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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
RAN1 #92 meeting [1] has made the following progress on CSI reporting:
Agreement 
· DCI Formats 0_1 is used to activate/deactivate SP-CSI reporting on PUSCH. 
· DCI Format 0_1 contains a CSI request field and can activate/deactivate any configured SP-CSI trigger state
· Note: The DCI can only be used to activate/deactivate SP-CSI reporting

Agreement:
· Clarify that the J>=1 multi-CSI PUCCH resources are configured separately in PUCCH-Config and are not associated with any specific CSI Report Setting, following LTE approach. Each CSI Report Setting further has a dedicated PUCCH resource configured.

Agreement (RRC parameter update):
· At most J=2 multi-CSI PUCCH resource can be configured to the UE per UL BWP

Conclusion:
· Periodicity of the multi-CSI PUCCH resource does not need to be defined

Agreement:
· Which of the J>=1 multi-CSI PUCCH resources are used to transmit the colliding CSI reports is determined as follows:
· Choose the multi-CSI PUCCH resource with the smallest capacity but such that the CSI payload of all colliding CSI reports is not larger than the capacity
· If no such resource is configured, choose the largest multi-CSI PUCCH resource and apply dropping rules 
Agreement:
· For P/SP-CSI-RS, periodicity and slot offset configured in the CSI resource setting is referred to its associated DL BWP
· For P/SP-CSI report, periodicity and slot offset configured in the CSI report setting is referred to the UL BWP in which P/SP-CSI report is transmitted

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

Agreement:
· When multiple PUCCH-based CSI reports collide with HARQ-ACK/SR
· The colliding CSI reports are first managed according to the CSI only collision mechanism, (potentially multiplexing CSI reports on a multi-CSI PUCCH resource and applying associated dropping rules) outputting a single PUCCH resource carrying one or more CSI reports
· In the second step, collision between the CSI PUCCH resource and HARQ-ACK/SR collision is managed and CSI dropping/omission rules for PUSCH is applied

Agreement:
· CSI omission procedure is supported for the case of CSI only PUSCH
· Details TBD in UCI multiplexing session

Agreement:
· For the uplink non-CA case, a UE is not expected to transmit more than one aperiodic CSI reports triggered by different DCIs on overlapping OFDM symbols.
· [bookmark: _MailEndCompose]For the uplink CA case, the number of aperiodic CSI reports triggered by different DCIs on overlapping OFDM symbols is to be decided in the UL control session
Agreement:
· A CSI Reporting Setting with ‘CRI/RI/i1’ report quantity is said to have a wideband frequency-granularity
· If CSI-ReportingBand indicates that CSI shall be reported for one subband only, this CSI Reporting Setting is said to have a wideband frequency-granularity 
The following text proposal for TS38.214 section 5.2.1.4 is agreed.
<START OF TEXT PROPOSAL>
A CSI Reporting Setting is said to have a wideband frequency-granularity if either
-	ReportQuantity is set to ‘CRI/RI/PMI/CQI’, ‘CRI/RI/i1/CQI’ or 'CRI/RI/LI/PMI/CQI', CQI-FormatIndicator indicates single CQI reporting and PMI-FormatIndicator indicates single PMI reporting, or
-	ReportQuantity is set to ‘CRI/RI/i1’ and PMI-FormatIndicator indicates single PMI reporting, or
-	ReportQuantity is set to ‘CRI/RI/CQI’ and CQI-FormatIndicator indicates single CQI reporting, or
-	ReportQuantity is set to ‘CRI/RSRP’, or
-	CSI-ReportingBand indicates that CSI shall be reported for one subband only
otherwise, the CSI Reporting Setting is said to have a subband frequency-granularity.

