start ---------------------------------------------------
[bookmark: _Toc525657950]9.2.3	UE procedure for reporting HARQ-ACK
[Unchanged text omitted] 










In the following,  if the number of respective UCI bits is larger than or equal to 360; otherwise,  is the number of CRC bits calculated based on the number of respective UCI bits as described in [5, TS 38.212]. If a UE transmits a PUCCH with HARQ-ACK information bits and  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 of PUCCH-format2 or nrofPRBs of PUCCH-format3 and starts from the first PRB from the number of PRBs, that results to [image: ] and, if [image: ], [image: ], where [image: ], [image: ], [image: ], and  are defined in Subclause 9.2.5.2. If , the UE transmits the PUCCH over  PRBs.
-----------------------------------------------------------   Text Proposal End  ----------------------------------------------------

[bookmark: OLE_LINK49][bookmark: OLE_LINK50]Key correction 17: Correction on issue of CRC size
Current 39.213 misses the description of CRC size in section 9.2.3, which describes the determination method of the number of PRBs for HARQ-ACK only case.
Suggested TP is contained in [Sharp, R1-1811143, 2.1] – (Samsung, R1-1810843, proposal 2) is the same 
	[bookmark: _Ref500185963][bookmark: _Toc517265068]Text proposal #1
--------- beginning of text proposal for TS 38.213 
[bookmark: _Ref496994961][bookmark: _Toc517265061]9.2	UCI reporting in physical uplink control channel
<omitted>

A UE may transmit one or two PUCCHs on a serving cell in different symbols within a slot of  symbols as defined in [4, TS 38.211]. When the UE transmits two PUCCHs in a slot, at least one of the two PUCCHs uses PUCCH format 0 or PUCCH format 2.
For the determination of the number of PRBs in Subclauses 9.2.3, 9.2.5.1 and 9.2.5.2,  if the number of respective UCI bits is larger than or equal to 360; otherwise,  is the number of CRC bits calculated based on the number of respective UCI bits as described in [5, TS 38.212].
<omitted>
9.2.5	UE procedure for reporting multiple UCI types
<omitted>
Subclauses 9.2.5.1 and 9.2.5.2 assume the following
-	resources for transmissions of UCI types, prior to multiplexing or dropping, overlap in a slot
-	multiplexing conditions of corresponding UCI types in a single PUCCH are satisfied, and 
-	the UE does not transmit any time-overlapping PUSCH in a same frequency band in the slot


For the determination of the number of PRBs in Subclauses 9.2.5.1 and 9.2.5.2,  if the number of respective UCI bits is larger than or equal to 360; otherwise,  is the number of CRC bits calculated based on the number of respective UCI bits as described in [5, TS 38.212].

--------- end of text proposal





Key correction 18: Correction on selection of CSI reports
UE selects multiple CSI reports to transmit in descending priority order rather than ascending order.
Suggested TP is contained in [vivo, R1-1810370, 5.1]

Key correction 19: Correction on maximum payload of PUCCH format 4
Suggested TP is contained in [vivo, R1-1810370, 7]
------------------------------------------Start of Text Proposal -------------------------------------------
9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
< Unchanged parts are omitted >
A UE is configured by higher layer parameter maxCodeRate a code rate for multiplexing HARQ-ACK, SR, and periodic/semi-persistent CSI report(s) in a PUCCH transmission using PUCCH format 2, PUCCH format 3, or PUCCH format 4. If the PUCCH transmission uses PUCCH format 4 and if the total number of UCI bits (including CRC for CSI part 1 and part 2, if any) is more than 115, the UE drops CSI reports as described in [6, TS38.214] until the total number of UCI bits (including CRC for CSI part 1 and part 2, if any) is smaller than or equal to 115.
------------------------------------------ End of Text Proposal -------------------------------------------


