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	Reason for change:
	In RAN1 #94 it was agreed to specify the multiplexing of SPS HARQ-ACK/SR (Resource A in the pseudo code) overlapping with two time multiplexed CSI PUCCHs (resource X in the pseudo code) as follows
Agreements:

· When a UE is not configured with multi-CSI-PUCCH report, 

· When SR occasion and/or DL SPS HARQ-ACK and two non-overlapping CSI PUCCH resources 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

· DL SPS HARQ-ACK/SR is multiplexed on the CSI PUCCH resource with higher priority, and CSI on the CSI PUCCH resource with lower priority is dropped

· In case of presence of DL SPS HARQ-ACK, multiplexing occurs if the corresponding timeline requirement is met, otherwise, it is considered as an error case
In Sec. 9.2.5 of TS 38.213 the final condition for SPS HARQ-ACK/SR multiplexing with two CSI PUCCHs states that the pseudo code would result in the HARQ-ACK information and/or the SR being multiplexed on two PUCCH transmissions with CSI reports. This is not correct as the pseudo code would result in HARQ-ACK/SR multiplexed with the two CSI reports on a single PUCCH.
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	Impact analysis:
The impact of this CR is isolated to the scenario where a PUCCH resource for HARQ-ACK on PUCCH corresponding to a SPS PDSCH or a positive SR overlaps with two PUCCH resources conveying CSI. 

It is RAN1 understanding that this CR has no impact to current UE and network implementation. 


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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 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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 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 
[image: image11.wmf]m

 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 or a PUSCH that is in response to a DCI format detection 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. 

If 

-
a UE is not provided multi-CSI-PUCCH-ResourceList, and

-
a resource for a PUCCH transmission with HARQ-ACK information in response to SPS PDSCH reception and/or a resource for a PUCCH associated with a SR occasion overlap in time with two resources for respective PUCCH transmissions with two CSI reports, and

-
there is no resource for a PUCCH transmission with HARQ-ACK information in response to a DCI format detection that overlaps in time with any of the previous resources, and

-
the following pseudo code results to the UE attempting to determine a single PUCCH resource from the HARQ-ACK and/or the SR resource and the two PUCCH resources with CSI reports
the UE 

-
multiplexes the HARQ-ACK information and/or the SR in the resource for the PUCCH transmission with the CSI report having the higher priority, and 

-
does not transmit the PUCCH with the CSI report having the lower priority 

Set 
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 to the set of resources for transmission of corresponding PUCCHs in a single slot without repetitions where

-
a resource with earlier first symbol is placed before a resource with later first symbol

-
for two resources with same first symbol, the resource with longer duration is placed before the resource with shorter duration
-
for two resources with same first symbol and same duration, the placement is arbitrary

-
the above three steps for the set 
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 are according to a subsequent pseudo-code for a function 
[image: image46.wmf](

)

Q

order


-
a resource for negative SR transmission that does not overlap with a resource for HARQ-ACK or CSI transmission is excluded from set 
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-
if the UE is not provided 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 
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 if they overlap with any resource from the resources for transmission of HARQ-ACK information

-
if the UE is not provided 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 
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-
resources that include PUCCH format 2 for transmission of CSI reports are excluded from the set 
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 if they overlap with any resource from the resources for transmission of HARQ-ACK information
Set 
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 - index of first resource in set 
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Set 
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while 
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determine a single resource for multiplexing UCI associated with resources 
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 as described in Subclauses 9.2.5.1 and 9.2.5.2 

set the index of the single resource to [image: image68.wmf]j
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 % start from the beginning after reordering unmerged resources at next step
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 % function that re-orders resources in current set 
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end while
The function 
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For each PUCCH resource in the set 
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 that satisfies the aforementioned timing conditions, when applicable,
-
the UE transmits a PUCCH using the PUCCH resource if the PUCCH resource does not overlap in time with a PUSCH transmission after multiplexing UCI following the procedures described in Subclauses 9.2.5.1 and 9.2.5.2
-
the UE multiplexes HARQ-ACK information and/or CSI reports in a PUSCH if the PUCCH resource overlaps in time with a PUSCH transmission, as described in Subclause 9.3, and does not transmit SR. In case the PUCCH resource overlaps in time with multiple PUSCH transmissions, the PUSCH for multiplexing HARQ-ACK information and/or CSI is selected as described in Subclause 9. If the PUSCH transmission by the UE is not in response to a DCI format detection and the UE multiplexes only CSI reports, the timing conditions are not applicable

-
the UE does not expect the resource to overlap with a second resource of a PUCCH transmission over multiple slots if the resource is obtained from a group of resources that do not overlap with the second resource. 
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. 
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