Agreement:
· SP-CSI reports on PUSCH cannot be multiplexed on the PUSCH with uplink data transmission. 
· SP-CSI report is dropped

Agreement (RRC parameter update):
· For indicating slot offset Y relative triggering DCI for SP-CSI report on PUSCH, re-use RRC parameter reportSlotOffset that can be configured for aperiodic CSI-ReportConfig also for semi-persistent on PUSCH CSI-ReportConfig 
· Note: The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity

Agreement
· Re-use the same mechanism for activation / deactivation of SP-CSI on PUSCH as for UL grant free transmission in NR
· Note: It’s up to UL scheduling session to decide if MAC CE confirmation is needed for SP-CSI

Agreement:
· When A-CSI reporting on CSI only PUSCH with single CSI report is triggered,
· UE is not expected to receive a scheduling DCI with symbol offset such that M-L-N < Z
· UE is not expected to receive a scheduling DCI if AP CSI-RS is used for channel measurement and with symbol offset such that M-O-N < Z’
· FFS for the condition when P/SP CSI-RS is used for channel/interference measurement
· FFS if this agreement applies to beam reporting in addition to CSI reporting
· Note:
· L=the last symbol of PDCCH triggering the A-CSI reporting 
· M=the starting symbol of the PUSCH
· N= the TA value in unit of symbols (e.g., TA=1.4 symbol)
· O= the later symbol between the last symbol of AP CSI-RS resource for CMR, the last symbol of aperiodic NZP CSI-RS for IM (if present) and the last symbol of aperiodic CSI-IM (if present)

Agreement:
· Time offset of the CSI reference resource is derived from Z’ for a given CSI latency and numerology as follows:
· 
nCQI_ref is the smallest value greater than or equal to , such that slot n - nCQI_ref corresponds to a valid downlink slot. 
· This is applied for at least for aperiodic CSI reporting
· FFS criterion for P / SP reporting
· This is applied when AP/P/SP CSI-RS is used for CSI calculation.
· When P/SP CSI-RS / CSI-IM is used for channel/interference measurement, UE is not expected to measure channel/interference on the CSI-RS / CSI-IM whose last OFDM symbol is received 0 to Z’ symbols before transmission time of first OFDM symbol of AP CSI reporting.
· Note: This is not the only condition, the CSI-RS shall also be on or before the CSI reference resource, this also includes the AP CSI-RS case
· FFS if this criterion is needed for P / SP reporting
· FFS: When P/SP CSI-RS is used for channel/interference measurement in case of AP CSI reporting, UE does not expect that the latest CSIRS no later than CSI reference resource is received before triggering PDCCH.

Agreement:
· In Table I, (Z,Z’) values are baseline values which shall be supported by all UEs.
· All (Z,Z’) values in Table I are TBD.
· FFS whether (Z,Z’) values for low latency and high latency CSI in Table I are the same for a given numerology, in case of normal UE.
· Note. If those two values are the same for all numerology, then low and high latency is merged for normal UE. 
· In Table II, for a given numerology and CSI latency, whether or not to support the (Z,Z’) value in Table II is reported as a UE capability.
· For a given numerology and CSI latency, the (Z,Z’) values in Table II should be equal to or smaller than (Z,Z’) values in Table I.
· All (Z,Z’) are fixed in specification and the values are TBD
· If no agreement on the values for Table II can be achieved, advanced UE is not supported for Rel-15
Table1. CSI calculation time Z for normal UE.
	CSI latency
	Units
	15kHz SCS
	30kHz SCS
	60kHz SCS
	120kHz SCS

	Low latency
	Symbols
	(Z1,1, Z’1,1)
	(Z1,2, Z’1,2)
	(Z1,3, Z’1,3)
	(Z1,4, Z’1,4)

	High latency
	Symbols
	(Z2,1, Z’2,1)
	(Z2,2, Z’2,2)
	(Z2,3, Z’2,3)
	(Z2,4, Z’2,4)


Table2. CSI calculation time Z for advanced UE.
	CSI latency
	Units
	15kHz SCS
	30kHz SCS
	60kHz SCS
	120kHz SCS

	Low latency
	Symbols
	(Z1,1, Z’1,1)
	(Z1,2, Z’1,2)
	(Z1,3, Z’1,3)
	(Z1,4, Z’1,4)

	High latency
	Symbols
	(Z2,1, Z’2,1)
	(Z2,2, Z’2,2)
	(Z2,3, Z’2,3)
	(Z2,4, Z’2,4)



