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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]According to the previous agreements [1], some remaining issues still require to be addressed in CSI reporting, including the timing of A-CSI reporting as well as CSI reference resource, DCI field design for the activation and deactivation of SP-CSI reporting, the triggering and configuration of CSI reporting when BWP switching, CSI reporting related UE capability issues and the remaining issues for priority rules.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Remaining issues in specification
Timing offset for A-CSI reporting
Evaluation of Z 
The issue of timing offset for A-CSI reporting on PUSCH is essential for UE implementation and CSI reporting configuration, which has RRC signaling impact with candidate value for timing offset. In previous agreements, Z is introduced and defined as the minimum required number of symbols for PDCCH detection/decoding for receiving the CSI reporting triggering DCI, channel estimation, and CSI calculation for a given numerology and CSI complexity. Two latency CSI classes for CSI computation capability are provided for the evaluation of Z. Specifically, low latency CSI class is defined as WB CSI including maximum 4 ports under the configuration of Type-I codebook or no PMI, while high latency CSI class is defined as the superset of all CSI that is supported by the UE.
In RAN1 #92, further agreements have been achieved on CSI calculation capability:
	Agreements:
· 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)
Agreements:
· 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 section, we will provide our viewpoint on the timing offset for AP-CSI reporting. 
As agreed before, the low latency CSI class is defined as type I codebook or no PMI based WB CSI including maximum 4 ports, while the high latency CSI class is defined as the superset of all CSI that is supported by the UE. The values of (Z, Z’) for low latency class and high latency CSI class can be quite different. In table 3 and 4, we provide the values of (Z, Z’) for normal and advanced UEs respectively. The bandwidth assumptions are 50/100/200/400 MHz for the SCSs of 15/30/60/120KHz.
Table 3: The values of (Z, Z’) for normal UE
	CSI type
	
	Units
	15 KHz SCS
	30 KHz SCS
	60 KHz SCS
	120 KHz SCS

	Low latency CSI
	
	Symbols
	(Z1,1, Z1,1’) = (5, 3)
	(Z1,2, Z1,2’) = (9, 6)
	(Z1,3, Z1,3’) = (17, 12)
	(Z1,4, Z1,4’) = (22, 12)

	High latency CSI
	
	Symbols
	(Z1,1, Z1,1’) = (16, 14)
	(Z1,2, Z1,2’) = (31, 28)
	(Z1,3, Z1,3’) = (61, 56)
	(Z1,4, Z1,4’) = (66, 56)



Table 4: The values of (Z, Z’) for advanced UE
	CSI type
	Units
	15 KHz SCS
	30 KHz SCS
	60 KHz SCS
	120 KHz SCS

	Low latency CSI
	Symbols
	(Z1,1, Z1,1’) = (3, 2)
	(Z1,2, Z1,2’) = (5, 3)
	(Z1,3, Z1,3’) = (9, 6)
	(Z1,4, Z1,4’) = (11, 6)

	High latency CSI
	Symbols
	(Z1,1, Z1,1’) = (8, 7)
	(Z1,2, Z1,2’) = (16, 14)
	(Z1,3, Z1,3’) = (31, 28)
	(Z1,4, Z1,4’) = (33, 28)



Actually, single latency CSI should be used for normal UE in the practical implementation from our preference, which can avoid the potential complexity of network scheduling and UE implementation with different values for two latencies. In this case, we prefer use the values evaluated by the high latency CSI.
Proposal 1: For normal UE, low latency and high latency CSI should be merged under a given numerology.
Note that values in Tables 3 and 4 are under the assumption of 1 NZP CSI-RS resource per CSI-RS resource set. With more than 1 NZP CSI-RS resource per CSI-RS resource set, the CSI estimation and calculation will cost more time. Thus (Z, Z’) when reporting quality includes CRI should be considered additionally. One possible approach is to scale (Z, Z’) values for CSI with configured NZP CSI-RS resources per CSI-RS resource set. 
Proposal 2: (Z, Z’) values should be considered further for CSI reporting including CRI.
Offset for multiple CSI reporting
The above discussion focuses on the scenario of single A-CSI reporting setting. It has been agreed that one A-CSI trigger state can be associated with multiple A-CSI reporting settings. It means that the multiple CSI reports can be triggered simultaneously. For example, two A-CSI reports are triggered. One is low latency CSI with Z1 and the other one is high latency CSI with Z2. To keep the implementation simple, the triggered 2 A-CSIs should be serially computed according to our preference. Then the value of Z should be Z1+ Z2.  
UCI multiplexed with data
The following agreement has been achieved on the slot offset when CSI is multiplexed with UL-SCH:
	Agreement:
· When CSI is transmitted on PUSCH, SLIV and PUSCH mapping type is determined from pusch-symbolAllocation in the same way as for PUSCH without CSI
· 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 above only applies for the case where CSI is multiplexed with data
· Note: The number of candidate values for aperiodicReportSlotOffset and K2 are the same



