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Introduction
This document summaries companies view on the remaining open issues in CSI reporting. 
CSI priority rules
As discussed, but not concluded, in RAN1#94bis, there are some inconsistencies between 38.213 and 38.214 regarding CSI dropping/multiplexing rules on PUCCH.
R1-1812284– Issue 1 – TS 38.214 (vivo)
	Reason for change:
	There are conflicts between the latest versions of TS 38.213 and TS 38.214 on priority rules for PUCCH-based CSI reporting. According to TS 38.213, if two PUCCH-based CSI reports collide and whatever the UE is configured with multi-CSI-PUCCH-ResourceList or not, the UE would try to transmit both CSI reports. But as described in TS 38.214, when a semi-persistent CSI report on PUCCH overlaps with a periodic CSI report on PUCCH, whatever UE is configured with multi-CSI-PUCCH-ResourceList or not, UE shall drop the periodic CSI report.

	
	

	Summary of change:
	Add exception of a semi-persistent CSI report on PUCCH overlapping with a periodic CSI report to the CSI report dropping condition.


[bookmark: _Toc525748099]5.2.5	Priority rules for CSI reports
< Unchanged parts are omitted >
Two CSI reports 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 to transmit two colliding CSI reports, 
-	if y values are different between the two CSI reports, the following rules apply except for the case when one of the y value is 2 and the other y value is 3 (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): 

-	The CSI report with higher  value shall not be sent by the UE.
-	otherwise, the two CSI reports are multiplexed or either is dropped based on the priority values, as described in Subclause 9.2.5.2 in [6, TS 38.213].
< Unchanged parts are omitted >


Backwards compatibility:
· This draftCR is NBC as new UEs may multiplex colliding CSI reports where old UEs may drop colliding CSI reports
	Company
	View/comment

	vivo
	Support; Fail to understand QC’s logic of not capturing previous agreement.

	Ericsson
	Support

	Intel
	We are OK with the proposal 

	Nokia
	Support, but prefer the wording used in R1-1813248.

	Qualcomm
	No need to change, there is no conflict in current spec.

	Huawei, HiSilicon
	Support

	CATT
	OK with the proposal.

	
	

	
	

	
	



Proposed conclusion:
· Adopt the above TP
Aperiodic CSI-RS measurement in DRX Inactive Time
The issue regarding aperiodic CSI-RS measurement in DRX Inactive Time was discussed in RAN1#94bis but was not resolved. Two alternative TPs to resolve the issue have been presented by companies.
· Alt 1: Adopt the below TP from QC:
R1-1813395– Issue 2 – TS 38.214  (Qualcomm)
	Reason for change:
	When DRX is configured, UE reports CSI report only if receiving at least one CSI-RS resource in the DRX Active Time. For aperiodic CSI report, the gNB has to either schedule CSI-RS close to the PDCCH or th configure the timers to make the Active time long enough, which leads to restriction on gNB scheduling and jeopardizes power saving capability of DRX.

	
	

	Summary of change:
	When DRX is configured, a UE is not required to perform CSI measurement outside of the DRX Active Time, except that the measurement is based on aperiodic CSI-RS and the triggering DCI is received in the DRX Active Time.


5.2.2.5	CSI reference resource definition
>>>> unchanged text omitted <<<<
After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.
When DRX is configured, the UE updates a CSI report if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource, or if the measurement is based on aperiodic CSI-RS for channel measurement and aperiodic CSI-RS and/or CSI-IM for interference measurement no later than CSI reference resource, and does not expect to update the report otherwise.
When deriving CSI feedback, the UE is not expected that a NZP CSI -RS resource for channel measurement overlaps with CSI-IM resource for interference measurement or NZP CSI -RS resource for interference measurement.
>>>> unchanged text omitted <<<<


Backwards compatibility:
· This draftCR is NBC as new UEs will report CSI when ap-CSI-RS is transmitted in InActive Time while old UEs will drop CSI report

· Alt 2: Adopt the below TP from HW:
R1-1812238 – Issue 1 – TS 38.213 (Huawei)
	Reason for change:
	Capturing the RAN1 #93 meeting agreement on CSI measurement in DRX: 
Agreement
The most recent CSI measurement occasion occurs in DRX Active time for CSI to be reported

	
	

	Summary of change:
	It is clarified that if the UE is configured with DRX, the UE does not perform CSI measurement of CSI-RS resources outside of active time.


