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Introduction
In this paper we address miscellaneous corrections needed for CSI reporting. Missing functionality needed to support SP-CSI on PUSCH is addressed in a separate contribution [1].
Corrections for 5.2.1.4 Reporting configurations
Remove the parameter NumberCQI / nrofCQIsPerReport
It was agreed that the number of CQIs reported in a CSI report could be set in the CSI Report setting so that the UE can be configured to only report CQI for a single CW, for instance if the gNB only intends to schedule rank 1-4 transmission. This currently only impacts WB CSI reporting on PUCCH, where the number of padding bits in UCI can be reduced if only 1 CQI can be assumed for all rank hypotheses (as CQI for the second CW is contained in CSI Part 2 for CSI reporting on PUSCH and SB CSI reporting on PUCCH, where CSI Part 2 payload depends on RI in CSI Part 1). However, the maximum number of CQIs across all rank hypotheses can be derived directly from the rank restriction. Thus, the RRC parameter nrofCQIsPerReport (NumberCQI in TS38.214) may be removed.
[bookmark: _Toc503560234]Remove the RRC parameter nrofCQIsPerReport contained in CSI-ReportConfig, the maximum number of reported CQIs is inferred from ri-Restriction
For 38.214 Section 5.2.1.4:
>>>>>>>>>>>> Start text proposal 1 >>>>>>>>>>>>
When the UE is configured with the higher layer configured parameter Number-CQI set to ‘1’, a single CQI is reported for one codeword per CSI report. When the UE is configured with the higher layer configured parameter Number-CQI set to ‘2’, one CQI for each codeword is reported per CSI report.
>>>>>>>>>>>> End text proposal 1 >>>>>>>>>>>>
Missing definitions of CSI reporting periodicities and slot offsets
In TS38.331, the following IE defines the reporting periodicities and slot offsets for periodic and semi-persistent CSI reporting:
reportSlotConfig						CHOICE {
				sl5										INTEGER(0..4),
				sl10									INTEGER(0..9),
				sl20									INTEGER(0..19),
				sl40									INTEGER(0..39),
				sl80									INTEGER(0..79),
				sl160									INTEGER(0..159),
				sl320									INTEGER(0..319)
}

However, this parameter is not referred to in 38.214, which merely refers to non-existing parameter ReportPeriodicity also implying that slot offset is not mentioned in 38.214 as well. 
For 38.214 Subclause 5.2.1.4
>>>>>>>>>>>> Start text proposal 2 >>>>>>>>>>>>
For a periodic or semi-persistent CSI reporting, the following periodicityies (measured in slots) and slot offset are configured by the higher layer parameter reportSlotConfigReportPeriodicity: {5, 10, 20, 40, 80, 160, 320}. 
>>>>>>>>>>>> End text proposal 2 >>>>>>>>>>>>
Clarifications on L1-RSRP reporting
Currently, the L1-RSRP values are defined as “the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size”. For clarity, the exact mapping should be defined. 
>>>>>>>>>>>> Start text proposal 3 >>>>>>>>>>>>
When the UE is configured with the higher layer parameter ReportQuantity set to 'CRI/RSRP'



-	if the UE is configured with the higher layer parameter group-based-beam-reporting set to 'OFF', the UE is not required to update measurements for more than 64 [CSI-RS and or SSB] resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different [CRI and SSBRI (SSB Resource Indicator)] for each report setting. If the higher layer parameter nrofReportedRS is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size dBm. If the higher layer parameter nrofReportedRS is configured to be larger than one, the UE shall use largest L1-RSRP and differential L1-RSRP based reporting, where the largest value of L1-RSRP uses a 7-bit value and is encoded as dBm while the differential L1-RSRP uses a 4-bit value. The differential L1-RSRP values are computed with 2 dB step size with a reference to the largest L1-RSRP value which is part of the same L1-RSRP reporting instanceis encoded as .
>>>>>>>>>>>> End text proposal 3 >>>>>>>>>>>>
CSI reporting band definition
Currently the CSI reporting band is defined as follows in 38.332141:
-	the CSI-ReportingBand as a contiguous or non-contiguous subset of subbands in the bandwidth part for which CSI shall be reported. The UE is not expected to be configured with a CSI reporting band which contains subbands where reference signals for channel and interference are not present.