In this contribution, we discuss some further remaining issues of the CSI reporting and give our recommendations to update the text proposals on CSI reporting.
2. Discussion on Remaining Issues
2.1. [bookmark: _Hlk497821946][bookmark: _Hlk497822531]Confliction between indicated Number-CQI and reported RI
The number of CQIs can be configured via RRC signalling Number-CQI. 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. On the other hand, it was captured in [2] “For Type I CSI feedback, Part 1 contains RI (if reported), CRI (if reported), CQI for the first codeword. Part 2 contains PMI and contains the CQI for the second codeword when RI>4”. And Table 7.3.1.3-1 in [3] defines codeword-to-layer mapping for spatial multiplexing for each RI. Even though it was mentioned that the functionality of Number-CQI is duplicated with RI restriction, the proposal of removal of Number-CQI was not agreed.
There may be some conflicts on the number of CQIs to be reported between the configured parameter Number-CQI and reported RI. Since it is configured by the higher layer, Number-CQI should be decisive. Then there may be several alternatives:
· When the UE is configured with the higher layer configured parameter Number-CQI set to ‘1’
· Alt 1: RI is restricted with no more than 4 regardless of RI restriction configuration, and a single CQI is reported for one codeword per CSI. 
· Alt 2: RI is reported according to RI restriction (if configured) and all of the layers are mapped to a single codeword and a single CQI is reported for the single codeword per CSI.
· Alt 3: RI is reported according to RI restriction (if configured) and only a single CQI for the first codeword is reported per CSI. 
· When the UE is configured with the higher layer configured parameter Number-CQI set to ‘2’
· The number of CQIs to report depends on reported RI.
Alt 2 requires additional definition of codeword-to-layer mapping which needs more standardization efforts. If Alt 3 is adopted, there could be the case that the indicated LI is not among the layers for the reported CQI if LI is configured to report. We prefer Alt 1 which has no signaling impacts and reasonable reports.
Proposal 1:
· When the UE is configured with the higher layer configured parameter Number-CQI set to ‘1’
· RI is restricted with no more than 4 regardless of RI restriction configuration, and a single CQI is reported for one codeword per CSI. 
· When the UE is configured with the higher layer configured parameter Number-CQI set to ‘2’
· The number of CQIs to report depends on reported RI.

2.2. Difference depending on if it is CSI only PUSCH or CSI + data?
An issue related to CSI computation is that whether there is a difference depending on if it is CSI only PUSCH or CSI + data. Three alternatives were given in [4]:
· Alt 1: No
· Alt 2: Yes, one symbol is additionally added to Z
· Alt 3: Yes, N2 symbols is additionally added to Z
Because the minimum duration Zk,l (in symbols) for processing a CSI is a coarse value, there is no need to resolute too much details. Furthermore, PUSCH slot offset when CSI is multiplexed with UL-SCH on PUSCH is determined only from the indicated K2 value from pusch-symbolAllocation, not from aperiodicReportSlotOffset, the minimum duration Zk,l is not essential. Therefore, we support Alt 1.
Proposal 2:
· There is no difference in the minimum duration Zk,l (in symbols) for processing a CSI depending on if it is CSI only PUSCH or CSI+data.
2.3. UE capability of CSI computation
In RAN1 #92 agreement [1], one table (Table I) of (Z, Z’) baseline values which shall be supported by all normal UEs and another possible table (Table II) of (Z, Z’) values for advanced UEs were proposed. In each table, (Z, Z’) are provided for a given numerology and CSI latency. For a given numerology and CSI latency, whether or not to support the (Z, Z’) value in Table II is reported as a UE capability. In the latest UE feature list [5], the following items related to CSI computation time are listed:
	#
	Feature group
	Components
	…
	RAN WG recommendation

	2-25
	Beam reporting timing
	1. The number of symbols, Xi, between the last symbol of SSB/CSI-RS and the first symbol of the transmission channel containing beam report is at least RBi, where
i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.
	