[bookmark: _Toc510018651][bookmark: _Toc510018691]5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation and mobility.
For a CSI-RS resource associated with a NZP-CSI-RS-ResourceSet with the higher layer parameter repetition set to ‘on’, the UE shall not expect to be configured with CSI-RS over the symbols during which the UE is also configured to monitor the CORESET, while for other NZP-CSI-RS-ResourceSet configurations, Iif the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable. This also applies to the case when CSI-RS and the CORESET are in different intra-band component carriers, if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s).
The UE is not expected to receive CSI-RS and [SystemInformationBlockType1] message in the overlapping PRBs in the OFDM symbols where [SystemInformationBlockType1] is transmitted.
If the UE is configured with DRX, the UE does not perform CSI measurement of CSI-RS resources outside of active time.


Backwards compatibility:
· This draftCR is NBC as new UEs will not measure CSI-RS outside of Active Time while old UEs have no such restriction. 

	Company
	View/comment

	Qualcomm
	Alt 1
If UE does not do measurement on CSI-RS outside DRX active time, the gNB has to either configure CSI-RS close enough to the PDCCH, or configure long enough DRX active time. The former limits the scheduling flexibility, the latter jeopardizes the power saving function of DRX.
For Nokia’s comment, we are OK to put “report” in the first part of the sentence.

	Qualcomm
	Alt 1

	Huawei, HiSilicon
	Alt 2

	Ericsson
	Alt 1

	Intel
	Alt 2

	Nokia
	While Alt 2 is clear, we would like to understand better the intention of Alt1, more precisely, what is the purpose of saying the “UE updates” the CSI report, but nothing on the reporting itself. Does such update need to be even specified? Also we find unclear the intention on Alt1 w.r.t the configuration of AP CSI-RS and DRX as such.

	MTK
	Alt 2

	ZTE
	Alt 1

	vivo
	Alt 2.

	Samsung
	Alt 1

	LGE
	Alt 2.

	CATT
	Alt 1



5 companies support Alt 1 5 companies support Alt 2.
Proposed conclusion:
· Further discussion is needed
CSI timing and dropping rules
Collision between SP-CSI and PUSCH 
R1-1812600 – Issue 5 – TS 38.214  (CATT)
	[bookmark: _Hlk529202030]Reason for change:
	For SP-CSI on configured PUSCH without UL-SCH colliding with a PUSCH with UL-SCH with overlapped symbols in time, the timeline requirement for dropping SP-CSI is defined for UCI, not the PUSCH for data transmission. It is not correctly captured in the specification.

	
	

	Summary of change:
	Revise the dropping conditions, i.e. change ‘these PUSCH channels starts no earlier than N2+d2,1 symbols’ to ‘the PUSCH channel carrying UCI starts no earlier than N2+d2,1 symbols’.



If a semi-persistent CSI report without UL-SCH to be carried on PUSCH overlaps in time with PUSCH data transmission in one or more symbols, and if the earliest symbol of thethese  PUSCH channel carrying UCIs starts no earlier than N2+d2,1 symbols after the last symbol of the DCI scheduling the PUSCH, the CSI report shall not be transmitted by the UE.  Otherwise, if the timeline requirement is not satisfied this is an error case.


Backwards compatibility:
· This draftCR is NBC as the dropping behavior is changed

	Company
	View/comment

	CATT
	Support

	Intel
	We are OK with the proposal

	Qualcomm
	Not support and no update needed, the spec captures the working assumption in #92bis:
· When single-slot PUCCH overlaps with single-slot PUCCH or single-slot PUSCH in slot n for a PUCCH group,
· The UE multiplex all UCIs on either one PUCCH or one PUSCH, using the existing UCI multiplexing rule, if both following conditions are satisfied:
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than symbol N1+X after the last symbol of PDSCH(s) 
If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than N2+Y after the last symbol of PDCCHs scheduling UL transmissions including HARQ-ACK and PUSCH (if applicable) for slot n

	ZTE
	Okay with the proposal. 

	vivo
	Agree with Qualcomm

	Samsung
	Further discussion is needed.

	LGE
	Agree with Qualcomm

	
	

	
	

	
	

	
	



As indicated by QC, the spec text seems to be aligned with the agreement.
Proposed conclusion:
· Proposal not needed
Clarification of CSI timing/dropping rules when multiplexed with HARQ-ACK and/or transport block

MTI discusses that the CSI dropping rules are unclear when CSI is multiplexed with HARQ-ACK and/or transport block and proposes the following TP.

