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	Reason for change:
	1. The values of N1 and d1,1 for 
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 calculation are determined as the following way in 38.214, which means that the values may be different for different PDSCHs. When there are multiple PDSCHs with different N1 and d1,1 values that requires HARQ-ACK in the same PUCCH, it is not clear which value is used to calculate 
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. 
-
N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in subclause 4.41 of [4, TS 38.211]. 

-
If the PDSCH DM-RS position [image: image4.png]


 for the additional DM-RS in Table 7.4.1.1.2-3 in subclause 7.4.1.1.2 of [4, TS 38.211] is [image: image6.png]l,=12



 then N1,0=14 in Table 5.3-1, otherwise N1,0=13.
For the PDSCH mapping type A as given in subclause 7.4.1.1 of [4, TS 38.211]: if the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,1 = 7 - i, otherwise d1,1 = 0
-
For UE processing capability 1: If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211], and

-
if the number of PDSCH symbols allocated is 7, then d1,1 = 0,
-
if the number of PDSCH symbols allocated is 4, then d1,1 = 3

-
if the number of PDSCH symbols allocated is 2, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-
For UE processing capability 2: If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211], 

-
if the number of PDSCH symbols allocated is 7, then d1,1 = 0,

-
if the number of PDSCH symbols allocated is 4, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH,

-
if the number of PDSCH symbols allocated is 2,

-
if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3,

-
otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.

-
For UE processing capability 2 with scheduling limitation when µ = 1, if the scheduled RB allocation exceeds 136 RBs, the UE defaults to capability 1 processing time. The UE may skip decoding a number of PDSCHs with last symbol within 10 symbols before the start of a PDSCH that is scheduled to follow Capability 2, if any of those PDSCHs are scheduled with more than 136 RBs with 30kHz SCS and following Capability 1 processing time. 
2. The values of d2,1 and d2,2 for 
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 and 
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 calculation are determined as the following way in 38.214, which means that the values may be different for different PUSCHs. When there are multiple PUSCHs overlapping with one PUCCH with different d2,1 and d2,2 values (multiple PUSCHs may be in the same or different CCs, may be in the same or different slots), it is not clear which value is used to calculate 
[image: image9.wmf]mux

proc,2

T

 and 
[image: image10.wmf]mux

CSI

proc,

T

.
· If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1 = 0, otherwise d2,1 = 1. 
· If the scheduling DCI triggered a switch of BWP, d2,2 equals to the switching time as defined in [11, TS 38.133], otherwise d2,2=0. 
3. The value of Z for 
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calculation are determined as the following way in 38.214, which means that the values may be different for different A-CSI PUSCHs since the number of updated CSI report(s) carried in different PUSCHs may be different. When the SCS of PUCCH is smaller than that of PUSCH, there may be multiple PUSCHs with A-CSI overlapping with one PUCCH, as shown in the following figure. Since different PUSCHs with A-CSI may have different Z values, it is not clear which Z value is used to calculate  
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, where M is the number of updated CSI report(s) according to Subclause 5.2.1.6, [image: image18.png](Z(m), Z'(m))



 corresponds to the m-th updated CSI report and is defined as
-
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 of the table 5.4-1 if the CSI is triggered without a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied (according to Subclause 5.2.1.6) and the CSI to be transmitted is a single CSI and corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or

-
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 of the table 5.4-2 if the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or

-
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 of the table 5.4-2 if reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP', [image: image26.png]‘where Xu



is according to UE reported capability beamReportTiming  and KBl is according to UE reported capability beamSwitchTiming as defined in [13, TS 38.306], or
-
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 of table 5.4-2 otherwise.

-
µ of table 5.4-1 and table 5.4-2 corresponds to the min (µPDCCH, µCSI-RS, µUL) where the µPDCCH corresponds to the subcarrier spacing of the PDCCH with which the DCI was transmitted and µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS corresponds to the minimum subcarrier spacing of the aperiodic CSI-RS triggered by the DCI
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For issue 2 and 3, for each UL grant, it may has a corresponding 
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value based on the d2,1 and d2,2 values from such grant, and UE can check timeline between each UL grant and S0 with the corresponding 
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value even if the values are different. But the problem is even if each pair of UL grant and S0 satisfies the corresponding timeline, it still cannot avoid the re-preparation of one PUSCH which is deviated from the intention of timeline check. 

Taking the following figure as an example, T2-1 and T2-2 are used for timeline check between UL DCI1 and S0, and between UL DCI2 and S0 respectively, where T2-1 is based on the d2,1 and d2,2 of PUSCH1 and T2-2 is based the d2,1 and d2,2 of PUSCH2. A UE may need to start the preparation of the first PUSCH before UE received the later DCI if T2-1 is larger than T2-2. So UE may start the preparation of the PUSCH1 by assume UCI on such PUSCH, and then when UE received DCI2, it may decide to put UCI on PUSCH2, which means UE needs to re-prepare the PUSCH1. To avoid such issue, DCI2 should also satisfy the T2-1, which means a common and maximum 
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should be used for timeline check between each UL grant and S0.
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Another problem of different T2 values is when 
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is used for timeline check between DL grant and S0, it is not clear which value should be used since there is no corresponding d2,1, d2,2 or Z values. For such case, it is still needed to specify one value for timeline check. For simplicity, the same common and maximum 
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as for UL grant should be used for timeline check between each DL grant and S0.
Since the intention of timeline check is to give a common solution for different combinations of overlapping between PUCCH and PUCCH/PUSCH with different starting symbols, even though for some case, the timeline gives a more stringent scheduling restriction than necessary for some UL channel(s). By keeping such rule, we can use a common 
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 for different PDSCHs as well.

To define a common and maximum 
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, one way is to separately calculate the T values for each PDSCH or PUSCH transmission and find the maximum T value as the final T value, another way is to firstly find the maximum parameters for the calcualtion of T, and directly use the maximum parameters to calcualte a final T value. For simplicity, here we choose the second way to avoid multiple calculation of T.

	
	

	Summary of change:
	Clarify that the maximum values of N1, d1,1 among multiple PDSCHs that require HARQ-ACK in the same PUCCH are used to calculate 
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, and the maximum values of d2,1, d2,2 and Z among multiple PUSCHs overlapping with one PUCCH are used to calculate 
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	Consequences if not approved:
	Unclear UE behaviour for 
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calculation.
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	Other comments:
	Isolated Impact Analysis: 
This CR clarify the calculation of 
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, 
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. If network is not implemented according to the CR but UE is, or if UE is not implemented according to this CR but network is, there will be different understandings between gNB and UE for the timeline defintion, which may result in different timeline check result between gNB and UE. 

For multiple PDSCHs with the same N1 and d1,1 vaules and for multiple PUSCHs with the same d2,1 and d2,2 values, there is no impact on UE and gNB implimentations.


	This CR's revision history:
	


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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 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 
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-
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]. When there are multiple PDSCHs with different 
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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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 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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 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 
[image: image101.wmf]2

=

d

 for 
[image: image102.wmf]1

,

0

=

m

, 
[image: image103.wmf]3

=

d

 for 
[image: image104.wmf]2

=

m

 and 
[image: image105.wmf]4

=

d

 for 
[image: image106.wmf]3

=

m

. 
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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