3GPP TSG RAN WG1 #115		                            R1-2311310
Chicago, USA, November 13th – 17th, 2023

Source:	CATT
Title:	 Discussion on issues of  CSI related timeline for 480/960 kHz
[bookmark: Source]Agenda Item:	7.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
 In this contribution, we discuss the remaining issue from previous meeting regarding CSI related timeline for 480/960 kHz.
Discussions
In RAN1#114bis meeting, the undefined value d for the equation for   and  s is discussed. Basically, in 38.213 section 9.2.5, the specification define that when UE transmits a group of UL channels, such as overlapping PUCCHs and PUSCHs, in a slot and there is  aperiodic CSI report multiplexed in a PUSCH inside the group, the minimum required time between PDCCH and the earliest symbol of the group is ,and its value is  . In addition, the minimum required time between CSI-RS and the earliest symbol of the group is defined as  . In both equations, the value of d is given for  ,2 and 3 .
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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 above,  for 480/960 kHz SCS is not defined. Therefore, the specification is not complete. 
During RAN1#114bis meeting, there alternatives have been proposed. The first one is to define the value of d for 480/960 kHz as the scaled value to the value for 120 kHz. The second alternative is based on the consideration that both Z and Z' have already been defined sufficiently large so  further introduction of d>0 for 480/960 kHz would be unnecessary since the impact is marginal.  The third alternative is based on the preference not to introduce a new value only for 480/960kHz SCS and to reuse the legacy value d=4 without scaling.

· Alt-1: =16 for 480 kHz and =32 for 960 kHz
· Alt-2: =0 for both 480 kHz and 960 kHz
· Alt-3: d=2 for μ=0,1, d=3 for μ=2, and d=4 for μ≥3.
[bookmark: _GoBack]First of all, the impact of these alternatives to implementation is small as the timing difference they introduced. In fact, for 480/960 kHz SCS, there will not be any meaning impact even without the utilization of d , considering that CSI computation delay requirement for 480/960 kHz SCS (i.e., Z and Z’ in Table 5.4-2 in 38.214) was determined according to the table 1 and the fact that the proposed value of d is not on same scale with the value of Z and Z’ anyway. Therefore, the most efficient way to resolve this issue is to clarify that d is not defined for 480kHz/960kHz. 

Table 1: 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 





Proposal 1:     It is clarified that d is not defined for 480kHz/960kHz.
[bookmark: _Ref36559580]Conclusion
In this contribution, we discuss the remaining issue from last meeting regarding CSI related timeline for 480/960 kHz. We have the following proposal:
 Proposal 1:     It is clarified that d is not defined for 480kHz/960kHz.
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