Proposal: (R1-1813246 – Issue 1- MTI)
>>> Start of TP for Section 5.4 of 38.214 >>>
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts earlier than at symbol Zref,
-	the UE may ignore the scheduling DCI if no both HARQ-ACK or and transport block are not on the PUSCH.
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report including the effect of the timing advance, starts earlier than at symbol Z'ref, for report n,
-	the UE may ignore the scheduling DCI if the number of triggered reports is one and no both HARQ-ACK or and transport block are not on the PUSCH
-	Otherwise, the UE is not required to update the CSI for the triggered CSI report n.

>>> End of TP for Section 5.4 of 38.214 >>>
Backwards compatibility:
· This TP is BC as the resulting UE behavior is equivalent to previous version of the spec.


	Company
	View/comment

	MTI
	Support

	Ericsson
	In our understanding, the update provided by the TP results in exactly the same behaviour, i.e. the logical constructs are equivalent: NOT(harq-ack OR transport-block) = (NOT(harq-ack) AND NOT(transport-block)). Therefore, the TP should not be needed.

	Intel
	Share the same view as Ericsson

	Nokia
	Share the same view as Ericsson

	
	

	Qualcomm
	Agree with Ericsson, no need to change.

	ZTE
	Same view as Ericsson

	Huawei, HiSilicon
	Share the same view as Ericsson

	Samsung
	Agree with Ericsson.

	LGE
	Agree with Ericsson

	CATT
	Not needed.



Proposed conclusion:
· Proposal is not needed

Clarification on null PUSCH/PUCCH when reportQuantity=’none’
vivo discusses that there can be ambiguity in the UCI multiplexing rules if a UE is scheduled with a CSI PUSCH/PUCCH containing only CSI reports with reportQuantity = ‘none’ and proposes to clarify that such a “null PUCCH/PUSCH” is not transmitted by the UE and does not factor in in the UCI multiplexing calculation.
Proposal: (Vivo R1-18112284) 
· When a CSI report on PUCCH is configured with reportQuantity = ‘none’, the UE ignores the CSI PUCCH resource.
· i.e., no CSI PUCCH transmission, thus
· no overlapping between the CSI PUCCH and other uplink channels
· Only for PUCCH for a P/SP-CSI report with reportQuantity = ‘none’

· When a UE is scheduled a PUSCH with reportQuantity = ‘none’ and UL-SCH indicator = ‘0’, the UE ignores the CSI PUSCH resource.
· i.e., no PUSCH transmission, thus
· no overlapping between the PUSCH and other channels
· Only for a PUSCH for a SP/A-CSI report with reportQuantity = ‘none’ and corresponding uplink grant UL-SCH indicator = ‘0’
· When a UE is scheduled a PUSCH with reportQuantity = ‘none’ and UL-SCH indicator not equalling ‘0’, if the PUSCH overlaps with a PUCCH with CSI reports
· UE multiplexes the CSI reports carrying by PUCCH with UL-SCH on PUSCH.
	Company
	View/comment

	Vivo
	Support

	Ericsson
	Support in principle, with the additional clarification that all CSI reports associated with the PUSCH/PUCCH should have reportQuantity = ‘none’ for the above mechanism to apply.

	Intel
	This issue is under discussion in UL control session

	Nokia
	Support

	Qualcomm
	This issue shall be discussed in UL control session.

	ZTE
	We agree this is something which need to be clarified. Either to discuss it in MIMO or in UL control is fine for us.

	Huawei, HiSilicon
	This issue should be discussed in UL control session.

	Samsung
	Agree with Intel, Qualcomm, and Huawei. This issue needs to be discussed in UL control session. 

	LGE
	Agree with Intel, Qualcomm, Huawei and Samsung that UL control session is more suitable for handling this issue.

	CATT
	This shall be discussed in control session.

	
	




Proposed conclusion:
· Discuss further in UL control
CPU occupancy for P3 report  
Vivo discusses that the CPU occupancy for CSI report configured with reportQuantity = ‘none’, such as a P3 report. As there is no actual report transmitted in this case, it is unclear how to determine when the CPU is released. The following TP is provided.

Proposal: (Vivo R1-18112284)
------------------------------------------Start of Text Proposal ----------------------------------
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', Tthe CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the PUSCH/PUCCH carrying the report.
-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report.
-     An initial semi-persistent CSI report on PUSCH after the PDCCH trigger occupies CPU(s) from the first symbol after the PDCCH until the last symbol of the PUSCH carrying the report.
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info is not configured, the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each transmission occasion of periodic or semi-persistent CSI-RS/SSB resource for channel measurement for L1-RSRP computation, until  symbols after the last symbol of the latest one of the CSI-RS/SSB resource for channel measurement for L1-RSRP computation in each transmission occasion.
-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol between  symbols after the first symbol after the PDCCH triggering the CSI report and  symbols after the last symbol of the latest one of each CSI-RS/SSB resource for channel measurement for L1-RSRP computation.
where  are defined in the table 5.4-2.
--------------------------------------- End of Text Proposal ------------------------------------
Backwards compatibility:
· This TP is NBC as the CPU occupancy is changed for P3 beam sweep.
	Company
	View/comment

	Vivo
	Support; MTK’s understanding is correct.