Summary of essential issues
After reviewing the submitted Tdoc, some remaining key issues are identified and summarized as follows
1. Multi-slot PUCCH overlapping with single slot PUCCH 
2. HARQ-ACK/CSI overlapping with more than one positive SR
3. Reference CRC
4. UCI multiplexing with the dynamic SFI
5. Dual long format PUCCHs in one slot
6. Overlapping between multi-slot PUCCHs with repetition
7. Handling case of more than two non-overlapping PUCCH resources in a slot
8. Power offset considering multiple SR configuration for Format 1
9. Multi-SR representation
10. UCI dropping for UCI multiplexing procedure
11. Ambiguity on the CSI-Part2 size of two non-overlapped CSI reports
12. UCI types for PUCCH repetitions
13. Collisions of repeated PUCCH with SRS/PRACH
14. Gaps for long PUCCH
15. Collision between multi-slot PUCCH and single/multi-slot PUSCH
16. Multi-CSI PUCCH resource
17. Multi-slot PUSCH overlaps with single-slot PUCCH

Key issue 1: Multi-slot PUCCH overlapping with single slot PUCCH
In RAN1#94, the following agreement was made with the following FFS.
	Agreements:
When multi-slot PUCCH with repetition overlap with multi-slot PUCCH with repetition in time within the same PUCCH group
· The UE is not expected to have two overlapped multi-slot PUCCH transmissions with the same starting slot carrying UCI with the same priority
· For UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted.
· For UCI with different priority, the UCI PUCCH with higher priority is transmitted in overlapping slots if timeline requirement is met. 
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· In overlapping slots, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots
· FFS: multi-slot PUCCH with repetition overlap with single-slot PUCCH in time



Proposal 3-1-a (CATT, R1-1810521, proposal 6), (Qualcomm, R1-1811235, proposal 2), (DCM, R1-1811374, proposal 5) , (Spreadtrum, R1-1811022, proposal 1) , (vivo, R1-1810370, proposal 3): 
Reuse the rule defined for multi-slot PUCCH overlapping with multi-slot PUCCH for multi-slot PUCCH overlapping with single slot PUCCH, i.e. 
when multi-slot PUCCH with repetition overlap with single-slot PUCCH within the same PUCCH group
· The UE is not expected to have the multi-slot PUCCH and single-slot PUCCH overlapping with the same starting slot and carrying UCI with the same priority
· For UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted.
· For UCI with different priority, the UCI PUCCH with higher priority is transmitted in overlapping slot if timeline requirement is met. 
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· In overlapping slot, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots


[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Proposal 3-1-a1 (HW, R1-1810110, proposal 3): When multi-slot PUCCH(s) with repetition overlap with single-slot PUCCH(s) in time within the same PUCCH group
· For an overlapping group, the UCI PUCCH with higher priority is transmitted in overlapping slots if timeline requirement is met. 
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· UE does not expect to transmit another HARQ-ACK within the slots for the HARQ-ACK repetition
· In overlapping slots, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots
Proposal 3-1-a2 (Intel, R1-1810755, proposal 2): When multi-slot PUCCH with repetition overlap with single-slot PUCCH(s) in a slot within a same PUCCH group, if the timeline requirement is satisfied, only UCI with highest priority in the overlapped slots is transmitted and other UCIs are dropped.
Proposal 3-1-a3 (Nokia, R1-1811100, proposal 1):
When multi-slot PUCCH with repetition overlap with single-slot PUCCH(s) in time within the same PUCCH group
· The UE is not expected to have two overlapped multi-slot/single-slot PUCCH transmissions with the same starting slot carrying UCI with the same priority
· If the UCI type of highest priority of the single slot PUCCH(s) has a higher or equal priority than that of the multi-slot PUCCH, the multi-slot PUCCH is dropped in the overlapping slot. The single slot PUCCH(s) are considered for transmission using the multiplexing/dropping rules of single slot PUCCH.
· If the UCI type of highest priority of the single slot PUCCH(s) has a lower priority than that of the multi-slot PUCCH, the single-slot PUCCH(s) is dropped in the overlapping slot.
Proposal 3-1-a3’ (Nokia, R1-1811100, proposal 2): (TP for section 9.2.6 of 38.213):