 But the value range is missing in 38.331:
	csi-ReportingBand						BIT STRING (SIZE (ffsValue))



It is also unclear if any combination of subbands can make up the CSI reporting band, or if there are some restrictions. In our view, restriction is not needed and  the Csi reporting band can be defined by a size-N bitmap where N is the number of subbands in the bandwidth part corresponding to the CSI report setting.
[bookmark: _Toc503560235]The CSI reporting band of a CSI report setting is defined by a bitmap with the number of bits equal to the number of subbands in the associated BWP. Any combination of subbands can make up the CSI reporting band.
Clarification on subband CQI reporting
The current formulation in 38.214 does not make it clear that a WB CQI value is reported as well when subband CQI reporting is configured, this can be clarified as follows:
>>>>>>>>>>>> Start text proposal 4 >>>>>>>>>>>>
single CQI or multiple CQI reporting, as configured by the higher layer parameter CQI-FormatIndicator. When single CQI reporting is configured, a single wideband CQI is reported for each codeword for the entire CSI reporting band. When multiple CQI reporting is configured, one differential CQI value for each codeword is reported for each subband in the CSI reporting band in addition to the wideband CQI.
>>>>>>>>>>>> End text proposal 4 >>>>>>>>>>>>
Clarification for AperiodicReportSlotOffset
After email discussion following RAN1#91, the following was agreed regarding PUSCH timing offset for A-CSI reporting:
Agreements:
· PUSCH timing offset for A-CSI reporting is determined as follows:
· When PUSCH is scheduled only for a single A-CSI reporting, the DCI field for PUSCH timing offset is defined from Y in the reporting setting
· When PUSCH is scheduled only for multiple A-CSI reportings, the DCI field for PUSCH timing offset is defined from maximum values among multiple Y in the reporting settings
· E.g. Y  in reporting setting 1 = {1, 2, 3, 6} and Y  in reporting setting 2= {2, 3, 4, 5}, then Y becomes {2, 3, 4, 6}
· Note: Depending on UE capability, CSI relaxation may  be applied.
· FFS: PUSCH timing offset when PUSCH is scheduled for A-CSI reporting and UL data
First, the time-domain resource allocation (TDRA) field in UL DCI indicates not only the slot offset K2, but also the start and length indicator SLIV, implying that a codepoint of the TDRA field indicates a (K2, SLIV) pair. The intention with AperiodicReportSlotOffset is that it should contain a list of PUSCH offset values Y, where each entry in the lists should map to one codepoint a the TDRA field. We now have two options:
· The AperiodicReportSlotOffset IE in CSI report setting also contains a SLIV value so as to mimic the pusch-symbolAllocation IE
· The SLIV is given by pusch-symbolAllocation and the slot offset is given by AperiodicReportSlotOffset
In our view, it is sufficient to re-use the SLIV values given by the pusch-symbolAllocation IE.
[bookmark: _Toc503560236]For aperiodic CSI reporting on PUSCH, the PUSCH symbol start and duration follows the SLIV value in pusch-symbolAllocation
It is yet to be decided what PUSCH slot offset is used when CSI and UL-SCH are both mapped to PUSCH. In our view, the maximum slot offset value associated with the codepoint across both pusch-symbolAllocation and AperiodicReportSlotOffset for all triggered CSI reports can be used.
[bookmark: _Toc503560237]When UL-SCH and CSI is multiplexed on PUSCH, the PUSCH slot offset associated with the indicated codepoint of the time-domain resource allocation field is given by the maximum value among pusch-symbolAllocation and AperiodicReportSlotOffset of all triggered CSI reports
In the following we give a text proposal for how this may be implemented. 
>>>>>>>>>>>> Start text proposal 5 >>>>>>>>>>>>
[bookmark: _Toc501048200]5.2.3	CSI reporting using PUSCH




A UE shall perform aperiodic CSI reporting using PUSCH in slot n+Y on serving cell c upon successful decoding in slot n of an uplink DCI format for serving cell c, where Y is indicated in the decoded uplink DCI. The higher layer parameter AperiodicReportSlotOffset contains the allowed values of Y for a given Reporting Setting. When  reports are scheduled, let  be the ith allowed value for Report Setting j (). Then the ith codepoint of the DCI field corresponds to the allowed value .
[…]
[bookmark: _Toc501048210]6.1.2.1	Resource allocation in time domain
When the UE is scheduled to transmit PUSCH by a DCI, the Time-domain PUSCH resources field of the DCI provides an indication of the slot offset K2, the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH reception. The SLIV and PUSCH reception type is given by the corresponding list entry of the higher layer parameter [pusch-symbolAllocation]. The slot offset K2 is determined as follows
· If the scheduled PUSCH carries UL-SCH but not CSI, K2 is given by the corresponding list entry of the higher layer parameter [pusch-symbolAllocation],
· 