	Agreements:
· For NR, RAN1 should consider the UE processing time(s) in terms of symbols (N1, N2) together with absolute time (in us), instead of slots (K)
· N1: the number of OFDM symbols required for UE processing from the end of NR-PDSCH reception to the earliest possible start of the corresponding ACK/NACK transmission from UE perspective.
· N2: the number of OFDM symbols required for UE processing from the end of NR-PDCCH containing the UL grant reception to the earliest possible start of the corresponding NR-PUSCH transmission from UE perspective.



When A-CSI is multiplexed with UL-SCH, gNB should leave enough time for preparing both UL-SCH and A-CSI report. If the UL-SCH preparation and A-CSI calculation can be processed in parallel, the time period no less than max(Z, N2) is enough to prepare both UL-SCH and A-CSI report, where N2 denotes the UL-SCH preparing time in term of OFDM symbol. However, the payload size of A-CSI depends on the value of RI and can’t be known advanced at gNB side. Therefore, before rate matching A-CSI report and UL-SCH to the pre-scheduled resource by gNB, the payload size of A-CSI should be known to UE. It means that UL-SCH preparing and A-CSI calculation cannot be processed in parallel. Based on the above analysis, we have the following proposal:
Proposal 3: When A-CSI is multiplexed with UL-SCH, the timing offset from the last symbol of PDCCH containing the trigger for A-CSI and UL grant to the starting symbol of PUSCH transmission should be no less than Z+N2+TA. Otherwise the A-CSI will not be reported in the scheduled PUSCH.
Timing for CSI reference resource
	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.



As shown in the agreements, the CSI reference resource timing has been discussed and determined for AP CSI reporting. Since AP CSI reporting is on demand triggered, the timing of CSI reference resource should be related to the locations of DCI, CSI-RS and detail CSI configuration, which would have a big impact on the UE implementation. However, for P/SP CSI reporting, CSI feedback is not that urgent as AP CSI reporting and the timing offset of CSI reference resource can be fixed for each numerology to relax the UE implementation.  can be a starting point for 15KHz SCS referring to LTE. 
Proposal 4: For P/SP CSI reporting, the time offset of CSI reference resource is a fixed value for a given numerology.
For AP CSI reporting based on AP CSI-RS, the CSI-RS should be no early than the DCI triggering. However for AP CSI reporting based on P/SP CSI-RS, the situation is different. The measured CSI-RS is not necessary to be after associated DCI. One may argue that it requires UE to buffer all P/SP CSI-RS, hence complex the UE implementation. However, when gNB configures P/SP CSI-RS, a corresponding P/SP CSI reporting is usually configured. Thus, UE needs to buffer the CSI-RS anyway. Besides, if the measurement restriction is set “ON”, UE needs to perform some filtering like operation on these CSI-RS measurements. Hence buffering those CSI-RS is anyway required. Thus, it is not necessary to restrict that the latest CSI-RS no later than CSI reference resource is received after the triggering PDCCH. . 
Proposal 5: For AP CSI reporting based on P/SP CSI-RS, CSI-RS that the associated CSI is measured on is not necessary to be after DCI trigger.  
Activation/deactivation of SP-CSI on PUCCH/PUSCH 
In RAN1 #92, the following agreements regarding SP-CSI reporting on PUSCH are reached.
	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:
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