	Ericsson
	Support 

	Intel
	Support

	MTK
	Support in principle. For clarification, if symbol#x is “the first symbol after the PDCCH triggering the CSI report” and symbol#y is “the last symbol of the latest one of each CSI-RS/SSB resource for channel measurement for L1-RSRP computation”, does the TP mean CPUs are occupied during [x, max(x+Z3, y+Z3’)]?

	ZTE
	Okay with the proposal. Our understanding is same as MTK’s.

	Huawei, HiSilicon
	Support

	Samsung
	Support

	LGE
	Support

	
	

	
	

	
	



Proposed conclusion:
· Adopt the above proposal.

Limitations on csi-ReportingBand configurations
R1-1813395– Issue 1 – TS 38.214  (Qualcomm)
	Reason for change:
	Edge SBs may be as small as 1RB (way too smaller than the configured SB, e.g., 32RBs) due to the separate configuration of SB size and BWP, resulting in impairement of WB/SB CSI reporting.

	
	

	Summary of change:
	A UE is not expected to be configured with csi-ReportingBand which contains a subband consisting of less RBs than the higher layer parameter subbandSize. 


[bookmark: _Toc525748078]5.2.1.4	Reporting configurations
>>>> unchanged text omitted <<<<
[bookmark: _Hlk497986691]The reportFreqConfiguration contained in a CSI-ReportConfig indicates the frequency granularity of the CSI Report. A CSI Rreporting Ssetting configuration defines a CSI reporting band as a subset of subbands of the bandwidth part, where the reportFreqConfiguration indicates: 
-	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.
-	A UE is not expected to be configured with csi-ReportingBand which contains a subband where a CSI-RS resource linked to the CSI Report setting has the frequency density of each CSI-RS port per PRB in the subband less than the configured density of the CSI-RS resource.
-	If a CSI-IM resource is linked to the CSI Report Setting, a UE is not expected to be configured with csi-ReportingBand which contains a subband where not all PRBs in the subband have the CSI-IM REs present.
-	A UE is not expected to be configured with csi-ReportingBand which contains a subband consisting of less RBs than the subbandSize.
>>>> unchanged text omitted <<<<


Backwards compatibility:
· This draftCR is NBC as new UEs will not be expected to be configure to report CSI for certain subbands

	Company
	View/comment

	Qualcomm
	Support
For nominal SB, since it is always multiple of 4, we only need to check the CSI-RS presence in first two RBs so as to determine the validation of CSI-RS presence.
For edge SB, it can have odd number of RBs, only checking the CSI-RS presence in the first two RBs does not suffice. For half-density case, the UE needs to consider the starting RB index of the edge SBs, or consider whether there are odd/even number of RBs in the edge SBs.

	Ericsson
	The above proposal is too restrictive in our view. Given a certain BWP size and the restriction of possible subband sizes, it is unavoidable that some edge subbands are smaller than the nominal subband size. Such behaviour is not new and is present also for LTE. Even though the edge subband size is smaller than the nominal subband size, it could still be useful to acquire CSI for that subband.

	Intel
	More discussion is needed. In our understanding the issue was addressed in the previous RAN1 meeting and no further restrictions needed.

	Nokia
	Share the same view as Ericsson

	ZTE
	More discussion is needed. This is more restrictive than LTE as LTE allows such case. Without CSI in the edge subbands, the network cannot schedule data transmission in these frequency resources, which is quite a waste. Further, we still have a hard time to understand the complexity issue with Qualcomm’s comment. The only numbers we need in the validation are the total number of RBs and the total number of RBs with CSI-RS in the edge subband. The operation seems not complex from our understanding. 

	Samsung
	Considering CSI-RS density and repetition, necessity of this proposal can be quite different.  If we consider all the cases, the specification changes can be large. Moreover, this proposal may provide more accuracy on CSI measurement, however, brings huge restrictions.

	LGE
	Not support. 

	CATT
	Share the same view as Ericsson

	
	

	
	

	
	



Proposed conclusion:
· No support to adopt the TP
Ambiguity in CSI omission rule due to numerical precision in calculating a fraction

R1-1813197– Issue 1 – TS 38.214  (Sharp)
	Reason for change:
	In current specification, there is no restriction on the precision of fractional number and inequality evaluation results can be expressed with any fractional number depending on device’s calculation ability. This issue causes different results in inequality for comparison with fractional number. 

