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[bookmark: _Ref465963108]Introduction
In this contribution, a summary of CRs on UCI multiplexing on PUSCH is provided in Section 2. 
[bookmark: _Ref471731770][bookmark: _Ref462669569][bookmark: _Ref1634468]Summary of CRs
There are in total 6 CRs submitted to 7.1.3 which related to UCI multiplexing on PUSCH. 5 CRs are addressing scenarios with different numerologies between different UL channels. One CR proposes to fix a typo in 38.213. The 6 CRs are categorized in below sections.  
Timeline check for multiplexing PUCCH on PUSCH with different numerologies
Two CRs both from CATT are submitted regarding the timeline check for multiplexing UCI on PUSCH with different numerologies used for PUCCH/PUSCHs. These two CRs are related but still addressing different aspects on timeline check.
R1-1906297	Correction on timeline check for uplink physical channel overlapping	CATT
Recommendation: The CR is not needed.
Reason: Current spec is clear. Timeline check is needed if at least one channel in the group of overlapping PUCCHs/PUSCHs is in response to a DCI. While timeline check is not needed if none of the channel in the group of overlapping PUCCHs/PUSCHs is in response to a DCI. If adopting this CR, UE needs to check timeline even if none of the channel in the group of overlapping channels is in response to a DCI. This is an unnecessary NBC change which is against previous agreements: 

Agreements in RAN1 94:
· When PUSCH without corresponding DCI overlaps with configured PUCCH resource(s) for CSI and/or SR in a slot,
· The timeline requirement for UCI multiplexing is not applicable
· The pseudo-code in 9.2.5 of TS38.213 is applicable to resolve overlapping among PUCCH resources (if any)
· After resolving overlapping among PUCCH resources (if any), the PUCCH UCI is multiplexed on the PUSCH without corresponding DCI if overlapping occurs.
· Note: this does not apply to PUSCH as part of the activation 

R1-1906298	Correction on timeline definition for uplink physical channel overlapping	CATT
[bookmark: _Hlk5825166]Recommendation: Further discuss and conclude in RAN1 97 (this meeting).
Reason: The spirit of the CR seems reasonable. But there are quite a few things need to be discussed before accept the CR, in case of UCI multiplexing on PUSCH with different numerologies/capabilities among PDSCHs/PUCCHs/PUSCHs. 
· 
The selection of is already clearly specified in subclause 9.2.5 in 38.213. 
· 
Based on selected , one can refer to subclause 5.3, 5.4, and 6.4 in 38.214 to find corresponding N1, N2, and Z values. The ambiguity in selection N1, N2, and Z only exists when the PDSCHs/PUCCHs/PUSCHs involved in UCI multiplexing are with different UE capability (i.e., capability 1 vs capability 2)  
· Need further discuss if the follow is agreeable: 
· in case of UCI multiplexing on PUSCH with different numerologies/capabilities among PDSCHs/PUCCHs/PUSCHs.
· 

is selected as the maximum  among all involved corresponding PDSCHs
· 

is selected as the maximum among all involved corresponding PUSCHs 
· 

 is selected as the maximum  among all involved corresponding PUSCHs 
PUSCH selection for multiplexing PUCCH on PUSCH with different numerologies
There was a post RAN1 96bis email discussion on the topic of which PUSCH to be selected to multiplex UCI in case PUCCH overlap with multiple PUSCHs where the numerologies are different among PUCCH and PUSCHs.  
Email discussion to decide potential solution to the issues identified in CR R1-1904538 – until 04/19, Yi (Qualcomm)
Unfortunately, during this email discussion no consensus was reached, and it was concluded that this issue will be reconsidered in RAN1#97. 
Two CRs/contributions are submitted to this meeting to discuss this issue, as listed below. As these two CR/contribution are address the same issue, they should be discussed and treat together. 
R1-1906302	Correction on PUSCH selection for overlapping of PUCCH and PUSCH	CATT
R1-1907441	Multiplexing of overlapping PUCCH and PUSCH with different numerologies		Nokia
Recommendation: The CR is not needed. No Spec update is needed. 
Reason: Current spec already defined UE behavior in this scenario. If some companies think spec is not clear enough, a clarification can be captured in chairman’s notes. 
Proposal: CR R1-1906302 is not needed. The following is captured in Chairman’s notes, with no spec update needed.
· For UCI multiplexing, within a PUCCH group, on PUSCH, the following two steps are performed with step 1 first, then followed by step 2:
· Step 1: UCI in overlapped PUCCH transmissions is multiplexed into one PUCCH resource (resource Z) on PCC. This step is done per PUCCH slot. 
· Step 2: UCI, that doesn’t include SR, in Z is multiplexed into one PUSCH, if Z overlaps with at least one PUSCH, following the priorities (sequentially from high to low) as listed below.
· First priority: PUSCH with A-CSI 
· Second priority: earliest PUSCH slot(s)
· If there are still multiple PUSCHs overlap with Z in the earliest PUSCH slot(s), follow the following priorities (sequentially from high to low)
· Third priority: Dynamic grant PUSCHs > configured grant PUSCHs
· Fourth priority: PUSCHs on CC with smaller CC index > PUSCHs on CC with larger CC index
· Fifth priority: Earlier PUSCH transmission > later PUSCH transmission 
PRACH overlap with PUCCH
One CR is submitted to address the ambiguity of slot definition in the scenario PRACH and PUCCH/PUSCH/SRS overlapping or back-to-back transition with different numerologies used between PRACH and PUCCH/PUSCH/SRS.  
R1-1907502	Correction on simultaneous PRACH and other UL transmissions		Huawei, HiSilicon
Recommendation: Further discuss and conclude in RAN1 97 (this meeting). 
Reason: The spirit of the CR seems reasonable. But how to deal with different numerologies among PUCCH/PUSCH/SRS needs further discussion. 
Suggested starting point for discussion: Considering the following two options to resolve the issue with different numerologies among PUCCH/PUSCH/SRS, 
Option 1: slot is reference to a slot with smallest numerology among PUSCH/PUCCH/SRS









For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where a slot is with reference to , and  for  or ,  for  or , and  is the smallest SCS configuration for PUSCH/PUCCH/SRS transmissions for the active UL BWP.