If a UE would transmit a first PUCCH over a first number  of slots and one or more second PUCCH(s) over a same single slot and the transmissions of the first PUCCH and the second PUCCH(s) would overlap in that slot, and with UCI type priority of HARQ-ACK > SR > CSI with higher priority > CSI with lower priority,
-	the UE does not expect the first PUCCH and the second PUCCH(s) to start at a same slot and include a UCI type with same priority.
-	if the first PUCCH includes a UCI type with lower or equal priority than the second PUCCH(s), the UE drops the first PUCCH in the overlapping slot, and follows the rules of section 9.2.5 for the transmission of the second PUCCH(s).
-	if the first PUCCH includes a UCI type with higher priority than all of the second PUCCH(s), the UE transmits the first PUCCH and does not transmit the second PUCCH(s).
Proposal 3-1-b (Panasonic, R1-1810730, in 2):
When one or more multi-slot PUCCH with repetition overlap with one or more single-slot PUCCH in time within the same PUCCH group
· The UE does not expect any two of the PUCCH to start at a same slot and include a UCI type with same priority
· In the overlapping slot(s), for UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted
· If there are more than one multi-slot PUCCH with repetition
· In the overlapping slot(s), for UCI with the different priority, the UCI PUCCH with higher priority is transmitted in overlapping slots if timeline requirement is met.
· In overlapping slots, the de-prioritized UCI is dropped without any postponing the transmission
· If there are one multi-slot PUCCH with repetition
· In the overlapping slot(s), for UCI with the different priority, if at least one of the UCI priorities of single-slot PUCCH(s) is higher than UCI priority of multi-slot PUCCH, the UCI(s) of single-slot PUCCH(s) is multiplexed and transmitted in overlapping slot(s) after multiplexing and the UCI of multi-slot PUCCH is dropped without any postponing the transmission otherwise UCI of multi-slot PUCCH is transmitted if timeline requirement is met. Otherwise, the multi-slot PUCCH is transmitted and other single-slot PUCCH is dropped.
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority > CSI with lower priority
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots.
[bookmark: OLE_LINK38][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 3-1-c (E///, R1-1811489, proposal 1 in 2.2): When a multi-slot PUCCH repetition overlaps with a single PUCCH in a slot, 
· if one of the PUCCH resources includes HARQ-ACK bits and its corresponding PUCCH resource set is the same as the PUCCH resource set for the total number of UCI corresponding to the overlapping PUCCH resources, the UE multiplexes the total UCI on the HARQ-ACK PUCCH resource.
· otherwise, the UE drops the single-slot PUCCH and transmits the PUCCH multi-slot PUCCH in the slot.
Proposal 3-1-d (Samsung, R1-1810843, proposal 1): If a first PUCCH transmission without repetitions collides with a second PUCCH transmission with repetitions in a slot and the UCI in the first PUCCH transmission has higher priority than the UCI in the second PUCCH transmission, the first PUCCH transmission conveys the same UCI as when the collision does not exist.


Offline discussion
Spent lots of offline time to discuss this issue and three options are identified
Proposal: 
When multi-slot PUCCH with repetition overlap with single-slot PUCCH within the same PUCCH group
· The UE is not expected to have the multi-slot PUCCH and single-slot PUCCH overlapping with the same starting slot and carrying UCI with the same priority
· For UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted.

· Option 1 
· For UCI with different priority, the UCI PUCCH with higher priority is transmitted in overlapping slot if timeline requirement is met. 

· Option 2:
· For UCI with different priority, if at least one of the UCI(s) of single slot(s) has higher priority than UCI of multi-slot PUCCH, UCI on single slot PUCCH(s) are multiplexed and transmitted in overlapping slot if timeline requirement is met, and multi-slot PUCCH is dropped in overlapping slot. 
· Otherwise, multi-slot PUCCH is transmitted and all single slot PUCCH(s) are dropped in overlapping slot.

· Option 3:
· if one of the PUCCH resources includes HARQ-ACK bits and its corresponding PUCCH resource set is the same as the PUCCH resource set for the total number of UCI corresponding to the overlapping PUCCH resources, the UE multiplexes the total UCI on the HARQ-ACK PUCCH resource.
· otherwise, the UE drops the single-slot PUCCH and transmits the PUCCH multi-slot PUCCH in the slot.

· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· In overlapping slot, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots



Offline discussion on Wed (Oct 10)
Two alternatives are discussed in the following
Alternative #1
After resolving overlapping among two or more single-slot PUCCH resources (if applicable), and resolving overlapping among two or more multi-slot PUCCH resources (if applicable), When if multi-slot PUCCH with repetition overlap with single-slot PUCCH(s) (after resolving multiplexing among two or more single-slot PUCCH resources, if applicable) within the same PUCCH group
· The UE is not expected to have the multi-slot PUCCH and single-slot PUCCH overlapping with the same starting slot and carrying UCI with the same priority
· For UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted. 
· For UCI with different priority, the UCI PUCCH with higher priority is transmitted in overlapping slot if timeline requirement is met. 
· If one of the single-slot PUCCH(s) include UCI with higher priority than multi-slot PUCCH, the single-slot PUCCH(s) is transmitted, otherwise, the multi-slot PUCCH is transmitted 
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· In overlapping slot, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots

Supporting companies: 
· Nokia, E//, Samsung, Panasonic, ZTE

Alternative #2 (modified from original option 1)

If two or more PUCCH resources overlap with each other in a slot within the same PUCCH group, and at least one of them is multi-slot PUCCH(s)  

· The UE is not expected to have the multi-slot PUCCH and single-slot PUCCH overlapping with the same starting slot and carrying UCI with the same priority
· For UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted.
· For UCI with different priority, the PUCCH with highest UCI priority is transmitted in overlapping slot if timeline requirement is met. 
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· In overlapping slot, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots
·  UE is not expected to have a group of overlapping single-slot PUCCH(s) that do not overlap with multi-slot PUCCH to be multiplexed into a single-slot PUCCH resource that overlap with multi-slot PUCCH.

Supporting companies:
· Intel, vivo, QC, LG,  Spreadtrum, HW, DCM, CATT


Proposed solution: 
· Alternative 2 

   

Note: Including timeline check in clause 9.2.6 for overlapping between multi-slot PUCCH(s) in 38.213


Key issue 2: HARQ-ACK/CSI overlapping with more than one positive SR
The SR procedure in current 38.321 Sec. 5.4.4 has the following note:
NOTE:      The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.
In case of overlapping PUCCHs for different SR configurations, the MAC instructs the PHY to send at most a single positive SR. However, there is no behaviour defined for non-overlapping SR configurations.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Proposal 3-2 (CATT, R1-1810521, proposal 1): For HARQ-ACK/CSI overlapping with PUCCH resources corresponding to more than one positive SR, it is up to UE to select one positive SR to be multiplexed with HARQ-ACK/CSI on the HARQ-ACK/CSI PUCCH resource.

Key issue 3: Reference CRC
In RAN1#94, it was agreed to use 11 bits reference CRC for the determination of the number of PRBs in 38.213 section 9.2.5.1 and 9.2.5.2. Similar reference CRC should be also used for HARQ-ACK transmission in 38.213 section 9.2.3 since there is no restriction of HARQ-ACK bits no larger than 360 bits. 
In addition, except the RB number determination, reference CRC should be used for the following cases in 38.213 section 9.2.5.1 and 9.2.5.2 as well, since there are related total bits including CRC bits.
· CSI part1 and part2 resource segmentation
· Multi-CSI PUCCH selection
· PUCCH resource set selection
Proposal 3-3 (CATT, R1-1810521, proposal 8): 11bits reference CRC should be used for all PUCCH resource determination related procedure in 38.213 including the determination of the number of PRBs of all kind of UCI transmission, CSI part1 and part2 resource segmentation, multi-CSI PUCCH selection and PUCCH resource set selection.

Key issue 4: UCI multiplexing with the dynamic SFI
In current spec, UE behaviour multiplexes all UCI bits satisfying particular timeline conditions. The multiplexed UCIs can form one PUCCH resource which may overlap FL/DL symbols depending on the received dynamic SFI. If multiplexed UCI contains dynamically scheduled HARQ-ACK, then a FL symbol is regarded as an UL symbol. Otherwise, a FL symbol is not considered as an UL symbol.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Proposal 3-4 (ETRI, R1-1810948, proposal 1): When the merged final PUCCH resource is not valid due to the dynamic SFI, adjust the PUCCH resources, i.e., drop some of UCI payload until the merged PUCCH becomes valid.