If the scheduled PUSCH carries CSI but not UL-SCH, K2 is determined based on the corresponding list entries , of the higher layer parameter AperiodicReportSlotOffset for the  triggered CSI Reporting Settings. K2 is determined as  .
· 



If the scheduled PUSCH carries both UL-SCH and CSI, K2 is determined based on the corresponding list entries , of the higher layer parameter AperiodicReportSlotOffset for the  triggered CSI Reporting Settings as well as the corresponding list entry Z of the higher layer parameter [pusch-symbolAllocation] . K2 is determined as  .
 When the UE is scheduled to transmit PUSCH by a DCI, the Time-domain PUSCH resources field of the DCI provides a row index of an RRC configured table [pusch-symbolAllocation], where the indexed row defines the slot offset K2, the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH reception.

[bookmark: _Hlk497992508]-	The slot where the UE shall transmit the PUSCH is determined by K2 of the indexed row as  where n is the slot with the scheduling DCI, K is based on the numerology of PUSCH, and
-	The starting symbol S relative to [the start of the slot], and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:

if  then


else 



where, and
-	The PUSCH mapping type is set to Type A or Type B as defined in [38.211 Subclause 6.4.1.1.3] as given by the indexed row.
>>>>>>>>>>>> End text proposal 5 >>>>>>>>>>>>