As agreed for DCI format 0_1, the activating DCI and deactivating DCI would use the same configured SP-CSI trigger state for activating and deactivating the same SP-CSI reporting. In this way, multiple active SP-CSI measurements/reports at a given time can be differentiated since each SP-CSI reporting has a unique trigger state code-point. As a result, with DCI Formats 0_1, multiple SP-CSI reports on PUSCH can be active at the same time. As shown in Figure 1, there are three active SP-CSI measurements/reports on PUSCH from T0 to T1. Each SP-CSI measurements/reports is configured with a unique trigger state code-point in the CSI request field of its activating/deactivating DCIs.
Proposal 6: Multiple active SP-CSI reports on PUSCH at any time are supported for DCI-format 0_1.
· Same trigger state code-point in the CSI request fields within activating/deactivating DCIs is used to select one SP-CSI report on PUSCH.

Figure 1. Example of multiple active SP-CSI reports on PUSCH at a given time
In order to support multiple active SP-CSI measurements/reports on PUSCH at a given time, the DCI validation fields shall be different for the activating DCI and deactivating DCI of the same SP-CSI report on PUSCH, since the CSI request fields in activating/deactivating DCI have the same trigger state code-point. Additional DCI validation fields should be combined to distinguish which DCI is for activation and which is for deactivation, as in LTE. Combining additional validation field and CSI request field for activation and deactivation of SP-CSI can also be used to reduce the possibility of error detection. Furthermore, if one DCI is missed, we can still know which DCI is for activation and which is for deactivation with different validation fields.
For DCI validation fields of activation for SP-CSI on PUSCH, the always-existing DCI fields, as in Table 5. “New data indicator”, “TPC command for scheduled PUSCH”, “Redundancy version” and “HARQ process number” are only related to retransmission and power control mechanisms, which are meaningless for SP-CSI reporting on PUSCH. 
Table 5. DCI validation fields of activation for SP-CSI on PUSCH
	DCI field in DCI format 0_1
	Value

	New Data Indicator
	set to all '0'

	TPC command for scheduled PUSCH
	set to all '0'

	Redundancy version
	set to all '0'

	HARQ process number
	set to all ‘0’



Table 6. DCI validation fields of deactivation for SP-CSI on PUSCH
	DCI field in DCI format 0_1
	Value

	New Data Indicator
	set to all '0'

	TPC command for scheduled PUSCH
	set to all '0'

	Redundancy version
	set to all '0'

	HARQ process number
	set to all ‘0’

	Frequency domain resource assignment
	set to all ‘1’

	Time domain resource assignment
	set to all ‘1’

	Modulation and coding scheme
	set to all ‘1’

	Antenna ports 
	set to all ‘1’



For DCI validation fields of deactivation for SP-CSI report on PUSCH, the always-existing DCI fields can be considered, as in Table 6. Besides the four fields in Table 5 that only related to retransmission and power control mechanisms, the four extra fields, i.e., ‘Frequency domain resource assignment’, ‘Time domain resource assignment’, ‘Modulation and coding scheme’, ‘Antenna ports’ can be used for validation of deactivation. Once a SP-CSI report on PUSCH is to be deactivated, its resource scheduling becomes meaningless. It is should be noted that the always-existing DCI fields of ‘Frequency domain resource assignment’, ‘Time domain resource assignment’, ‘Modulation and coding scheme’ and ‘Antenna ports’ need to be used for semi-persistent resource scheduling of SP-CSI reporting on PUSCH, which are inappropriate for DCI validation of activation.
Proposal 7: The activation/deactivation DCIs are validated by the bit-field values of the DCI fields in Table 5 and 6 respectively. 
For both UL-TWG-type1 and UL-TWG-type2 grant free transmission, the gNB use DTX detection of the SP-CSI report as confirmation of reception of deactivation DCI for SP-CSI on PUSCH. Since SP-CSI on PUSCH has its own RNTI, i.e., SP-CSI C-RNTI, which makes it easy for both grant free transmission types to support SP-CSI reporting on PUSCH.
Proposal 8: The gNB use DTX detection of the SP-CSI report as the confirmation of reception of deactivation DCI for SP-CSI on PUSCH.
CSI reporting when BWP switching
	Agreements:
· A UE is expected to perform CSI measurement only within its active DL BWP at the time when the measurement occurs.
Agreements:
· For each PUCCH-based CSI Report, a PUCCH resource for each candidate UL BWP is configured, where the configuration of a resource contains PUCCH format (2,3, or 4), and the necessary parameters to define the PUCCH resource
· The parameterization follows that of each PUCCH Format
Agreements:
· 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
Agreements:
· A UE is not expected to receive DL signals or transmit UL signals during the transition time of active DL or UL BWP switch
· For DCI-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the end of last OFDM symbol of the PDCCH carrying the active BWP switch DCI till the beginning of a slot indicated by K0 in the active DL BWP switch DCI or K2 in the active UL BWP switch DCI
· For timer-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the beginning of the subframe (FR1) or from the beginning of the half-subframe (FR2) immediately after a BWP timer expires till the beginning of a slot UE is able to receive DL signals or transmit UL signals in the default DL BWP for paired spectrum or the default DL or UL BWP for unpaired spectrum