Key issue 5: Dual long format PUCCHs in one slot
The overlapping between PUCCHs and PUSCHs is comprehensively discussed in the past few RAN1 meetings. Generally, if a PUCCH carrying  HARQ-ACK information overlaps with a PUCCH conveying CSI within one slot, a new resource, indicated by related field in the last DCI from a resource set selected based on the total payload of HARQ-ACK and CSI, is used to carry both information [1]. However, the format of new resource could be different from the initially configured format for HARQ-ACK and the format change may cause a “dual long format PUCCH” issue.
[image: ]
Some companies provide some solutions for this issue:
· A new short PUCCH format resource is selected in the determined resource set to replace ARI indicated resource to convey both HARQ-ACK and CSI.  The selection rule can be as following:
· Choose the PF2 resource with largest duration in determined resource 
· If there are multiple PF2 resources with same duration, choose the one  with earliest starting symbol
· If both duration and starting symbol are same for multiple PF2 resource, the one with smallest resource ID is selected.
· Otherwise, drop the long format resource for CSI
Proposal 3-5-a (HW, R1-1810110, proposal 1): After finishing the procedure to resolve the overlapping between HARQ-ACK and CSI, if the new determined resource results in more than one long format PUCCHs within a slot, a new short PUCCH format resource is selected in the determined resource set to replace ARI indicated resource to convey both HARQ-ACK and CSI.  The selection rule can be as following:
· Choose the PF2 resource with largest duration in determined resource 
· If there are multiple PF2 resources with same duration, choose the one  with earliest starting symbol
· If both duration and starting symbol are same for multiple PF2 resource, the one with smallest resource ID is selected.
· Otherwise, drop the long format resource for CSI
Proposal 3-5-b (Samsung, R1-1810843, proposal 6):A UE does not expect a resource resulting from multiplexing UCI for overlapping PUCCH transmissions in a slot to be a resource associated with PUCCH format 1, 3, or 4 when this would result to the UE having two PUCCH transmissions with PUCCH format 1, 3, or 4 in the slot.
Key issue 6: Overlapping between multi-slot PUCCHs with repetition
In the RAN1 #94 meeting, the rule for resolving multi-slot PUCCHs overlapping is agreed. In a word, the PUCCH with the highest UCI priority is transmitted and other PUCCH(s) is/are dropped in the overlapping slots, and the remaining transmissions of PUCCH with lower UCI priority are not impacted in non-overlapping slots.
However, UE has to buffer the unfinished repeated transmission of UCI. If the number of multi-slot PUCCHs that overlap with each other is large, and/or the corresponding payload size of UCI is also large, the UCI could occupy a lot of buffer for a long time.
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Proposal 3-6 (HW, R1-1810110, proposal 4): A UE does not expect more than N multi-slot PUCCH overlapping in a slot.
· N is FFS, e.g. 3.

Key issue 7: Handling case of more than two non-overlapping PUCCH resources in a slot
In RAN1 Meeting #93, procedure to deal with overlapping between PUCCH(s) and PUSCH was defined. Specifically, three steps:
· Step 1: CSI multiplexing on PUCCH and at most two PUCCHs for CSI are selected
· Step 2: HARQ-ACK/SR and CSI multiplexing on PUCCH
· Step 3: UCI multiplexing on PUSCH
For current Spec., pseudo code has described an iterative method to cover the second step. However, the method will result in a set of non-overlapping resource and it is possible to make more than two PUCCHs occur in one slot. Some companies think corresponding solution should be considered.
[image: ]

· Dropping rule is defined to multiplex two non-overlapping PUCCH resources in a slot and at least one of PUCCH resources is short PUCCH.
· Support: Intel (R1-1810755, proposal 1)
· The UE selects at most two PUCCH resources with the highest priority UCI. UCI priority order can be : HARQ-ACK>SR>P-CSI>-SP-CSI
· Support: Vivo (R1-1810370, proposal 1)
[bookmark: OLE_LINK33][bookmark: OLE_LINK29][bookmark: OLE_LINK30]Proposal 3-7-a (Intel, R1-1810755, proposal 1):
· After UCI multiplexing on PUCCH and PUSCH, if more than two non-overlapping PUCCH resources or two non-overlapping PUCCH resources with long PUCCH format are determined, priority based dropping rule is defined to multiplex two non-overlapping PUCCH resources in a slot and at least one of PUCCH resources is short PUCCH.
· The priority rule is defined as HARQ-ACK feedback > SR > CSI with higher priority > CSI with lower priority
Proposal 3-7-b (vivo, R1-1810370, proposal 1): If a UE is configured with more than two non-overlapping PUCCHs including at least HARQ-ACK/SR in a slot, the UE selects at most two PUCCH resources with the highest priority UCI.
· Priority is defined as follows: HARQ-ACK>SR>CSI with higher priority>-CSI with lower priority
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Proposal 3-7-c (LGE, R1-1810257, proposal 1): When two non-overlapping CSI PUCCH resources and HARQ-ACK PUCCH resource corresponding to the PDSCH scheduled by DL grant DCI are contained in Resource A and Set X (as defined in RAN1 #93 meeting) decided by the pseudo code (as in 9.2.5 of TS38.213) in a slot:
· When a UE is not configured with multi-CSI-PUCCH report,
· Only the highest priority CSI report is subject to UCI multiplexing on the HARQ-ACK PUCCH resource, and the remaining lower priority CSI report(s) are dropped
· When a UE is configured with multi-CSI-PUCCH report,
· All CSI reports are subject to UCI multiplexing on the HARQ-ACK PUCCH resource