	
	

	Summary of change:
	The condition of dropping CSI-part2 in UCI on PUSCH without UL-SCH should be an inequality by using an integer value in order to avoid the fractional precision ambiguity.



5.2.3	CSI reporting using PUSCH 
[bookmark: _Hlk508613421]<omitted>

When part 2 CSI is transmitted on PUSCH with no transport block, lower priority bits are omitted until the number of Part 2 CSI reports  is the maximum number of Part 2 CSI reports satisfying below a threshold code rate lower than one, where 


·  is the CSI offset value from Table 9.3-2 of [6, TS 38.213].
·  is the integer value of target code rate R x 1024 from Table 6.1.4.1-1;
· R is signaled code rate in DCI. 
·  is the rate matching output sequence length obtained from subclause 6.3.2.4.1.3 of [5, TS 38.212];
·  is the number of n-th CSI-part2 bits;
·  is the number of CRC bits for CSI-part2 defined according to Subclause 6.3.1.2.1 of [5, TS 38.212];
· is the number of CSI-Part2 reports after omission;
[bookmark: _Hlk515473278]If the UE is in an active semi-persistent CSI reporting configuration on PUSCH, the CSI reporting is deactivated when either the downlink BWP or the uplink BWP is changed. Another activation command is required to enables the semi-persistent CSI reporting.


Backwards compatibility:
· This draftCR is BC as the resulting expression for threshold code rate should be equivalent.

	Company
	View/comment

	Sharp
	Support

	Ericsson
	Support

	Intel
	We are OK with the proposal

	Nokia
	Support

	MTK
	Support

	Qualcomm
	Change is not needed, current spec is clear. UE can ensure by implementation that there is no problem.

	ZTE
	Support. Without the proposal, the original values may not be an integer. There will be ambiguity issue if gNB and UE have different capability on deriving the values, e.g., using different number of decimal places.

	Huawei, Hisilicon
	Support

	Samsung
	Support

	LGE
	OK with proposal

	CATT
	We agree with the intention. But the TP needs more discussion. The Part 2 CSI shall be omitted based on priority order.  Our suggested TP:

When part 2 CSI is transmitted on PUSCH with no transport block, 
part 2 CSI is omitted level by level, beginning with the lowest priority level until the lowest priority level is reached which causes the 

lower priority bits are omitted until Part 2 CSI code rate is below a threshold code rate lower than one, where 

	

-	is the CSI offset value from Table 9.3-2 of [6, TS 38.213]
·  is the integer value of target code rate R x 1024 from Table 6.1.4.1-1;
-	R is signaled code rate in DCI
·  is the rate matching output sequence length obtained from subclause 6.3.2.4.1.3 of [5, TS 38.212];
·  is the resulted number of CSI-part2 bits;
·  is the number of CRC bits for CSI-part2 defined according to Subclause 6.3.1.2.1 of [5, TS 38.212];
If the UE is in an active semi-persistent CSI reporting configuration on PUSCH, the CSI reporting is deactivated when either the downlink BWP or the uplink BWP is changed. Another activation command is required to enables the semi-persistent CSI reporting.





There seems to be majority support to adopt the TP, we suggest to adopt the slightly modified version provided by CATT.
Proposed conclusion:
· Adopt the following revised TP:
5.2.3	CSI reporting using PUSCH 
<omitted>
When part 2 CSI is transmitted on PUSCH with no transport block, 
part 2 CSI is omitted level by level, beginning with the lowest priority level until the lowest priority level is reached which causes the 

lower priority bits are omitted until Part 2 CSI code rate is below a threshold code rate lower than one, where 

	

-	is the CSI offset value from Table 9.3-2 of [6, TS 38.213]
·  is the integer value of target code rate R x 1024 from Table 6.1.4.1-1;
-	R is signaled code rate in DCI
·  is the rate matching output sequence length obtained from subclause 6.3.2.4.1.3 of [5, TS 38.212];
·  is the resulted number of CSI-part2 bits;
·  is the number of CRC bits for CSI-part2 defined according to Subclause 6.3.1.2.1 of [5, TS 38.212];

If the UE is in an active semi-persistent CSI reporting configuration on PUSCH, the CSI reporting is deactivated when either the downlink BWP or the uplink BWP is changed. Another activation command is required to enables the semi-persistent CSI reporting.