The main scenario to trigger BWP switching is cross-BWP data scheduling. After BWP switching, gNB should obtain the UE’s channel condition as soon as possible to guarantee the performance.
Periodic CSI reporting and Periodic CSI-RS transmission
For P-CSI reporting, continuous CSI reporting as well as continuous CSI-RS transmission should be supported to maintain CSI acquisition after BWP switching. It has been agreed that PUCCH resource for each candidate UL BWP is configured for each PUCCH-based CSI Report, which can help continuous CSI reporting after BWP switching. 

Figure 2. Example of BWP switching for P-CSI reporting and Periodic CSI-RS
Periodic reporting setting as well as periodic resource setting should be pre-configured per BWP as well, thus the corresponding CSI-RS transmission or CSI reporting would be active once the associated UL BWP for CSI reporting or DL BWP for CSI-RS transmission is activated. The CSI-RS transmission on previous DL BWP or CSI reporting on the previous UL BWP is deactivated. After BWP switching, the CSI-RS would be transmitted immediately and the updated CSI for the new active BWP would be reported as soon as possible.
Detail configuration, including periodicity and offset, for the reporting setting and resource setting per BWP can be different for different bandwidths or numerologies.
Proposal 9: Periodic reporting setting is configured per UL BWP and would be active once the associated UL BWP is activated.
Proposal 10: Periodic resource setting is configured per DL BWP and would be active once the associated DL BWP is activated.
One issue should be noted that for a fixed UL BWP, if DL BWP is switched, which means resource setting is re-configured, reporting setting should also be re-configured for the potential different CSI-RS ports and the corresponding different payload size. Thus, if DL BWP is switched, reporting setting seems should also be re-configured even UL BWP is not switched.  For the CSI reporting before CSI-RS transmission on the new active BWP, whether CSI should be dropped needed to be considered. Since UE has calculated CSI based on the CSI-RS on the previous BWP but it seem unnecessary to report CSI after BWP switching.
For the case of UL BWP switching, reporting setting for reporting the CSI measurement results of the DL BWP would be activated once the UL BWP is switched and there is no issue above in this case.
AP-CSI reporting and AP CSI-RS
The following conclusion is made in last meeting for A-CSI reporting:
	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.



AP-CSI reporting is on-demand triggered and the relationship between the timing of CSI-RS, DCI triggering, CSI reporting and CSI reference resource is a little complicated. To make the spec simpler and simplify the complexity of gNB scheduling, we have the following preference.
· AP CSI-RS can only be triggered by DCI and transmission in active DL BWP
· AP CSI reporting
· AP-CSI associated with CSI-RS in active DL BWP is reported.
· AP-CSI associated with CSI-RS in inactive DL BWP seems impossible because the CSI-RS can only transmitted in active DL BWP with current spec.
· Triggered AP-CSI on active UL BWP is reported and triggered AP-CSI on inactive UL BWP is dropped (has been agreed as shown in the conclusion)

Figure 3. Example of BWP switching for AP-CSI reporting and AP CSI-RS
SP-CSI reporting and SP CSI-RS transmission
From our understanding, the triggering mechanism for SP CSI-RS transmission or SP-CSI reporting should be similar with those for AP CSI-RS transmission or AP-CSI reporting.  
· SP CSI-RS can only be triggered by MAC-CE and transmission in active DL BWP
· SP CSI reporting
· SP-CSI associated with CSI-RS in active DL BWP is reported.
· SP-CSI associated with CSI-RS in inactive DL BWP seems impossible because the CSI-RS can only transmitted in active DL BWP with current spec.
· Triggered SP-CSI on active UL BWP is reported and triggered SP-CSI on inactive UL BWP is dropped (has been agreed as shown in the conclusion)
However, the configuration mechanism for SP CSI-RS transmission or SP-CSI reporting should be similar with those for periodic CSI-RS transmission or periodic CSI reporting.

