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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
CATT updated the CR in R1-1907807. 
[bookmark: _Hlk5825166]R1-1906298	Correction on timeline definition for uplink physical channel overlapping	CATT


[bookmark: _Hlk8765668][bookmark: _Hlk8765685]Option 1: For each PUCCH/PUSCH involved in UCI multiplexing , calculate  ,  values based on actually SCS and PDSCH/PUSCH processing capability of corresponding CC. For timeline check for UCI multiplexing, use the maximum of  or , or , or  among all PUCCH/PUSCH involved in UCI multiplexing. 
· 

Set  and  to zeros when calculating  with DL grants involved in UCI multiplexing timeline check

[bookmark: _Hlk8829833]Option 1 procedure to determine  
· Set Counter = 1
· Sweep over the PDSCHs with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs/PUSCHs 
· Determine the UE PDSCH processing capability for that PDSCH
· 
Select following 38.214 for that PDSCH 
· Sweep over the numerologies used for the PDCCH scheduling the PDSCH, the PDSCH, the corresponding HARQ-ACK transmission, and all PUSCHs in the group of overlapping PUCCHs/PUSCHs, for each numerology,
· Select  based on the determined numerology and UE processing capability
· Calculate 
· 
· Set 

Option 1 procedure to determine  
· Set Counter = 1
· Sweep over the PDSCHs with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs/PUSCHs, 
· Determine the UE PDSCH processing capability for that PDSCH
· 

Select and to zeros
· Sweep over the numerologies used for the PDCCH scheduling the PDSCH, and all the channels in the group of overlapping PUCCHs/PUSCHs, for each numerology,
· Select  based on the determined numerology and UE processing capability
· Calculate 
· 
· Sweep over each of the PUSCHs which is in the group of overlapping PUCCHs/PUSCHs
· Determine the UE PUSCH processing capability for that PUSCH
· 

Select and  following 38.214 for that PDSCH
· Sweep over the numerologies used for the PDCCH scheduling the PUSCH, and all the PUSCHs in the group of overlapping PUCCHs/PUSCHs, for each numerology,
· Select  based on the determined numerology and UE processing capability
· Calculate 
· 
· Set 

Option 1 procedure to determine  
· Set Counter = 1
· Sweep over the PDCCH providing the SPS PDSCH release with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs/PUSCHs 
· Determine the UE processing capability for that SPS PDSCH release
· Sweep over the numerologies used for the PDCCH providing the SPS PDSCH release, the corresponding HARQ-ACK transmission, and all PUSCHs in the group of overlapping PUCCHs/PUSCHs, for each numerology,
· Select  based on the determined numerology and UE processing capability
· Calculate 
· 
· Set 







Option 2: N1, N2, Z values are chosen based on smallest SCS among all PDCCH/PDSCH/PUCCH/PUSCH involved in UCI multiplexing (already captured in current spec).  If different PDSCH/PUSCH processing capabilities are used, select N1, N2 values corresponding CAP1 unless all PDCCH/PDSCH/PUCCH/PUSCH channels involved in UCI multiplexing timeline check are associated with CAP2.   is selected based on max {} cross all PDSCHs whose corresponding HARQ-ACK is involved in UCI multiplexing.  is selected based on max {} among all PUSCHs involved in UCI multiplexing.  is selected based on max {} among all PUSCHs involved in UCI multiplexing.
[bookmark: _Hlk8830173]Option 2 procedure to determine  
· Determines u which is corresponding to the smallest SCS among all PDCCH/PDSCH/PUCCH/PUSCH involved in UCI multiplexing (this step is already captured in current spec)
· If all PDCCH/PDSCH/PUCCH/PUSCH involved in UCI multiplexing are associated with UE processing capability 2. 
· Select N1 based on the determined u and UE processing capability 2
· Otherwise
· Select N1 based on the determined u and UE processing capability 1
· 

 is selected based on max {…} among all PDSCHs whose corresponding HARQ-ACK transmissions are involved in UCI multiplexing.
· Calculate 