On reporting frequency-granularities and Type I and Type II CSI
On a couple of instances in 38.214, the frequency granularities are described such as:
“An aperiodic CSI report carried on the PUSCH supports wideband, partial band, and sub-band frequency granularities. An aperiodic CSI report carried on the PUSCH supports Type I and Type II CSI.”
However, this terminology is outdated. The frequency granularity is defined by the CSI-ReportingBand, cqi-FormatIndicator and pmi-FormatIndicator. Furthermore the only limitation on frequency-granularities is that short PUCCH only allows CSI report settings with cqi-FormatIndicator = ”widebandCQI” and pmi-FormatIndicator = ”widebandPMI”. It is not needed to explicitly state that all possible values of the parameters are supported, rather, we only need to state the one exception. 
Similarly, there is no need to state that PUSCH supports both Type I and Type II, it is enough to state that PUCCH does not support Type II CSI (except for Type II CSI Part 1 on long PUCCH with semi-persistent reporting).
[bookmark: _Toc503560238]Implement the following text proposal:
For 38.214 Sections 5.2.3-5.2.4:
>>>>>>>>>>>> Start text proposal 6 >>>>>>>>>>>>
5.2.3 CSI reporting using PUSCH
[…]
An aperiodic CSI report carried on the PUSCH supports wideband, partial band, and sub-band frequency granularities. An aperiodic CSI report carried on the PUSCH supports Type I and Type II CSI. 
A UE shall perform semi-persistent CSI reporting on the PUSCH upon successful decoding an uplink DCI format. The uplink DCI format will contain one or more CSI Reporting Setting Indications where the associated CSI Measurement Links and CSI Resource Settings are higher layer configured. Semi-persistent CSI reporting on the PUSCH supports Type I and Type II CSI with wideband, partial band, and sub-band frequency granularities. The PUSCH resources and MCS shall be allocated semi-persistently by an uplink DCI.
CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH. CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE. 
[…]
[bookmark: _Toc501048201]5.2.4	CSI reporting using PUCCH
A UE is semi-statically configured by higher layers to perform periodic CSI Reporting on the PUCCH. A UE can be configured by higher layers for multiple periodic CSI Reports corresponding to one or more higher layer configured CSI Reporting Setting Indications, where the associated CSI Measurement Links and CSI Resource Settings are higher layer configured. Periodic CSI reporting on the short and the long PUCCH Format 2 only supports CSI reports where cqi-FormatIndicator = ”widebandCQI” and pmi-FormatIndicator = ”widebandPMI” wideband and partial band frequency granularities. Periodic CSI reporting on the PUCCH supports only Type I CSI. 
A UE shall perform semi-persistent CSI reporting on the PUCCH upon successfully decoding a selection command [10, TS 38.321]. The selection command will contain one or more CSI Reporting Setting Indications where the associated CSI Measurement Links and CSI Resource Settings are configured. Semi-persistent CSI reporting on the PUCCH supports Type I CSI. Semi-persistent CSI reporting on the Short PUCCH supports Type I CSI with wideband and partial band frequency granularities. Semi-persistent CSI reporting on the Long PUCCH supports Type I Subband CSI and Type I CSI with wideband and partial band frequency granularities. 
Periodic CSI reporting on the short and long PUCCH supports wideband and partial band frequency granularities. Periodic CSI reporting on the PUCCH supports Type I CSI. When the short and long PUCCH carriesy Type I CSI reports where cqi-FormatIndicator = ”widebandCQI” and pmi-FormatIndicator = ”widebandPMI”CSI with wideband and partial band frequency granularity, the CSI payload size carried by the short PUCCH and long the PUCCH are is identical and the same irrespective of RI/CRI. For Ttype I CSI sub-band reportingreporting where either cqi-FormatIndicator = ”subbandCQI” or pmi-FormatIndicator = ”subbandPMI” on long PUCCHPUCCH Format 3 or PUCCH Format 4, the payload is split into two parts. The first part contains RI/CRI, CQI for the first codeword. The second part contains PMI and contains the CQI for the second codeword when RI > 4. 
[…]
>>>>>>>>>>>> End text proposal 6 >>>>>>>>>>>>
Remaining CSI priority rules
No consensus was achieved on remaining CSI priority rules in RAN1#90. The first remaining issue is what the priority rule should be if P-CSI on PUCCH and SP-CSI on PUCCH collides. Since both reports are transmitted on PUCCH in a periodic fashion, it may not always make sense to drop P-CSI in favour of SP-CSI, especially if the P-CSI report has a longer periodicity than the SP-CSI report. In fact, regardless of if the reports are P or SP, the dropping rule should be based on the periodicity such that the report with the shorter periodicity is dropped.
[bookmark: _Toc498726102][bookmark: _Toc503560239]For P/SP CSI collisions where all colliding CSIs are transmitted on PUCCH, the CSI with the longest periodicity has priority while the other CSIs are dropped
The second remaining issue is what to do when Type II CSI collides with Type I CSI. For Type II CSI transmitted on PUSCH using aperiodic trigger, it should have priority over P/SP Type I CSI in accordance with the already agreed priority rules. When Type II SP-CSI is transmitted on long PUCCH, aperiodic Type I CSI on PUSCH should have priority. Therefore, the same priority rules can be used for cross-Type CSI collisions.
[bookmark: _Toc498726103][bookmark: _Toc503560240]Extend the agreed priority rules for CSI collision in RAN1#90b also to when Type I and Type II CSI collides
We further have some editorial comments in the text proposal below:
>>>>>>>>>>>> Start text proposal 7 >>>>>>>>>>>>
[bookmark: _Toc501048202]5.2.5	Priority rules for CSI reports
Two CSI reports from a UE are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. When a UE is configured instructed to transmit two colliding CSI reports such that the physical channels carrying them collides, the following rules apply (for CSI reports transmitted on PUSCH, as described in Subclause 5.2.3; for CSI reports transmitted on PUCCH, as described in Subclause 5.2.4): 
[bookmark: _Hlk498074194]-	If a PUSCH transmission from a UE to convey an aperiodic CSI report containing Type I CSI collides with a PUCCH transmission from the UE to convey either a periodic CSI report containing Type I CSI or a semi-persistent CSI report containing Type I CSI, then the aperiodic Type I CSI report has priority and the PUCCH conveying periodic or semi-persistent Type I CSI report shall not be sent by the UE.  
-	If a PUCCH transmission from a UE to convey a semi-persistent CSI report containing Type II CSI collides with a PUSCH transmission from the UE to convey an aperiodic CSI report also containing Type II CSI, then the aperiodic Type II CSI report has priority and the PUCCH conveying semi-persistent Type II CSI report shall not be sent by the UE.  
-	[TBD if a semi-persistent CSI report collides with a periodic CSI report for Type I colliding with Type I and Type II colliding with Type II.]. 
-	If a PUSCH transmission from a UE to convey a Type I CSI report to be carried on the PUSCH collides with a PUCCH transmission from the UE to convey a Type I CSI report to be carried on the PUCCH, then the Type I CSI report to be carried on the PUSCH has priority, and the PUCCH conveying a Type I CSI report to be carried on the PUCCH shall not be sent by the UE. 
-	If a PUSCH transmission from a UE to convey a Type II CSI report to be carried on the PUSCH collides with a PUCCH transmission from the UE to convey aType II CSI report to be carried on the PUCCH, then the Type II CSI report to be carried on the PUSCH has priority, and the PUCCH conveying a Type II CSI report to be carried on the PUCCH shall not be sent by the UE. 
[bookmark: _Hlk496886826]-	If a PUSCH transmission from a UE to convey an aperiodic Type I CSI report intended for the PUSCH collides with a PUSCH transmission from the UE to convey a semi-persistent Type I CSI report also intended for the PUSCH, then the aperiodic Type I CSI report has priority and the PUSCH conveying a semi-persistent Type I CSI report shall not be sent by the UE.  
-	If a PUSCH transmission from a UE to convey an aperiodic Type II CSI report intended for the PUSCH collides with a PUSCH transmission from the UE to convey a semi-persistent Type II CSI report also intended for the PUSCH, then the aperiodic Type II CSI report has priority and the PUSCH conveying a semi-persistent Type II CSI report shall not be sent by the UE.  
-	If a PUCCH transmission from a UE to convey an aperiodic Type I CSI report intended for the PUCCH collides with a PUSCH transmission from the UE to convey a Type I CSI report intended for the PUSCH, then the PUCCH conveying an aperiodic Type I CSI report intended for the PUCCH has lower priority and shall not be sent by the UE.  
-	If a PUCCH transmission from a UE to convey an aperiodic Type II CSI report intended for the PUCCH collides with a PUSCH transmission from the UE to convey a Type II CSI report intended for the PUSCH, then the PUCCH conveying an aperiodic Type II CSI report intended for the PUCCH has lower priority and shall not be sent by the UE.  
>>>>>>>>>>>> End text proposal 7 >>>>>>>>>>>>
Correction on PMI payload size in 38.212


