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1. Introduction
In this contribution, we discuss on additional time of CSI delay requirement in a multiplexed PUSCH for 480/960 kHz SCS. This issue was raised at the previous RAN1 meeting, but no agreement was reached. We raise the issue again and provide our views on possible solutions, including one option added during the previous discussion.

2. Discussion
· Missing part to be addressed
In 38.213 section 9.2.5, it is described that when UE transmits a group of UL channels (i.e., overlapping PUCCHs and PUSCHs) in a slot and there is an aperiodic CSI report multiplexed in a PUSCH which is in the group, the minimum required time between PDCCH and the earliest symbol of the group is defined as . In addition, in the same section, the minimum required time between CSI-RS and the earliest symbol of the group is defined as  . In both equations,  is defined as  for ,  for , and  for . For convenience, corresponding specifications are excerpted below.
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< Irrelevant parts omitted >
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 clauses 9.2.5.1, 9.2.5.2 and 9.2.5.3, the UE is configured to multiplex different UCI types or UCI of different priority indexes 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 or UCI of different priority indexes 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  of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
< Irrelevant parts omitted >
-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH, or providing a DCI format , with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for ,  for , and  for .  is defined in [6, TS 38.214] and it is applied only if  of Table 5.4-1 in [6, TS 38.214] is applied to the determination of .
-	, , , , , and  are defined in [6, TS 38.214] and  and  are defined in [4, TS 38.211]. 
< Irrelevant parts omitted >
If there is one or more aperiodic CSI reports multiplexed on a PUSCH in the group of overlapping PUCCHs and PUSCHs and if symbol  is before symbol  that is a next uplink symbol with CP starting after  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  
the UE is not required to update the CSI report for the triggered CSI report .  is defined in [6, TS 38.214] and  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  for ,  for  and  for . 
< Irrelevant parts omitted >


However, as shown in the spec above,  for 480/960 kHz SCS are not defined. In order for the same UE behavior/procedure to be supported for 480/960 kHz SCS,  should be defined for those SCSs as well. 
Proposal #1: For 480/960 kHz SCS, the value of  in  and  should be defined

· Possible options
The first option is to define  for 480/960 kHz as the scaled value to  for 120 kHz. In RAN1 discussion for FR2-2, most timelines parameters for 480/960kHz have been determined to correspond to the same absolute time as 120 kHz. For example, the CSI computation delay requirement for 480/960 kHz SCS (i.e., Z and Z’ in Table 5.4-2 in 38.214) was determined to be 4 or 8 times the value corresponding to 120 kHz as shown in the table below. 
Table 5.4-2: CSI computation delay requirement 2
	

	Z1 [symbols]
	Z2 [symbols]
	Z3 [symbols]

	
	Z1
	Z'1
	Z2
	Z'2
	Z3
	Z'3

	0
	22
	16
	40
	37
	22
	X0

	1
	33
	30
	72
	69
	33
	X1

	2
	44
	42
	141
	140
	min(44,X2+ KB1)
	X2

	3
	97
	85
	152
	140
	min(97, X3+ KB2)
	X3

	5
	388
	340
	608
	560
	min(388, X5+ KB3) 
	X5 

	6
	776
	680
	1216
	1120
	min(776, X6+ KB4) 
	X6 


In a similar way,  for 480/960 kHz can also be determined to be 16 and 32. The corresponding TP for this option is TP#1 in Appendix.
As a second option, we can consider to define  for 480/960 kHz as the small value (e.g., 0). One could believe that Z, Z' for 480/960 kHz have already been defined as sufficiently large values and the timeline impact would be marginal. This option can have advantages in terms of resource efficiency and latency by minimizing the additional time caused by . The corresponding TP for this option is TP#2 in Appendix.
The last option is to define the value of  for 480/960 kHz to be the same as the value for 120 kHz. This option also has the advantage of keeping the additional time caused by  small and the relevant spec impact could be minimized as well. The corresponding TP for this option is TP#3 in Appendix.

Among the three options above, we slightly prefer the first option as it matches how the other timeline parameters for 480/960 kHz were determined. However, we believe none of the three options cause any technical problems and the impact from  for 480/960 kHz will not be significant no matter which option is selected. We propose that the value of  be defined in one of those three options.
Proposal #2: Define  in  and  as one of the following three alternatives
· Alt-1: =16 for 480 kHz and =32 for 960 kHz
· Alt-2: =0 for both 480 kHz and 960 kHz
· Alt-3: =4 for both 480 kHz and 960 kHz

3. Conclusions
In this contribution, we discussed on one missing part of CSI related timeline aspects for 480/960 kHz SCS, and the followings are proposed
Proposal #1: For 480/960 kHz SCS, the value of  in  and  should be defined
Proposal #2: Define  in  and  as one of the following three alternatives
· Alt-1: =16 for 480 kHz and =32 for 960 kHz
· Alt-2: =0 for both 480 kHz and 960 kHz
· Alt-3: =4 for both 480 kHz and 960 kHz

Appendix
TP#1 (for Alt-1)
	9.2.5	UE procedure for reporting multiple UCI types
< Irrelevant parts omitted >
-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH, or providing a DCI format , with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for ,  for , and  for ,  for  and  for .  is defined in [6, TS 38.214] and it is applied only if  of Table 5.4-1 in [6, TS 38.214] is applied to the determination of .
-	, , , , , and  are defined in [6, TS 38.214] and  and  are defined in [4, TS 38.211]. 
< Irrelevant parts omitted >
If there is one or more aperiodic CSI reports multiplexed on a PUSCH in the group of overlapping PUCCHs and PUSCHs and if symbol  is before symbol  that is a next uplink symbol with CP starting after  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  
the UE is not required to update the CSI report for the triggered CSI report .  is defined in [6, TS 38.214] and  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  for ,  for  and  for ,  for  and  for . 
< Irrelevant parts omitted >


TP#2 (for Alt-2)
	9.2.5	UE procedure for reporting multiple UCI types
< Irrelevant parts omitted >
-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH, or providing a DCI format , with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for ,  for , and  for , and  otherwise.  is defined in [6, TS 38.214] and it is applied only if  of Table 5.4-1 in [6, TS 38.214] is applied to the determination of .
-	, , , , , and  are defined in [6, TS 38.214] and  and  are defined in [4, TS 38.211]. 
< Irrelevant parts omitted >
If there is one or more aperiodic CSI reports multiplexed on a PUSCH in the group of overlapping PUCCHs and PUSCHs and if symbol  is before symbol  that is a next uplink symbol with CP starting after  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  
the UE is not required to update the CSI report for the triggered CSI report .  is defined in [6, TS 38.214] and  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  for ,  for  and  for , and  otherwise. 
< Irrelevant parts omitted >



TP#3 (for Alt-3)
	9.2.5	UE procedure for reporting multiple UCI types
< Irrelevant parts omitted >
-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH, or providing a DCI format , with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for ,  for , and  for .  is defined in [6, TS 38.214] and it is applied only if  of Table 5.4-1 in [6, TS 38.214] is applied to the determination of .
-	, , , , , and  are defined in [6, TS 38.214] and  and  are defined in [4, TS 38.211]. 
< Irrelevant parts omitted >
If there is one or more aperiodic CSI reports multiplexed on a PUSCH in the group of overlapping PUCCHs and PUSCHs and if symbol  is before symbol  that is a next uplink symbol with CP starting after  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  
the UE is not required to update the CSI report for the triggered CSI report .  is defined in [6, TS 38.214] and  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  for ,  for  and  for . 
< Irrelevant parts omitted >
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