	Candidate value set for X1 is {2, 4, [8]}
Candidate value set for X2 is {4,8, [14]}
Candidate value set for X3 is {7 or 8,14 or 15, 28}
RAN1 will further decide between 7 and 8 and between 14 and 15.
Candidate value set for X4, {14, 28, [42]}

	2-35
	CSI report framework 

	…
4. Minimum duration Zk,l (in symbols)for processing a CSI, k is level of CSI latency class, i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS. 
…
	
	…
Component-4: candidate value Zk,l: FFS
…



In our view, the CSI computation time (Z, Z’) should include both L1-RSRP computation and CSI computation. Therefore, the Xi for beam reporting timing can be merge with Zk,l for CSI computation, i.e., 2-25 can be deleted. Furthermore, if table of CSI computation delay is captured in [2], what a UE feature should be reported is whether the UE is a normal UE or an advanced UE. The detailed Zk,l values can be omitted.
Proposal 3:
· The CSI computation time (Z, Z’) should include the both L1-RSRP computation and CSI computation.
· Revise items 2-25 and 2-35 in the UE feature list table in [5] according to the latest agreement.
2.4. Cases of CSI not required to be updated by the UE
It was agreed that when A-CSI reporting on CSI only PUSCH with single CSI report is triggered,
· UE is not expected to receive a scheduling DCI with symbol offset such that M-L-N < Z
· UE is not expected to receive a scheduling DCI if AP CSI-RS is used for channel measurement and with symbol offset such that M-O-N < Z’
There leaves two FFSs:
· The condition when P/SP CSI-RS/CSI-IM is used for channel/interference measurement for A-CSI reporting
· If the above agreement applies to beam reporting in addition to CSI reporting
As our proposal in our companion contribution [6], casual P/SP CSI-RS/CSI-IM can be used for channel measurement/interference measurement for A-CSI reporting, i.e., there is no need to restrict the UE to measure the P/SP CSI-RS/CSI-IM transmitted in the slot no early than the A-CSI triggering DCI. In such a case, the CSI reference resource definition and P/SP CSI-RS/CSI-IM measurement already captured in [2] is clear:
· When periodic or semi-persistent CSI-RS/CSI-IM is used for channel/interference measurements, the UE is not expected to measure channel/interference on the CSI-RS/CSI-IM whose last OFDM symbol is received up to Z’ symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting. 
· There is 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 for which the CSI reporting is performed.
It implies that the P/SP CSI-RS/CSI-IM within 0~Z’ symbols before the first symbol of the A-CSI reporting cannot be used for measurement, and the latest one before CSI reference resource should be used for measurement.
Since we have proposed that the computation time for beam reporting is merged with that for CSI computation, above agreement also applies to beam reporting in addition to CSI reporting.
Proposal 4:
· When A-CSI reporting on CSI only PUSCH for both CSI acquisition and beam reporting with single CSI report is triggered,
· UE is not expected to receive a scheduling DCI with symbol offset such that M-L-N < Z
· UE is not expected to receive a scheduling DCI if AP CSI-RS is used for channel measurement and with symbol offset such that M-O-N < Z’
2.5. CSI reference definition
[bookmark: _Toc501048191]For P/SP-CSI reporting, the P/SP CSI-RS/CSI-IM within 0~Z’ symbols before the first symbol of the A-CSI reporting cannot be used for measurement. We propose
Proposal 5:
------------------------------Start Text Proposal---------------------------------
5.2.2.1.1	CSI reference resource definition

The CSI reference resource for a serving cell is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI value relates.
[bookmark: _Hlk497896664]-	In the time domain, for a UE configured with a single CSI resource set for the serving cell, the CSI reference resource for a CSI reporting in uplink slot n is defined by a single downlink slot n-nCQI_ref,

-	where for periodic and semi-persistent CSI reporting nCQI_ref is the smallest value greater than or equal to [TBD] , such that it corresponds to a valid downlink slot. 
-	the UE is not expected to measure channel/interference on the periodic or semi-persistent CSI-RS/CSI-IM whose last OFDM symbol is received up to Z’ symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting.

