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	Reason for change:
	1. When there are multiple overlapping PUCCHs or overlapping PUCCH and PUSCH, UE expects the timeline when applicable is satisfied for the overlapping channels regardless whether there is corresponding DCI for the PUCCH and/or PUSCH or not. However, the description in current specification only captures the cases that at least one of the PUCCH/PUSCH is in response to a DCI format detection but does not capture the case for overlapping between PUCCH with HARQ-ACK for SPS PDSCH and PUSCH without UL grant (including configured grant PUSCH and PUSCH with SP-CSI).
2. Current description of the expectant timeline check result includes a combination of one PUSCH with a DCI overlapping with another PUSCH, which does not need the timeline check at all. 

	
	

	Summary of change:
	Revise the description of the expectant timeline check results of a UE, to cover the timeline check result for overlapping between PUCCH with HARQ-ACK for SPS PDSCH and PUSCH without UL grant case, and to remove the timeline check result for multiple overlapping PUSCHs. 

	
	

	Consequences if not approved:
	Missing UE behaviour for the expectant timeline check result for overlapping between PUCCH with HARQ-ACK for SPS PDSCH and PUSCH without UL grant, and unecessary scheduling restriction for multiple overlapping PUSCHs to satisfy the timeline.
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	Other comments:
	Isolated Impact Analysis: 
1. This CR adds one missing expectant timeline check result for overlapping between PUCCH with HARQ-ACK for SPS PDSCH and PUSCH without UL grant. If network is not implementedaccording to the CR (the timeline in this case may not be satisfied), but UE is implemented according to this CR, UE would check the timeline and consider this as an error case.  There will be different understandings between gNB and UE for the final UL transmission. If network is implemented according to the CR (the timeline in this case is always satisfied) but UE is not implemented according to the CR, there is no implementation impact. 
2. This CR removes an unecessary scheduling restriction for multiple overlapping PUSCHs to satisfy the timeline. If the network is implemented according to the CR and UE is not, or UE is implemented according to this CR but network is not, there will be different understandings between gNB and UE on the final PUSCH transmissions. But it is common understanding that timeline check is not needed for multiple PUSCHs so it is expected that there will be no implementation impact.
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9.2.5
UE procedure for reporting multiple UCI types
This Subclause is applicable to the case that a UE has overlapping resources for PUCCH transmissions or for PUCCH and PUSCH transmissions and each PUCCH transmission is over a single slot without repetition. Any 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 CSI reports

-
if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]
-
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 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. 

A UE multiplexes HARQ-ACK information, with or without SR, and CSI resport(s) in a same PUCCH if the UE is provided simultaneousHARQ-ACK-CSI; otherwise, the UE drops the CSI report(s) and includes only HARQ-ACK information, with or without SR, in the PUCCH. If the UE would transmit multiple PUCCHs in a slot that include HARQ-ACK information and CSI report(s), the UE expects to be provided a same configuration for simultaneousHARQ-ACK-CSI each of PUCCH formats 2, 3, and 4. 
If a UE would multiplex CSI reports that include Part 2 CSI reports in a PUCCH resource, the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each of the CSI reports indicates rank 1. 
If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in Subclauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types if the following conditions are met.  If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol 
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 of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
-
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 is not before a symbol with CP starting after 
[image: image3.wmf](

)

(

)

C

T

d

N

T

×

×

×

+

×

+

+

=

-

m

k

2

144

2048

1

1

,

1

1

mux

proc,1

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

-
any PDCCH scheduling a PDSCH or SPS PDSCH release with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where 
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 corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs and the smallest SCS of the overlapping PUCCHs and PUSCHs, and 
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 if there is no overlapping PUSCH
-
if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs, 
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 is not before a symbol with CP starting after 
[image: image14.wmf](

)

(

)

(

)

2

,

2

mux

CSI

proc,

,

2

144

2048

max

d

T

d

Z

T

C

×

×

×

+

×

+

=

-

m

k

 after a last symbol of 

-
a PDCCH with the DCI format scheduling the PUSCH, and
-
any PDCCH scheduling a PDSCH or SPS PDSCH release with corresponding HARQ-ACK information in an overlapping PUCCH in the slot

where 
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 corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUCCHs and PUSCHs, and the smallest SCS configuration of aperiodic CSI-RS associated with the DCI format scheduling the PUSCH, and 
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 are defined in [6, TS 38.214], and 
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 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 
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 of the earliest PUCCH or PUSCH satisfies the first of the previous timeline conditions with the exception that components associated to a SCS configuration for a PDCCH scheduling a PDSCH or a PUSCH are absent from the timeline conditions. 

A UE does not expect a PUCCH  to overlap with any other PUCCH or PUSCH that does not satisfy the above timing conditions.
If there is one or more aperiodic CSI reports multiplexed on PUSCHs in the group of overlapping PUCCHs and PUSCHs and if symbol 
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 is before symbol 
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 that is a next uplink symbol with CP starting after 
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 after the end of the last symbol of 
-
the last symbol of aperiodic CSI-RS resource for channel measurements, and 
-
the last symbol of aperiodic CSI-IM used for interference measurements, and 
-
the last symbol of aperiodic NZP CSI-RS for interference measurements, when aperiodic CSI-RS is used for channel measurement for triggered CSI report 
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the UE is not required to update the CSI report for the triggered CSI report 
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is defined in [6, TS 38.214] and 
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 corresponds to the smallest SCS configuration among the SCS configurations of the PDCCHs scheduling the PUSCHs, the smallest SCS configuration of aperiodic CSI-RSs associated with DCI formats provided by the PDCCHs triggering the aperiodic CSI reports, and the smallest SCS configuration of the overlapping PUCCHs and PUSCHs and 
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. 
If a UE would transmit multiple PUCCHs in a slot that include HARQ-ACK information, SR, and CSI reports and any PUCCH with HARQ-ACK information in the slot satisfies the above timing conditions and does not overlap with any other PUCCH or PUSCH in the slot that does not satisfy the above timing conditions, the UE multiplexes HARQ-ACK information, SR, and CSI reports and determines corresponding PUCCH(s) for transmission in the slot according to the following pseudo-code. If the multiple PUCCHs do not include HARQ-ACK information and do not overlap with any PUSCH transmission by the UE in response to a DCI format detection by the UE, the timing conditions do not apply. 
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