Figure 4. Example of BWP switching for SP-CSI reporting and SP CSI-RS
SP resource setting should be pre-configured per DL BWP, thus the corresponding CSI-RS transmission would be active once the associated DL BWP is activated and SP CSI-RS is triggered on the new BWP. SP reporting setting should be pre-configured per UL BWP as well, thus the corresponding CSI reporting would be active once the associated UL BWP is activated and SP CSI reporting is triggered on the new BWP.
Proposal 11: SP reporting setting is configured per UL BWP and only support triggering SP CSI reporting on active UL BWP.
Proposal 12: SP resource setting is configured per DL BWP and only support triggering SP CSI-RS transmission on active DL BWP.
Another issue is the impact of BWP switching on active SP CSI-RS transmission or active SP CSI reporting. From the perspective of continuous CSI-RS transmission and CSI reporting, we prefer the active SP CSI-RS transmission or SP CSI reporting on the BWP before BWP switching is de-activated and the SP CSI-RS transmission or SP CSI reporting is active right after BWP switching. 
SP-CSI reporting can be reported on PUCCH or PUSCH. As agreed before, PUCCH resource for each candidate UL BWP is configured for each PUCCH-based CSI Report. There is no issue for continuous SP-CSI reporting on PUCCH. However, we have no agreements for the case of PUSCH. Therefore, we have the following proposal:
Proposal 13: For SP-CSI on PUSCH, PUSCH resource is configured or indicated per UL BWP.
UE capability related issues
According to the discussion on UE future, the following agreements on UE capabilities for CSI reporting are achieved [2].
	#
	Feature group
	Components
	RAN WG recommendation

	2-36
	Type I single panel codebook 
	1. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.

2. Supported Codebook Mode(s)

	Component-1: the candidate values for the max # of Tx port in one resource is 
{4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:{from 1 to 64}
The candidate value set of total # of ports is:{from 2 to 256}

Component-2 candidate values: {Mode-1, Mode-2}
Down-select: 
Alt.1 Mode-1 as mandatory
Alt.2: Both Mode-1 and Mode-2 are mandatory (in this case, this component is not needed)




As shown in 2-36, a list of supported combinations of {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously is agreed as UE capability signaling for type I single panel codebook.
Basically, 2-36 can be sufficient for UE to report its capability on CSI calculation with type I single panel codebook, but two remaining issues should be clarified.
One issue should be clarified that if one CSI-RS resource is referred by N resource settings linked to one or more reporting setting, how UE determine whether the CSI configuration exceeds the capability UE reports. How many times the CSI-RS ports within the CSI-RS resource should be counted? Once or N times? From our understanding, the UE behavior for this case should be clarified. 
The other issue if the definition of “simultaneously”. Actually, certain time duration should be specified for UE to evaluate the capability of CSI reporting. The candidate value for the time duration can be “symbol”, “slot” or “M slots”. From our side, “slot” is preferred.
Priority rules for CSI reports
	Agreements:
The following CSI priority rules apply:
· Reports are first prioritized according to Rule #1, then according to Rule #2 if they have the same priority according to Rule #1, and so forth…
· Rule #1: Time-domain behaviour / channel (AP-CSI > SP-CSI on PUSCH > SP-CSI on PUCCH > P-CSI)
· Rule #2: CSI content (Beam reports > CSI)
· Applies only for all periodic reports and semi-persistent reports intended for PUCCH
· Rule #3: cellID (PCell > PSCell > other cell IDs in increasing order)
· Applies only for all periodic reports and semi-persistent reports intended for PUCCH
· Rule #4: csiReportID (in increasing order)
Applies only for all periodic reports and semi-persistent reports intended for PUCCH