[bookmark: _Hlk497823914]-	where for aperiodic CSI reporting, if the UE is indicated by the DCI to report CSI in the same slot as the CSI request, nCQI_ref is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise nCQI_ref is the smallest value greater than or equal to , such that slot n-nCQI_ref corresponds to a valid downlink slot, where Z’ corresponds to the delay requirement as defined in Subclause 5.4.
-	when periodic or semi-persistent CSI-RS/CSI-IM is used for channel/interference measurements, the UE is not expected to measure channel/interference on the CSI-RS/CSI-IM whose last OFDM symbol is received up to Z’ symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting.
------------------------------End Text Proposal---------------------------------
2.6. P/SP-CSI reporting for DL BWP switch
One remaining issue is if the P/SP CSI report continues after the DL BWP switch.
In the former active DL BWP, P/SP-CSI reporting settings associated with each candidate DL BWP can be configured in advance. For P-CSI reporting, after switching to the new active DL BWP, UE should continue reporting the P-CSI if a P-CSI Report Setting has been configured before DL BWP switch and its associated P CSI-RS has been transmitted in the new active DL BWP.
Proposal 6:
· For P-CSI report, after switching to the new active DL BWP:
· Continue transmitting the P-CSI report if a P-CSI report setting has been configured before DL BWP switch and its associated P-CSI-RS has been transmitted in the new active DL BWP
For SP-CSI reporting on PUCCH/PUSCH, the MAC CE/DCI is able to activate the SP-CSI reporting which is associated with target DL BWP to which the UE is required to switch. Before switching to the target DL BWP, UE doesn’t report P/SP CSI reports associated with the target BWP which is inactive. After DL BWP switch, if the P/SP CSI-RS/CSI-IM for SP-CSI reporting has been transmitted in the new active DL BWP, the SP-CSI can be reported continuously without too much delay. This procedure is illustrated in Figure 1.


Figure 1: An illustration of SP-CSI reporting for DL BWP switch
Proposal 7:
· For SP-CSI reporting
· Support activating SP-CSI reporting on inactive DL BWP. Once activated, the corresponding SP-CSI is transmitted once the associated BWP is activated and the measured CSI-RS is present.
· SP-CSI reports on PUSCH stays active if DL BWP is changed to another BWP and then changed back.
2.7. P/SP-CSI report when UL BWP switches
In RAN1 NR_AH1801, it was agreed that a PUCCH resource for each candidate UL BWP is configured for each PUCCH-based CSI report. This intends to provide continuous UL PUCCH resources when UL BWP switches. When UL BWP switch happens, for SP-CSI report on PUSCH in the new active BWP, the same mechanism can also be applied to guarantee the UL PUSCH resource continuity. After UL BWP switch, if a UE stops PUSCH-based SP-CSI reporting following SPS behaviour, different UE behaviour would occur for PUCCH-based SP-CSI reporting and PUSCH-based SP-CSI reporting. Following two alternatives can be considered:
· Alt 1: the same PUSCH resource as indicated in the DCI for SP-CSI activation in the former active BWP
· Alt 2: PUSCH resources for SP-CSI report for each candidate UL BWP are configured or indicated
Alt 2 is preferred. PUSCH resource configurations for one or more UL BWPs may be different due to different numerologies of UL BWP.
Proposal 8:
For SP-CSI report on PUSCH in the new active BWP
· PUSCH resources for SP-CSI report for each candidate UL BWP are configured or indicated.
2.8. Use one-part encoding of Type I CSI when RI is not reported
Some companies proposed that one-part encoding of subband CSI report is used when UE is not configured to report RI (for instance due to rank restriction), instead of using two-part reporting. 
When RI is not reported, two-part encoding of Type I CSI can work and requires no further standardization efforts. So the proposal is not a must in the current release and it can be considered to optimize in the later releases.
Proposal 9:
· Keep using two-part encoding of Type I CSI when RI is not reported.
2.9. Slot offset indication for CSI-only A-CSI reporting
In [7], the agreement on slot offset of CSI-only PUSCH was achieved and it was captured in [2] as follows:






When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report by a CSI request field on a DCI, the Time-domain PUSCH resources field of the DCI provides a row index of a higher layer configured table pusch-symbolAllocation, where the indexed row defines the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission and K2 is determined based on the corresponding list entries  of the higher layer parameter reportSlotOffset for the  triggered CSI Reporting Settings. The ith codepoint of K2 s determined as  where  is the ith codepoint of .