Backwards compatibility:
· This draftCR is BC as the resulting expression for threshold code rate should be equivalent.

Measurement restriction for L1-RSRP reporting
R1-1812238 – Issue 2 – TS 38.213 (Huawei)
	Reason for change:
	The description of the UE behavior with or without being configured with higher layer parameter timeRestrictionForChannelMeasurements is under section of CQI. However, the beam-related reporting, which can not be configured with CQI reports, can be restricted by the signaling above.

	
	

	Summary of change:
	Adding the definition of UE behavior with or without higher layer parameter timeRestrictionForChannelMeasurements in subclause 5.2.1.4.3 in 38.214 for L1-RSRP reporting. 


5.2.1.4.3 L1-RSRP Reporting
For L1-RSRP computation
-	the UE may be configured with CSI-RS resources, SS/PBCH Block resources or both CSI-RS and SS/PBCH block resources, when resource-wise quasi co-located with 'QCL-Type C' and 'QCL-TypeD' when applicable.
-	the UE may be configured with CSI-RS resource setting up to 16 CSI-RS resource sets having up to 64 resources within each set. The total number of different CSI-RS resources over all resource sets is no more than 128.
For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig 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, if the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as 'enabled', the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP is quantized to a 4-bit value. The differential L1-RSRP value is computed with 2 dB step size with a reference to the largest measured L1-RSRP value which is part of the same L1-RSRP reporting instance. The mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133].
If a UE is not configured with higher layer parameter timeRestrictionForChannelMeasurements, the UE shall derive the channel measurements for computing CSI value reported in uplink slot n based on only the most recent NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 
If a UE is configured with higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig, the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting. 


Backwards compatibility:
· This draftCR is NBC as it is an introduction of a new feature
	Company
	View/comment

	Huawei, HiSilicon
	Support

	Ericsson
	Support

	Intel
	The time restriction for channel measurements was not agreed for L1-RSRP reporting. The corresponding text is under CQI section because this feature was initially supported for CQI only, further it was extended to CSI including RI, PMI, CQI, LI. In our view new UE behaviour is introduced with the above text proposal, further discussion is needed whether to introduce channel measurement restriction for L1-RSRP reporting. 

	Qualcomm
	Not support.
TimeRestrictionForChannelMeasurements is only configured for CSI report. If L1-RSRP is configured with TimeRestrictionForChannelMeasurements, UE just ignore it.

	Samsung
	Agree with Intel and Qualcomm. Measurement restriction is only agreed for CSI report.

	LGE
	Further discussion for supporting measurement restriction on L1-RSRP reporting is needed, since the measurement restriction only applied for CSI report.

	CATT
	Support.

	
	

	
	

	
	

	
	



Proposed conclusion:
· No consensus to introduce MR for L1-RSRP reporting
Clarification on triggering of CSI with inactive BWP
R1-1812600 – Issue 2 – TS 38.214  (CATT)
	Reason for change:
	According to the conclusion in RAN1#92, CSI reports associated with non-active BWPs could be configured to the UE, which are dropped and not reported. It conflicts with the spec description. 


	
	

	Summary of change:
	Align with the agreement. Replace ‘A UE is not expected to be triggered with a CSI report for a non-active DL BWP.’ by ‘When a UE is triggered with a CSI report for a non-active DL BWP, the triggered CSI report is dropped and not reported’.



[bookmark: _Toc525748083]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
[bookmark: _Hlk500778920]For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', ‘periodic', or ‘semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI report associated with a CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. A UE is not expected to be configured with different TCI-StateId’s for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot. When Aa UE is triggered with a CSI report for a non-active DL BWP, the triggered CSI report is dropped and not reported. not expected to be triggered with a CSI report for a non-active DL BWP. A trigger state is initiated using the CSI request field in DCI.


Backwards compatibility:
· This draftCR is BC as it clarifies UE behavior according to previous conclusion

	Company
	View/comment

	CATT
	Support

	Ericsson
	Support. The current wording does not capture the conclusion in RAN1#92.

	Intel
	We are OK with the proposal

	Nokia
	Support in principle, but the proposal requires modification to capture all aspects of the RAN1#92 conclusion (BWP non-active in the CSI reference resource and clarifying that reports associated with active BWPs are reported)

	Qualcomm
	Not support, no need to change. No need to capture the conclusion. 

	vivo
	Agree with QC.

	Huawei/Hisilicon
	Support in principle, but the whole conclusion should be captured.
Conclusion:
· When triggered for aperiodic CSI reporting with an aperiodic trigger state associated with multiple CSI reports:
· Triggered CSI reports associated with non-active BWPs (in the slot of the CSI reference resource) are dropped and are not reported by the UE while the remaining CSI reports associated with active BWPs are reported
Leave it to the editor how to capture the above conclusion.