	TS 38.214 v15.0.0 Section 5.2.5:
CSI reports are associated with a priority value where
-	 for aperiodic CSI reports to be carried on PUSCH  for semi-persistent CSI reports to be carried on PUSCH,  for semi-persistent CSI reports to be carried on PUCCH and  for periodic CSI reports to be carried on PUSCH
-	 for CSI reports carrying L1-RSRP and  for CSI reports not carrying L1-RSRP
-	c is the serving cell index
-	s is the ReportConfigID and is the value of the higher layer parameter maxNrofCSI-Reports.
A first CSI report is said to have priority over second CSI report if the associated  value is lower for the first report than for the second report.
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, 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): 
-	The CSI report with higher  value shall not be sent by the UE
TS 38.214 v15.0.0 Section 5.2.5:
ServCellIndex ::=					INTEGER (0..maxNrofServingCells-1)
maxNrofServingCells						INTEGER ::=	32		-- Max number of serving cells (SpCell + SCells) per cell group



From our understanding, the spec about the CSI priority rule for CSI reporting has some issue and should be fixed. Note that the value range of serving cell index (i.e., the variable c above) is 0-31 according to TS 38.331. 
Let us consider the following examples: 
CSI report 1: k=1(CSI reporting), c=1, y, s, M_s, it has a priority value#1 is
;
CSI report 2: k=0 (BM reporting), c=31, y, s, M_s, it has a priority value#2 is

According to agreement, CSI report 2 (beam reporting) has a higher priority than CSI report 1 (CSI reporting). However, according to the TS, CSI report 1 has a lower priority value then report 1 and has a higher priority. Thus current equation in spec is not aligned with the agreement. Indeed, we can change the equation to satisfy the agreements. However, considering that the value range of c, s and M_s can possibly be extended in future release, equation is not a good way to capture the agreements to guarantee the forward compatible.
Observation 1: The priority rule captured in current TS 38.214 by priority value  are not aligned with RAN1 agreements and it is not forward compatible.
Proposal 14: Capture the priority rules for CSI reporting in spec as in agreements.
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]The contribution discuss the remaining issues for CSI reporting, based on which the following proposals are made.
Observation 1: The priority rule captured in current TS 38.214 by priority value  are not aligned with RAN1 agreements and it is not forward compatible.
Proposal 1: For normal UE, low latency and high latency CSI should be merged under a given numerology.
Proposal 2: (Z, Z’) values should be considered further for CSI reporting including CRI.

Proposal 3: When A-CSI is multiplexed with UL-SCH, the timing offset from the last symbol of PDCCH containing the trigger for A-CSI and UL grant to the starting symbol of PUSCH transmission should be no less than Z+N2+TA. Otherwise the A-CSI will not be reported in the scheduled PUSCH.
Proposal 4: For P/SP CSI reporting, the time offset of CSI reference resource is a fixed value for a given numerology.
Proposal 5: For AP CSI reporting based on P/SP CSI-RS, CSI-RS that the associated CSI is measured on is not necessary to be after DCI trigger.  
Proposal 6: Multiple active SP-CSI reports on PUSCH at any time are supported for DCI-format 0_1.
· Same trigger state code-point in the CSI request fields within activating/deactivating DCIs is used to select one SP-CSI report on PUSCH.
Proposal 7: The activation/deactivation DCIs are validated by the bit-field values of the DCI fields in Table 5 and 6 respectively.
Proposal 8: The gNB use DTX detection of the SP-CSI report as the confirmation of reception of deactivation DCI for SP-CSI on PUSCH.
Proposal 9: Periodic reporting setting is configured per UL BWP and would be active once the associated UL BWP is activated.
Proposal 10: Periodic resource setting is configured per DL BWP and would be active once the associated DL BWP is activated.
Proposal 11: SP reporting setting is configured per UL BWP and only support triggering SP CSI reporting on active UL BWP.
[bookmark: _GoBack]Proposal 12: SP resource setting is configured per DL BWP and only support triggering SP CSI-RS transmission on active DL BWP.
Proposal 13: For SP-CSI on PUSCH, PUSCH resource is configured or indicated per UL BWP.
Proposal 14: Capture the priority rules for CSI reporting in spec as in agreements.
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