Option 2 procedure to determine  
· Determines u which is corresponding to the smallest SCS among all PDCCH/PDSCH/PUCCH/PUSCH involved in UCI multiplexing (this step is already captured in current spec)
· If all PDCCH/PDSCH/PUCCH/PUSCH involved in UCI multiplexing are associated with UE processing capability 2. 
· Select N2 based on the determined u and UE processing capability 2
· Otherwise
· Select N2 based on the determined u and UE processing capability 1
· 

 is selected based on max {…} among all PUSCHs involved in UCI multiplexing. 
· 

 is selected based on max {} among all PUSCHs involved in UCI multiplexing.
· Calculate 

Option 2 procedure to determine   
· Determines u which is corresponding to the smallest SCS among all PDCCH/PDSCH/PUCCH/PUSCH involved in UCI multiplexing (this step is already captured in current spec)
· If all PDCCH/PDSCH/PUCCH/PUSCH involved in UCI multiplexing are associated with UE processing capability 2. 
· Select N based on the determined u and UE processing capability 2
· Otherwise
· Select N based on the determined u and UE processing capability 1
· Calculate 







Option 2a: N1, N2, Z values are chosen based on smallest SCS among all PDCCH/PDSCH/PUCCH/PUSCH involved in UCI multiplexing (already captured in current spec).   If different PDSCH/PUSCH processing capabilities are used, select N1 value corresponding to CAP1 unless all DL channels involved in multiplexing is associated with CAP2.  If different capabilities are used, select N2 value corresponding CAP1 unless all UL channels involved in multiplexing is associated with CAP2.   is selected based on max {} among all PDSCHs whose corresponding HARQ-ACK is involved in UCI multiplexing. is selected based on max {} among all PUSCHs involved in UCI multiplexing.  is selected based on max {} among all PUSCHs involved in UCI multiplexing. 
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. 
Conclusion:
For the issue raised in the draft CR R1-1906302, the intended UE behavior per specification is commonly understood as follows:
· 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 as long as it overlaps with Z
· Second priority: earliest PUSCH slot(s) based on the start of the 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 PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH
· Fourth priority: PUSCHs on CC serving cell with smaller CC serving cell index > PUSCHs on CC serving cell with larger CC serving cell index
· Fifth priority: Earlier PUSCH transmission > later PUSCH transmission 
Note: The clarification applies to both cases with the same (except the second priority part) and different numerologies among PUCCH and PUSCHs.
Proposals:
· The following is to be included in the 38.213 alignment CR (Section 9)
· A UE does not expect that a PUCCH resource, which results from multiplexing of overlapped PUCCH transmissions if applicable, overlaps with more than one PUSCHs each with aperiodic CSI reports. 

PRACH overlap with PUCCH/PUSCH/SRS
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. 
Offline proposal: for PRACH overlapping with PUCCH/PUSCH/SRS in the same slot or the definition of gap of N symbols between PRACH and PUCCH/PUSCH/SRS, down selection from the following two options to resolve the issue with different numerologies among PUCCH/PUSCH/SRS, 
Option 1: u is referenced to a slot with smallest numerology among PUSCH/PUCCH/SRS, with the following TP adopted for Subclause 8.1 in 38.213








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 for  or ,  for  or , and  is the smallest SCS configuration of the PUSCH/PUCCH/SRS transmissions for the active UL BWP.

Supporting companies: QC, HW (first preference)


Option 2: u is referenced to a slot with numerology of PUSCH/PUCCH/SRS respectively, with the following TP adopted for Subclause 8.1 in 38.213








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 for  or ,  for  or , and  is the SCS configuration of the respective PUSCH/PUCCH/SRS transmission for the active UL BWP.

Supporting companies: ZTE, Nokia, FUJISU, Samsung, HW (second preference)

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

Offline Proposal: Reject CR R1-1906123 and adopt CR1 included in feature lead summary R1-1907753.
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