	Samsung
	We are fine with the proposal in principle. 

	LGE
	We prefer to keep current sentence. No need to capture the conclusion. 

	
	

	
	



The proposal seems to be acceptable at least in principle by most companies while a few companies think it is not needed. In our understanding the behaviour according to the conclusion should already be clear from the updated definition of the CSI reference resource:


After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.
Therefore, the sentence in Section 5.2.1.5.1 can be removed entirely.
Proposal:
· Adopt the following TP:
5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', ‘periodic', or ‘semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI report associated with a CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. A UE is not expected to be configured with different TCI-StateId’s for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot. A UE is not expected to be triggered with a CSI report for a non-active DL BWP. A trigger state is initiated using the CSI request field in DCI.


Backwards compatibility:
· This draftCR is BC as it removes a redundant sentence, the UE behavior is already given by the definition of CSI reference resoruce

Description of typeI-SinglePanel-codebookSubsetRestriction-i2
R1-1812956– Issue 2 – TS 38.214  (Samsung)
	Reason for change:
	No clear description for typeI-SinglePanel-codebookSubsetRestriction-i2 when UE is configured to ‘cri-RI-i1-CQI’ CSI reporting 

	
	

	Summary of change:
	Additional description for typeI-SinglePanel-codebookSubsetRestriction-i2 when UE is configured to ‘cri-RI-i1-CQI’ CSI reporting 


[bookmark: _Toc525748090]5.2.2.2.1	Type I Single-Panel Codebook

------------------------- unchanged parts omitted ------------------------------
For UE configured with higher layer parameter reportQuantity set to ‘cri-RI-i1-CQI’, the bitmap parameter typeI-SinglePanel-codebookSubsetRestriction-i2 forms the bit sequence   where  is the LSB and  is the MSB. When  is zero, the randomly selected precoder for CQI calculation is not allowed to correspond to any precoder associated with the bit . 
------------------------- unchanged parts omitted ------------------------------


Backwards compatibility:
· This draftCR is BC as it captures a missing description which was common understanding.

	Company
	View/comment

	Samsung
	Support and we are also fine with the proposal from Ericsson. 

	Ericsson
	Agree with the observation that the description of the referenced RRC parameter is missing from the spec. However, can we clarify further how the bits are associated?
For UE configured with higher layer parameter reportQuantity set to ‘cri-RI-i1-CQI’, the bitmap parameter typeI-SinglePanel-codebookSubsetRestriction-i2 forms the bit sequence   where  is the LSB and  is the MSB. The bit  is associated with precoders corresponding to codebook index . When  is zero, the randomly selected precoder for CQI calculation is not allowed to correspond to any precoder associated with the bit . 


	Intel 
	We are OK with the updated proposal from Ericsson

	Nokia
	Support the updated proposal from Ericsson.

	MTK
	Is the CR only for ‘cri-RI-i1-CQI’ but not for cri-RI-i1’? 
The mapping from i2 to co-phase(s) is not aligned for all ranks. Our understanding on this proposal is to follow the same i2 restriction for precoder candidates for each rank, although we think the use case is not clear.

	Qualcomm
	Agree with the updated proposal by Ericsson.

	ZTE
	Okay with the updated proposal from Ericsson

	Huawei, Hisilicon
	Support the updated proposal from Ericsson

	LGE
	Ok with updated proposal by Ericsson

	CATT
	Ok with the updated proposal from Ericsson.

	
	



Proposal:
· Adopt the following TP to 38.214:
5.2.2.2.1	Type I Single-Panel Codebook
------------------------- unchanged parts omitted ------------------------------
For UE configured with higher layer parameter reportQuantity set to ‘cri-RI-i1-CQI’, the bitmap parameter typeI-SinglePanel-codebookSubsetRestriction-i2 forms the bit sequence   where  is the LSB and  is the MSB. The bit  is associated with precoders corresponding to codebook index . When  is zero, the randomly selected precoder for CQI calculation is not allowed to correspond to any precoder associated with the bit . 
------------------------- unchanged parts omitted ------------------------------


Backwards compatibility:
· This TP is BC as it captures a missing description which was common understanding.


Editorial issues
Clarification on CSI-RS and CSI-IM association
R1-1812600 – Issue 1 – TS 38.214  (CATT)
	Reason for change:
	The number of resource sets for channel measurement and the number of resource sets for interference measurement may not be the same. The description of CSI-IM and CSI-RS association is not clear.