Key issue 8: Power offset considering multiple SR configuration for Format 1
When K (> 1) SR and HARQ-ACK are multiplexed and transmitted using PUCCH format 1, the hypothesis for channel selection at the base station may be increased in proportion to the value of K, resulting in degraded performance. In order to solve the above problem, an operation of applying an additional power offset for the PUCCH transmission according to the K value may need to be considered.
Proposal 3-8 (LGE, R1-1810257, proposal 3): When K (> 1) SR and HARQ-ACK are multiplexed and transmitted using PUCCH format 1, applying power offset in proportion to K can be considered.

Key issue 9:  Multi-SR representation
The equation X=ceil(log2(K+1)) indicates conveying one of K+1 hypotheses, namely either none of the K logical channels has positive SR, or one of them has a positive SR, where X identifies the one with the positive SR. If multiple logical channels have positive SR, the one with highest priority can be indicated. However, the ceil() operation in the computation of X implies that there may be some extra bits in the encoding for X, which can be gainfully used to convey more information about SR.
[bookmark: OLE_LINK37]Proposal 3-9 (Qualcomm, R1-1811235, proposal 1): If X = ceil(log2(K+1)) bits representing SR are appended to UCI on PUCCH that overlaps with K SR occasions, use all 2X bit combinations of the X bits to indicate combinations of positive SR on more than 1 of the K SR resource IDs. 
· Specifically, for K=2 SR occasions, X=2 bits represent all 4 possible combinations of positive or negative SR on each of the 2 SR occasions.

Key issue 10:  UCI dropping for UCI multiplexing procedure

Apparently, it is not necessary to apply UCI dropping in intermediate resource  before the “while loop” of pseudo code that handles partial overlap UL channels ends. The reason is because it may end up that UCI is multiplexed on a final PUCCH or PUSCH resource with sufficient number of RBs.
Proposal 3-10 (Qualcomm, R1-1811235, proposal 5): It is clarified that UCI dropping is applied only on the final determined PUCCH or PUCSH resources after the execution of the pseudo code in TS38.213 Section 9.2.5. 

Key issue 11:  Ambiguity on the CSI-Part2 size of two non-overlapped CSI reports
CSI-part2 payload depends on the rank, and the UCI payload size affects PUCCH resource set selection. On the other hand, gNB does not know the rank without decoding CSI-part1. Eventually, the gNB cannot be aware of the actual PUCCH resource before decoding the UCI which is transmitted via the actual PUCCH resource. Therefore, the gNB has to attempt blind detections of the UCI in every possible PUCCH resource.
There is the possibility that gNB cannot be aware of a selected PUCCH resource, due to an ambiguity on CSI-part2 dropping at UE side.
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Proposal 3-11 (Sharp, R1-1811143, proposal 5): UE assumes maximum rank among allowed rank indicator values to determine number of CSI reports with CSI-part2 in a PUCCH in UCI multiplexing procedure for HARQ-ACK/SR/CSI.
Suggested TP is contained in [Sharp, R1-1811143, 3.2]

Key issue 12: UCI types for PUCCH repetitions
The current agreement doesn’t consider the number of UCI bits or UCI types for PUCCH repetition. Therefore, assuming that a UE is transmitting with nearly maximum power (hence, the PUCCH repetitions), a same number of repetitions applies for e.g. 3 UCI bits and 11 UCI bits despite a ~5-6 dB required difference in SINR.
It is proposed by Samsung to scale the number of repetitions based on the UCI payload.