Option 2: in intra-band CA, UE is not expected to be configured with different numerologies among PUSCH/PUCCH/SRS.










For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where a slot is with reference to , and  for  or ,  for  or , and  is the SCS configuration for PUSCH/PUCCH/SRS for the active UL BWP. For carrier aggregation in a same frequency band, a UE is not expected to be configured with different for PUSCH/PUCCH/SRS transmissions. 

CR to fix a typo
There is a CR submitted under 7.1.3 to fix a typo in Section 9.3 in 38.213.  
R1-1906123	Draft TS 38.213 CR on UCI reporting in PUSCH		VIVO
Recommendation: Agree to fix the typo in Table 9.3-2 in subclause 9.3 in 38.213. Further discuss if adopt the CR or the TP in the following proposal.  

Proposal: Further discuss adopt CR R1-1906123 or the following TP for subclause 9.3 in 38.213
9.3   UCI reporting in physical uplink shared channel
< Unchanged parts are omitted >
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.



If DCI format 0_0, or DCI format 0_1 that does not include a beta_offset indicator field, schedules the PUSCH transmission from the UE, the UE applies the , , and  values that are configured by higher layers for the corresponding HARQ-ACK information, Part 1 CSI reports and Part 2 CSI reports.




HARQ-ACK information offsets  are configured to values according to Table 9.3-1. The betaOffsetACK-Index1, betaOffsetACK-Index2, and betaOffsetACK-Index3 respectively provide indexes , , and  for the UE to use if the UE multiplexes up to 2 HARQ-ACK information bits, more than 2 and up to 11 HARQ-ACK information bits, and more than 11 bits in the PUSCH, respectively.






Part 1 CSI report and Part 2 CSI report offsets  and , respectively, are configured to values according to Table 9.3-2. The betaOffsetCSI-Part1-Index1 and betaOffsetCSI-Part2-Index1 respectively provide indexes  and  for the UE to use if the UE multiplexes up to 11 bits for Part 1 CSI reports or Part 2 CSI reports in the PUSCH. The betaOffsetCSI-Part1-Index2 and betaOffsetCSI-Part2-Index2 respectively provide indexes  or  for the UE to use if the UE multiplexes more than 11 bits for Part 1 CSI reports or Part 2 CSI reports in the PUSCH.






If a DCI format 0_1 schedules the PUSCH transmission from the UE and if DCI format 0_1 includes a beta_offset indicator field, as configured by uci-OnPUSCH, the UE is provided by each of {betaOffsetACK-Index1, betaOffsetACK-Index2, betaOffsetACK-Index3} a set of four  indexes, by each of {betaOffsetCSI-Part1-Index1, betaOffsetCSI-Part1-Index2} a set of four  indexes and by each of {betaOffsetCSI-Part2-Index1, betaOffsetCSI-Part2-Index2} a set of four  indexes from Table 9.3-1 and 9.3-2, respectively, for multiplexing HARQ-ACK information, Part 1 CSI reports, and Part 2 CSI reports, respectively, in the PUSCH transmission. The beta_offset indicator field indicates a  value, a  value and a  value from the respective sets of values, with the mapping defined in Table 9.3-3. 

Table 9.3-1: Mapping of beta_offset values for HARQ-ACK information and the index signalled by higher layers
	


 or  or  
	


	0
	1.000

	1
	2.000

	2
	2.500

	3
	3.125

	4
	4.000

	5
	5.000

	6
	6.250

	7
	8.000

	8
	10.000

	9
	12.625

	10
	15.875

	11
	20.000

	12
	31.000

	13
	50.000

	14
	80.000

	15
	126.000

	16
	Reserved

	17
	Reserved

	18
	Reserved

	19
	Reserved

	20
	Reserved

	21
	Reserved

	22
	Reserved

	23
	Reserved

	24
	Reserved

	25
	Reserved

	26
	Reserved

	27
	Reserved

	28
	Reserved

	29
	Reserved

	30
	Reserved

	31
	Reserved



Table 9.3-2: Mapping of beta_offset values for CSI and the index signalled by higher layers
	



 or   or 
	




	0
	1.125

	1
	1.250

	2
	1.375

	3
	1.625

	4
	1.750

	5
	2.000

	6
	2.250

	7
	2.500

	8
	2.875

	9
	3.125

	10
	3.500

	11
	4.000

	12
	5.000

	13
	6.250

	14
	8.000

	15
	10.000

	16
	12.625

	17
	15.875

	18
	20.000

	19
	Reserved

	20
	Reserved

	21
	Reserved

	22
	Reserved

	23
	Reserved

	24
	Reserved

	25
	Reserved

	26
	Reserved

	27
	Reserved

	28
	Reserved

	29
	Reserved

	30
	Reserved

	31
	Reserved



< Unchanged parts are omitted >
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