From the above description, for a CSI-only PUSCH, the SLIV and mapping type of the PUSCH can be inferred from the corresponding configuration in a row of pusch-symbolAllocation, and the row index is indicated by the Time-domain PUSCH resources field of the A-CSI triggering DCI. But the slot offset information in the row of pusch-symbolAllocation which indicates the slot offset K2 for PUSCH is invalid, and it should be determined based on the corresponding list of reportSlotOffset of the Nrep triggered CSI Reporting Settings. An example was given as follows:
In CSI Reporting Setting 1, candidate slot offsets configured in reportSlotOffset are Y1 = {1, 2, 3, 6}, while in CSI Reporting Setting 2, candidate slot offsets configured in reportSlotOffset are Y2 = {2, 3, 4, 5}. Then Y becomes {2, 3, 4, 6}.
The A-CSI triggering DCI should indicate the selected slot offset index i for the A-CSI-only PUSCH. However, it is unclear how to indicate the index i in current DCI format 0_1. As the slot offset information K2 in the higher layer configured table pusch-symbolAllocation is not the index but slot offset value, it is hard to change the meaning of the information. We propose the following way to indicate the slot offset index i:
Proposal 10:
· Reuse Time domain resource assignment field whose value indicates the slot offset index for the A-CSI-only PUSCH.
------------------------------Start Text Proposal---------------------------------





When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report by a CSI request field on a DCI, the Time-domain PUSCH resources field of the DCI provides a row index of a higher layer configured table pusch-symbolAllocation, where the indexed row defines the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission and K2 is determined based on the corresponding list entries  of the higher layer parameter reportSlotOffset for the  triggered CSI Reporting Settings. The ith codepoint of K2 sis determined as  where  is the ith codepoint of . The value of i is the bits value in the Time-domain PUSCH resources field.
------------------------------End Text Proposal---------------------------------
2.10. CSI report in DRX mode
For A-CSI reporting, it should follow the UL PUSCH scheduling behaviour that the UE restarts the drx-InactivityTimer to guarantee the A-CSI can be reported in the Active Time according to [8]. In [9], UE behaviour on PUCCH for DRX has been agreed:
· When UE is not in Active Time, no PUCCH transmission is performed except for SR (CSI on PUCCH shall not be reported).
The above agreement affects P-CSI reporting and PUCCH-based SP-CSI reporting when the UE is not in Active Time. For PUSCH-based SP-CSI reporting, if we follow the UL SPS behaviour in DRX, PUSCH-based SP-CSI shall be reported in the non-Active Time. Thus, a behaviour difference occurs for PUCCH-based SP-CSI reporting and PUSCH-based SP-CSI reporting. In order to unify the SP-CSI reporting behaviour in DRX mode operation, we propose 
Proposal 11:
· In DRX mode operation, PUSCH-based SP-CSI is not reported when UE is not in Active Time. 
Furthermore, we can restrict CSI measurement only in Active Time to save UE power.
Proposal 12:
------------------------------Start Text Proposal---------------------------------
5.2.2.1	Channel quality indicator (CQI)
For a UE in DRX mode operation, the most recent occasion of CSI-IM and/or NZP CSI-RS for interference measurement and channel measurements for computing CSI reported in uplink slot n should be in Active Time according to [TS 38.312].
------------------------------End Text Proposal---------------------------------
2.11. More colliding cases for PUCCH-based CSI reporting
Current rules dealing with PUCCH-based CSI report collision including the following two cases:
Case 1: If no multi-CSI PUCCH is configured, apply the dropping rule if two PUCCH-based CSI reports are collided.
Case 2: If multi-CSI PUCCH(s) is configured, determine the appropriate multi-CSI PUCCH and transmit the collided PUCCH-based CSI reports and apply dropping rules.
For Case 1, some examples of multiple colliding PUCCH-based CSI reports are shown in Figure 2. For Case 2, a selected multi-CSI PUCCH may again collide with another CSI report on PUCCH as shown in Figure 3.