Proposal 3-12 (Samsung, R1-1810843, proposal 2): For PUCCH repetitions, the number of UCI bits is ,  is configured relative to 11 UCI bits, and the number of PUCCH repetitions is . 

Key issue 13: Collisions of repeated PUCCH with SRS/PRACH
Proposal 3-13 (Samsung, R1-1810843, proposal 3): If a PUCCH transmission with repetitions overlaps in time with a SRS transmission, the UE does not transmit the SRS. TBD whether UE behavior needs to be defined if PUCCH transmission with repetitions overlaps in time with a PRACH transmission.

Key issue 14: Gaps for long PUCCH
Some companies comment that when the UE determines slots for transmitting long PUCCH on multiple slots, the   slots for the multi-slot long PUCCH transmission should be determined by considering one or two flexible symbols(s) as the DL/UL switching gap. So they propose that:
Proposal 3-14 (WILUS, R1-1811450, proposal 6): Select one of the following alternatives:
· 
Alt-1. When the UE determines slots for transmitting long PUCCH on multiple slots, the  slots for the multi-slot long PUCCH transmission should be determined considering one or two flexible symbols(s) as the DL/UL switching gap.
· Alt-2. A UE does not transmit long PUCCH for UCI repetition in a slot having DL symbols if the total number of ‘flexible’ and ‘UL’ symbols in the slot is equal to the number of symbols for the long PUCCH. 
· Alt-3. A UE is not expected that the flexible symbol right after the last DL symbol in a slot is indicated or configured for long PUCCH transmission.
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Proposal 3-14 (WILUS, R1-1811450, proposal 7): Select one of the following options:
· 
Option-1. When the UE determines slots for transmitting long PUCCH on multiple slots, the  slots for the multi-slot long PUCCH transmission should be determined considering at least one or Ngap flexible symbols(s) right after SS/PBCH block, which is expected to receive at the UE, as the DL/UL switching gap.
· Option-2. A UE is not expected that the flexible symbol right after SS/PBCH block in a slot is indicated or configured for long PUCCH transmission.

Key issue 15: Collision between multi-slot PUCCH and single/multi-slot PUSCH
Proposal 3-15 (vivo, R1-1810370, proposal 4): When multi-slot PUCCH repetition overlap with single/multi-slot PUSCH repetition in time, 
· If the PUCCH carrying HARQ-ACK, UE drops 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.
· Otherwise, UE drops PUCCH 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

Key issue 16: Multi-CSI PUCCH resource
Suggested TP is contained in [vivo, R1-1810370, 5.3]
------------------------------------------Start of Text Proposal -------------------------------------------
5.2.5 Priority rules for CSI reports
< Unchanged parts are omitted >
A first CSI report is said to have priority over second CSI report if the associated [image: C:\Users\vivo\Evernote\TEMP\enhtmlclip\Image(4).png]value is lower for the first report than for the second report.
Two CSI reports are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. When a UE is configured to transmit two colliding CSI reports,
if y values are different between the two CSI reports, the following rules apply except for the case when one of the y value is 2 and the other y value is 3 (for CSI reports transmitted on PUSCH, as described in Subclause 5.2.3; for CSI reports transmitted on PUCCH, as described in Subclause 5.2.4): 

-	The CSI report with higher  value shall not be sent by the UE,
otherwise, the two CSI reports are multiplexed or either is dropped based on the priority values, as described in Subclause 9.2.5.2 in 38.213.
If a semi-persistent CSI report to be carried on PUSCH collides with PUSCH data transmission, when the starting symbols between the two channels are aligned, the CSI report shall not be transmitted by the UE.
< Unchanged parts are omitted >
------------------------------------------ End of Text Proposal -------------------------------------------