A minor correction on the PMI payload size is needed. For multi-panel rank-2 codebooks, payload of is 1 for  ,, not 0.
For 38.212 Subclause 6.3.1.1.2:
>>>>>>>>>>>> End text proposal 8 >>>>>>>>>>>>


The bitwidth for PMI of CodebookType= TypeI-MultiPanel is provided in Tables 6.3.1.1.2-2, where the values of and  are given by Subclause 5.2.1.2 in [6, TS38.214].
Table 6.3.1.1.2-2: PMI of CodebookType= TypeI-MultiPanel 
	
	
Information fields for wideband
	
Information fields  for wideband/partial band 
or per subband
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Rank=1 with 
CodebookMode=1
	

	N/A
	2
	N/A
	N/A
	2
	N/A
	N/A
	N/A

	
Rank=1 with 
CodebookMode=1
	

	N/A
	2
	2
	2
	2
	N/A
	N/A
	N/A

	

Rank=2 with , 
CodebookMode=1
	

	1
	2
	N/A
	N/A
	1
	N/A
	N/A
	N/A

	

Rank=2 or 3 or 4 with , 
CodebookMode=1
	

	0
	2
	N/A
	N/A
	1
	N/A
	N/A
	N/A

	

Rank=2 or 3 or 4 with , 
CodebookMode=1
	

	2
	2
	N/A
	N/A
	1
	N/A
	N/A
	N/A

	

Rank=2 with , 
CodebookMode=1
	

	1
	2
	2
	2
	1
	N/A
	N/A
	N/A

	

Rank=2 or 3 or 4 with , 
CodebookMode=1
	

	0
	2
	2
	2
	1
	N/A
	N/A
	N/A

	

Rank=2 or 3 or 4 with , 
CodebookMode=1
	

	2
	2
	2
	2
	1
	N/A
	N/A
	N/A

	
Rank=1 with 
CodebookMode=2
	

	N/A
	2
	2
	N/A
	N/A
	2
	1
	1

	