	
	

	Summary of change:
	If interference measurement is performed on CSI-IM, the resource-wise associated CSI-IM/CSI-RS resources should be constrained to be within one resource set.



[bookmark: _Toc525748079]5.2.1.4.1	Resource Setting configuration
------------------------- unchanged parts omitted ------------------------------
[bookmark: _Hlk523750285]A UE is not expected to be configured with more than one CSI-RS resource in resource set for channel measurement for a CSI-ReportConfig with the higher layer parameter codebookType set to 'typeII' or to 'typeII-PortSelection'. A UE is not expected to be configured with more than 64 NZP CSI-RS resources in resource setting for channel measurement for a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'none', 'cri-RI-CQI', 'cri-RSRP' or 'ssb-Index-RSRP'. If interference measurement is performed only on CSI-IM, each CSI-RS resource in the associated resource set within the resource setting for channel measurement is resource-wise associated with a CSI-IM resource in the associated resource set within the resource setting for interference measurement by the ordering of the CSI-RS resource and CSI-IM resource in the corresponding resource sets. The number of CSI-RS resources for channel measurement in one resource set equals to the number of CSI-IM resources in one resource set.

Backwards compatibility:
· This draftCR is BC as it clarifies UE behavior according to previous conclusion


Backwards compatibility:
· This draftCR is BC as it is an editorial clarification

	Company
	View/comment

	CATT
	Support

	Ericsson
	Support

	Intel
	Not clear if the proposed updated and clarifications are needed. 

	Qualcomm
	Support even though we understand that these changes are not really necessary. 

	ZTE
	The current spec is clear to us.

	Huawei/Hisilicon
	Support

	Samsung
	Current specification is already clear in our understanding. 

	LGE
	Current specification is clear. 

	
	

	
	

	
	



Proposed conclusion:
· No consensus that spec update is needed
 Clarification on QCL assumption within trigger state
R1-1812600 – Issue 3 – TS 38.214  (CATT)
	Reason for change:
	DCI only indicates trigger states not the QCL information. QCL information is included in the trigger state. Current specification is misleading.


	
	

	Summary of change:
	The QCL assumption is removed from the indication description of CSI request field in DCI.




[bookmark: _Hlk529190475]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
------------------------- unchanged parts omitted ------------------------------

-	When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to , the CSI request field in DCI directly indicates the triggering state and the UE's quasi co-location assumption.


Backwards compatibility:
· This draftCR is BC as it is an editorial clarification.

	Company
	View/comment

	CATT
	Support

	Ericsson
	Support

	Intel
	We are OK with the proposal

	Nokia
	Support

	Qualcomm
	Support

	Huawei/Hisilicon
	Support

	Samsung
	Support

	LGE
	Support

	
	

	
	

	
	




Proposed conclusion:
· Adopt the above TP
Clarification on activation/deactivation of SP CSI-RS
R1-1812600 – Issue 4 – TS 38.214  (CATT)
	Reason for change:
	According to the agreement of RAN1#94, some revisions are missing for SP CSI-RS.


	
	

	Summary of change:
	Revise activation/deactivation command for CSI-RS resource(s) to activation/deactivation command for CSI-RS resource set(s).




[bookmark: _Toc525748084]5.2.1.5.2	Semi-persistent CSI/Semi-persistent CSI-RS
------------------------- unchanged parts omitted ------------------------------
For a UE configured with CSI resource setting(s) where the higher layer parameter resourceType set to 'semiPersistent'. 
[bookmark: _Hlk512597011]-	when a UE receives an activation command [10, TS 38.321] for CSI-RS resource set(s) for channel measurement and CSI-IM/NZP CSI-RS resource set(s) for interference measurement associated with configured CSI resource setting(s), and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including QCL assumptions provided by a list of reference to TCI-State's, one per activated resource) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied starting from slot  If a TCI-State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP.
-	when a UE receives a deactivation command [10, TS 38.321] for activated CSI-RS/CSI-IM resource set(s) associated with configured CSI resource setting(s), and when  the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource set(s) shall apply starting from slot 


Backwards compatibility:
· This draftCR is BC as it is an editorial clarification.
[bookmark: _GoBack]
	Company
	View/comment

	CATT
	Support

	Ericsson
	Support

	Intel
	OK

	Nokia
	Support

	Qualcomm
	Support

	ZTE
	Support

	Huawei/Hisilicon
	Support

	Samsung
	Support

	LGE
	Support

	
	

	
	



Proposed conclusion:
· Adopt the above TP
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