[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Key issue 17: Multi-slot PUSCH overlaps with single-slot PUCCH
Suggested TP is contained in [vivo, R1-1810370, 6]
------------------------------------------Start of Text Proposal -------------------------------------------
9	UE procedure for reporting control information
< Unchanged parts are omitted >
If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK information over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in Subclause 9.2.5 for multiplexing the HARQ-ACK information, the UE multiplexes the HARQ-ACK information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK information in the PUSCH transmission in a slot from the multiple slots if, in case the PUSCH transmission was absent and the PUSCH was configured transmission, the UE would not transmit a single-slot PUCCH with HARQ-ACK information in the slot. And in case the PUSCH transmission was absent and the PUSCH was scheduled transmission, the UE would transmit a single-slot PUCCH with HARQ-ACK information in the slot.
------------------------------------------ End of Text Proposal -------------------------------------------
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Appendix: Past meeting agreement
Agreements:
· The TP as listed in proposal 3.1 in R1-1807662 is adopted
· Note: the part “m=0, 1, …” is the one replacing the deleted text for m

Agreements:
· On a per PUCCH group basis:
· If a UE is configured with overlapping PUCCH resources for CSI-only reporting in a slot,
· If  a UE is configured with multi-CSI-PUCCH-Config, the UE multiplexes all the CSI reports corresponding to CSI only PUCCH resources (overlapping or not) in the slot on a single multi-CSI-PUCCH resource, following the agreed priority rules for CSI reporting.
· If a UE is not configured with multi-CSI-PUCCH-Config, among all the PUCCH resources for CSI reporting, the UE selects maximum two non-overlapping PUCCH resources for CSI reports with the highest priority.
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2. 
· For CSI-only reporting in a slot, if a UE is configured with more than two non-overlapping CSI reports in a slot, the UE selects the maximum two PUCCH resources with the highest priority CSI repots.
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2.

Agreements:
· For step 1, while there are overlapping PUCCH resources in a slot,
· The UE determines the PUCCH resource (resource A) that overlaps with at least another PUCCH resource with the priority order of earliest followed by largest duration (if applicable)
· In case of multiple candidates for resource A, the UE can pick one (implementation-specific)
· The UE determines a set of PUCCH resources (resource set X) overlapping with PUCCH resource A. 
· The UE determines a PUCCH resource and corresponding UCI for multiplexing the PUCCH resource A and PUCCH resources in set X in one shot.
· The determined PUCCH resource and the corresponding UCI replace resource set X and resource A 
· For step 1, when there is no more overlapping PUCCH resources in the slot, the UE determines “the timeline requirements for overlapping UL channels”. If the requirement is met, the UE proceeds to Step 2. 
· Note: the above is per PUCCH group
· The above agreements is to replace Step 1 in the agreements under 7.1.3.2.3

R1-1807857
Agreements:
· When a PUCCH resource carrying SR and other UCI overlaps with PUSCH, if the UCI on PUCCH is going to be multiplexed on PUSCH, the SR bit(s) is dropped from the UCI before multiplexing on PUSCH.

Agreements:
· When a UE is configured for one PUCCH resource set for UCI transmission including HARQ-ACK, the UE is not expected to be provided with simultanouesARQ-ACK-CSI=TRUE.

Agreements:
· If a HARQ-ACK transmission from a UE using PUCCH format 1 overlaps with SR transmission occasions corresponding to K SR PUCCH configurations each using PUCCH format 1 in a slot, 
· In case of negative SR, the HARQ-ACK is transmitted on the HARQ-ACK resource. In case of positive SR, the HARQ-ACK is transmitted on the SR resource corresponding to the positive SR.

Agreements:
· If a HARQ-ACK transmission from a UE using PUCCH format 0 overlaps with SR transmission occasions corresponding to K SR PUCCH configurations, in a slot, 
If any SR is positive, indicate positive SR. Else indicate negative SR

Agreements:
· To add OACK & OSR in determining the number of CRC bits as part of Section 9.2.5.2 of 38.213

Agreements:
· When single slot PUCCH overlaps with multi-slot PUSCH repetition in a slot, if the timeline requirement is met for the overlapped slot, multiplexing UCI on PUSCH in the overlapped slot; otherwise, it is considered as an error case for the overlapped slot

Agreements:
· 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

R1-1807899
Agreements:
· In 6.3.2.4.1 of TS38.211,
· No intra-slot frequency hopping is replaced as higher layer parameter PUCCH-frequency-hopping = “disabled”.
· Intra-slot frequency hopping is replaced as higher layer parameter PUCCH-frequency-hopping = “enabled”.
· Add the following:
· The channel over which a symbol on the antenna port used for UL transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols correspond to the same frequency hop, when frequency hop is enabled, irrespective of whether the frequency hop distance is zero or not.
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