Figure 2: Examples of Case 1


Figure 3: Examples of Case 2

The CSI dropping procedure of various possibilities should be clarified to avoid ambiguity in gNB and UE understanding. We have the following proposals:
Proposal 13:
· If no multi-CSI PUCCH is configured, apply dropping rule on multiple PUCCH-based CSI reports successively according to the timing sequence of the first symbol of each CSI report on PUCCH:
· If a CSI report collides with the next CSI report, apply CSI dropping rule, and one of the CSI report is dropped and the other one  temporarily survives
· Otherwise, both CSI reports temporarily survive
· If multiple PUCCH resources carrying CSI report have the same start OFDM symbol, the one with higher priority temporarily survives
· After going through all CSI reports, the temporarily survival CSI reports are reported.
· If J≥1 multi-CSI PUCCH resources are configured,
· First multiplex the colliding CSI reports on an appropriate multi-CSI PUCCH resource and applying associated dropping rules
· [bookmark: _GoBack]If the multi-CSI PUCCH collides with another PUCCH-based CSI report,the PUCCH-based CSI report and all of the colliding CSI reports should be multiplexed on an appropriate multi-CSI PUCCH which may differ from the previous determined multi-CSI PUCCH;
· Otherwise, the CSI reports on the multi-CSI PUCCH and the PUCCH-based CSI report will be reported separately.
2.12. Wideband frequency-granularity
Proposal 14:
------------------------------Start Text Proposal---------------------------------
[bookmark: _Toc501048183]5.2.1.4	Reporting configurations
A CSI Reporting Setting is said to have a wideband frequency-granularity if either
-	ReportQuantity is set to ‘CRI/RI/PMI/CQI’, ‘CRI/RI/i1/CQI’ or 'CRI/RI/LI/PMI/CQI', CQI-FormatIndicator indicates single CQI reporting and PMI-FormatIndicator indicates single PMI reporting, or
-	ReportQuantity is set to ‘CRI/RI/i1’ or
-	ReportQuantity is set to ‘CRI/RI/CQI’ and CQI-FormatIndicator indicates single CQI reporting, or
-	ReportQuantity is set to ‘CRI/RSRP’ or ‘SSBRI/RSRP’
otherwise, the CSI Reporting Setting is said to have a subband frequency-granularity.
------------------------------End Text Proposal---------------------------------

3. Conclusion
We discuss some remaining details of the CSI reporting and propose:
Proposal 1:
· When the UE is configured with the higher layer configured parameter Number-CQI set to ‘1’
· RI is restricted with no more than 4 regardless of RI restriction configuration, and a single CQI is reported for one codeword per CSI. 
· When the UE is configured with the higher layer configured parameter Number-CQI set to ‘2’
· The number of CQIs to report depends on reported RI.

Proposal 2:
· There is no difference in the minimum duration Zk,l (in symbols) for processing a CSI depending on if it is CSI only PUSCH or CSI+data.

Proposal 3:
· The CSI computation time (Z, Z’) should include the both L1-RSRP computation and CSI computation.
· Revise items 2-25 and 2-35 in the UE feature list table in [5] according to the latest agreement.

Proposal 4:
· When A-CSI reporting on CSI only PUSCH for both CSI acquisition and beam reporting with single CSI report is triggered,
· UE is not expected to receive a scheduling DCI with symbol offset such that M-L-N < Z
· UE is not expected to receive a scheduling DCI if AP CSI-RS is used for channel measurement and with symbol offset such that M-O-N < Z’

Proposal 5:
------------------------------Start Text Proposal---------------------------------
5.2.2.1.1	CSI reference resource definition

The CSI reference resource for a serving cell is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI value relates.
-	In the time domain, for a UE configured with a single CSI resource set for the serving cell, the CSI reference resource for a CSI reporting in uplink slot n is defined by a single downlink slot n-nCQI_ref,

-	where for periodic and semi-persistent CSI reporting nCQI_ref is the smallest value greater than or equal to [TBD] , such that it corresponds to a valid downlink slot. 
-	the UE is not expected to measure channel/interference on the periodic or semi-persistent CSI-RS/CSI-IM whose last OFDM symbol is received up to Z’ symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting.