Rank=2 with , 
CodebookMode=2
	

	1
	2
	2
	N/A
	N/A
	1
	1
	1

	

Rank=2 or 3 or 4 with , 
CodebookMode=2
	

	0
	2
	2
	N/A
	N/A
	1
	1
	1

	

Rank=2 or 3 or 4 with , 
CodebookMode=2
	

	2
	2
	2
	N/A
	N/A
	1
	1
	1


>>>>>>>>>>>> End text proposal 8 >>>>>>>>>>>>
Indication of CSI-only PUSCH
CSI reporting on PUSCH is supported in NR either multiplexed with UL-SCH or by itself according to the agreement below:
Agreements:
1. RAN1 supports aperiodic CSI report on PUSCH, including two cases: 
a. Case-1: CSI reports multiplexing with uplink data in PUSCH
b. Case-2: CSI reports only in PUSCH (no uplink data)
c. Note: how to multiplex UCI with PUSCH is under discussing in UCI multiplexing A.I. 
2. FFS: aperiodic CSI report on PUCCH

Furthermore, modulation order determination for CSI-only PUSCH is determined using the same way as when PUSCH also contains UL-SCH data:
Agreements:
· For aperiodic CSI on PUSCH triggered by an UL grant without UL-SCH data, the modulation order for PUSCH is handled the same way as the case when PUSCH is with UL-SCH data

One remaining issue is how to indicate to the UE in the DCI that PUSCH should contain CSI only and not UL-SCH. In LTE, CSI-only on PUSCH without UL-SCH is also supported. To indicate that the UE shall transmit PUSCH as such, the DCI indicates that [image: ](which sets RV=1 and has a reserved state for modulation order and TBS in the jointly encoded MCS and RV field) in conjunction with that the number of PUSCH repetitions is set to N=1 as well as that the CSI request field indicates that a CSI report is triggered. As RV and MCS is jointly encoded in the MCS field, there is no possibility to set an MCS value in case of CSI-only PUSCH in LTE, and QPSK is always used in that case, which is a limitation. For NR, obviously a different approach must be used since MCS and RV are separately encoded in the DCI. 
[bookmark: _Toc503560242]LTE approach for indicating CSI only PUSCH cannot be used directly for NR since the DCI fields are different
As A-CSI can be multiplexed with UL-SCH on PUSCH, for both initial and re-transmissions of an UL-SCH transport block, indicating that CSI only is transmitted should be done in such a fashion that it does not limit the scheduling flexibility of UL-SCH.

Since only modulation order and not coding rate needs to be indicated for CSI-only PUSCH (the CSI payload is known and the coding rate is given implicitly be the resource allocation), one way to differentiate a DCI scheduling a CSI-only PUSCH is by setting the MCS value to one of the reserved states () which only indicates a modulation order and not a coding rate / TBS. These states are normally used for indicating a retransmission of a UL-SCH TB and so only using this as a differentiation criterion is not enough. However, for a retransmission, the New Data Indicator (NDI) would have the same value as the previously received DCI (of the initial transmission), i.e. it would not be toggled to indicate that the UE should transmit new data.
[bookmark: _Toc503560243]The MCS field set to one of the reserved states and toggling of the NDI bit never occurs in a regular UL grant

Thus,  and toggling of the NDI bit, together with the CSI request field indicating that a report is triggered could be used as criterion to indicate that no UL-SCH TB is present and UE shall transmit CSI only on the PUSCH. To further protect against possible error cases, one could additionally require that the RVid is set to 1, as toggling of the NDI bit would typically also be accompanied by RVid=0 in a regular UL grant.

[bookmark: _Toc503560241]An UL grant scheduling CSI only on PUSCH without UL-SCH is identified by toggling of the NDI, , RVid=1 and CSI request field triggering a CSI report



The above proposal is implemented with the text proposal below:
For 38.214: 
>>>>>>>>>>>> Start text proposal 9 >>>>>>>>>>>>
[bookmark: _Toc501048218]6.1.4.2	Transport block size determination
For the PUSCH is assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI,
if

-	and and the higher layer parameters PUSCH-tp is disabled and MCS-Table-PUSCH is set to '256QAM', or

-	 and the higher layer parameters PUSCH-tp is enabled and MCS-Table-PUSCH- transform-precoding is set to '256QAM', or