-	where for aperiodic CSI reporting, if the UE is indicated by the DCI to report CSI in the same slot as the CSI request, nCQI_ref is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise nCQI_ref is the smallest value greater than or equal to , such that slot n-nCQI_ref corresponds to a valid downlink slot, where Z’ corresponds to the delay requirement as defined in Subclause 5.4.
-	when periodic or semi-persistent CSI-RS/CSI-IM is used for channel/interference measurements, the UE is not expected to measure channel/interference on the CSI-RS/CSI-IM whose last OFDM symbol is received up to Z’ symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting.
------------------------------End Text Proposal---------------------------------

Proposal 6:
· For P-CSI report, after switching to the new active DL BWP:
· Continue transmitting the P-CSI report if a P-CSI report setting has been configured before DL BWP switch and its associated P-CSI-RS has been transmitted in the new active DL BWP

Proposal 7:
· For SP-CSI reporting
· Support activating SP-CSI reporting on inactive DL BWP. Once activated, the corresponding SP-CSI is transmitted once the associated BWP is activated and the measured CSI-RS is present.
· SP-CSI reports on PUSCH stays active if DL BWP is changed to another BWP and then changed back.

Proposal 8:
For SP-CSI report on PUSCH in the new active BWP
· PUSCH resources for SP-CSI report for each candidate UL BWP are configured or indicated.

Proposal 9:
· Keep using two-part encoding of Type I CSI when RI is not reported.

Proposal 10:
· Reuse Time domain resource assignment field whose value indicates the slot offset index for the A-CSI-only PUSCH.
------------------------------Start Text Proposal---------------------------------





When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report by a CSI request field on a DCI, the Time-domain PUSCH resources field of the DCI provides a row index of a higher layer configured table pusch-symbolAllocation, where the indexed row defines the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission and K2 is determined based on the corresponding list entries  of the higher layer parameter reportSlotOffset for the  triggered CSI Reporting Settings. The ith codepoint of K2 sis determined as  where  is the ith codepoint of . The value of i is the bits value in the Time-domain PUSCH resources field.
------------------------------End Text Proposal---------------------------------

Proposal 11:
· In DRX mode operation, PUSCH-based SP-CSI is not reported when UE is not in Active Time. 

Proposal 12:
------------------------------Start Text Proposal---------------------------------
5.2.2.1	Channel quality indicator (CQI)
For a UE in DRX mode operation, the most recent occasion of CSI-IM and/or NZP CSI-RS for interference measurement and channel measurements for computing CSI reported in uplink slot n should be in Active Time according to [TS 38.312].
------------------------------End Text Proposal---------------------------------

Proposal 13:
· If no multi-CSI PUCCH is configured, apply dropping rule on multiple PUCCH-based CSI reports successively according to the timing sequence of the first symbol of each CSI report on PUCCH:
· If an CSI report collides with the next CSI report, apply CSI dropping rule, and one of the CSI report is dropped and the other one  temporarily survives ;
· Otherwise, both CSI reports temporarily survive
· If multiple PUCCH resources carrying CSI report have the same start OFDM symbol, the one with higher priority temporarily survives
· After going through all CSI reports, the temporarily survival CSI reports are reported.
· If J≥1 multi-CSI PUCCH resources are configured,
· First multiplex the colliding CSI reports on an appropriate multi-CSI PUCCH resource and applying associated dropping rules
· If the multi-CSI PUCCH collides with another PUCCH-based CSI report,the PUCCH-based CSI report and all of the colliding CSI reports should be multiplexed on an appropriate multi-CSI PUCCH which may differ from the previous determined multi-CSI PUCCH;
· Otherwise, the CSI reports on the multi-CSI PUCCH and the PUCCH-based CSI report will be reported separately.

Proposal 14:
------------------------------Start Text Proposal---------------------------------
5.2.1.4	Reporting configurations
A CSI Reporting Setting is said to have a wideband frequency-granularity if either
-	ReportQuantity is set to ‘CRI/RI/PMI/CQI’, ‘CRI/RI/i1/CQI’ or 'CRI/RI/LI/PMI/CQI', CQI-FormatIndicator indicates single CQI reporting and PMI-FormatIndicator indicates single PMI reporting, or
-	ReportQuantity is set to ‘CRI/RI/i1’ or
-	ReportQuantity is set to ‘CRI/RI/CQI’ and CQI-FormatIndicator indicates single CQI reporting, or
-	ReportQuantity is set to ‘CRI/RSRP’ or ‘SSBRI/RSRP’
otherwise, the CSI Reporting Setting is said to have a subband frequency-granularity.
------------------------------End Text Proposal---------------------------------
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