-	 and the higher layer parameters PUSCH-tp is disabled and MCS-Table-PUSCH is not set to '256QAM', or 

-	 and the higher layer parameters PUSCH-tp is enabled and MCS-Table-PUSCH-transform-precoding is not set to '256QAM', the UE shall first determine the TBS as specified below:
The UE shall first determine the number of REs (NRE) NRE) within the slot: 

-	A UE first determines the number of REs allocated for PUSCH within a PRB  by 





-	, where is the number of subcarriers in the frequency domain in a physical resource block,  is the number of scheduled OFDM symbols in a slot,   is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups indicated by DCI format 0_0/0_1, and  is the overhead configured by higher layer parameter Xoh-PUSCH. If the Xoh-PUSCH is not configured (a value from 0, 6, 12, or 18), the Xoh-PDSCH is set to 0.

-	A UE determines the quantized number of REs allocated for PUSCH within a PRB (by Table 5.1.3.2-1)



-	A UE determines the total number of REs allocated for PUSCH  by where  is the total number of allocated PRBs for the UE.
-	Next, proceed with steps 2-5 as defined in Subclause 5.1.3.2
else if

-	 and the higher layer parameters PUSCH-tp is disabled and MCS-Table-PUSCH is set to '256QAM', or

-	 and the higher layer parameters PUSCH-tp is enabled and MCS-Table-PUSCH- transform-precoding is set to '256QAM', or

-	 and the higher layer parameters PUSCH-tp is enabled and MCS-Table-PUSCH- transform-precoding is not set to '256QAM', and
the redundancy version rv=1, the NDI bit is toggled and the CSI request field is present and indicates that a CSI report is triggered
-	then there is no transport block for the UL-SCH and only the control information feedback for the current PUSCH reporting mode is transmitted by the UE. 
else if

-	 and the higher layer parameters PUSCH-tp is disabled and MCS-Table-PUSCH is set to '256QAM', or

-	 and the higher layer parameters PUSCH-tp is enabled and MCS-Table-PUSCH- transform-precoding is set to '256QAM', or

-	 and the higher layer parameters PUSCH-tp is enabled and MCS-Table-PUSCH- transform-precoding is not set to '256QAM', or


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using . If there is no PDCCH for the same transport block using , and if the initial PUSCH for the same transport block is transmitted with configured semi-persistently scheduled, the TBS shall be determined from the most recent configured scheduling PDCCH.
else


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using . If there is no PDCCH for the same transport block using , and if the initial PUSCH for the same transport block is transmitted with configured grant, the TBS shall be determined from the most recent configured scheduling PDCCH.
>>>>>>>>>>>> End text proposal 9 >>>>>>>>>>>>


Conclusions
In this contribution, we made the following observations:
Observation 1	LTE approach for indicating CSI only PUSCH cannot be used directly for NR since the DCI fields are different
Observation 2	The MCS field set to one of the reserved states and toggling of the NDI bit never occurs in a regular UL grant

We make the following additional proposals:
Proposal 1	Remove the RRC parameter nrofCQIsPerReport contained in CSI-ReportConfig, the maximum number of reported CQIs is inferred from ri-Restriction
Proposal 2	The CSI reporting band of a CSI report setting is defined by a bitmap with the number of bits equal to the number of subbands in the associated BWP. Any combination of subbands can make up the CSI reporting band.
Proposal 3	For aperiodic CSI reporting on PUSCH, the PUSCH symbol start and duration follows the SLIV value in pusch-symbolAllocation
Proposal 4	When UL-SCH and CSI is multiplexed on PUSCH, the PUSCH slot offset associated with the indicated codepoint of the time-domain resource allocation field is given by the maximum value among pusch-symbolAllocation and AperiodicReportSlotOffset of all triggered CSI reports
Proposal 5	Implement the following text proposal:
Proposal 6	For P/SP CSI collisions where all colliding CSIs are transmitted on PUCCH, the CSI with the longest periodicity has priority while the other CSIs are dropped
Proposal 7	Extend the agreed priority rules for CSI collision in RAN1#90b also to when Type I and Type II CSI collides

Proposal 8	An UL grant scheduling CSI only on PUSCH without UL-SCH is identified by toggling of the NDI, , RVid=1 and CSI request field triggering a CSI report
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