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Introduction
In this document a summary of proposals in tdocs under agenda item 7.1.2.2.2 is presented. Note that mainly editorial proposal has not been covered in this version of the summary.
List of open issues
Definition of padding bits in TS 38.212
It was agreed in RAN1#91 to define an explicit rule to calculate the number of zero padding bits in single-packet report carrying WB CSI on PUCCH:
Agreement:
Define explicit rule to calculate the number of padding bits in section 6.3.1.1 of TS 38.212
However, this agreement has not yet been implemented in the specification. Two alternative ways to calculate padding bits are discussed in contributions .

Issue 2.1: For wideband CSI reporting on PUCCH, the number of padding bits, denoted as , is determined as follows:
· 
Alt 1: 	Comment by jinhuangping: In our understating, the situation when the number of bits for one parameter (such as PMI) feedback is maximum do not happens at the same time with the situation when the number of bits for another parameter (such as RI or CQI) is maximum. Alt 1 seems not efficient.
· 
Alt 2,  ,  is the maximum payload (bits) of the WB CSI, and  is the actual payload (bits) of the WB CSI that is reported. (Huawei, Samsung, Ericsson)

Proposal 2.1: Adopt the following TP:
<TP>
	CSI field
	Bitwidth

	Zero padding bits
	

	, where  reported rank 
, where  set of rank values ( that are allowed to be reported
For 2 CSI-RS ports: 
For >2 CSI-RS ports: 
Payload  and  if PMI is reported;  otherwise
Payload  as in Table 6.3.1.1.2-1/2 of [1] if PMI i1 is reported;  otherwise
Payload  as in Table 6.3.1.1.2-1/2 of [1] if PMI i2 is reported;  otherwise
Payload  as in Table 6.3.1.1.2-3/4 of [1] if CQI is reported;  otherwise
Payload  as in Table 6.3.1.1.2-3/4 of [1] if LI is reported;  otherwise



SP-CSI reporting on PUSCH
In RAN1 #91, the following agreements were made on Semi-persistent CSI reporting on PUSCH:
Agreement
A set of SP-CSI report settings for PUSCH are RRC configured and CSI request field in DCI scrambled with SP-CSI C-RNTI activates one of the SP-CSI reports

The remaining issues is if several reports can be activated and how activation/deactivation DCI messages look. 
However, some companies propose that the above agreement is refined so that multiple CSI reports can be activated with the same SP-CSI trigger, similarly to aperiodic reporting. For completeness, we enumerate all possible options below and note that Alt 2 and Alt 4 would overturn the previous agreement.
[bookmark: _Hlk507168921]Issue 2.2A: Number of simultaneously active SP-CSI PUSCH grants and how many CSI report settings can be activated with the same SP-CSI PUSCH grant?
· Alt 1: Only a single SP-CSI PUSCH grant can be active at a given time. Only one SP-CSI report, corresponding to one active SP-CSI report setting, is conveyed in the SP-CSI PUSCH. The DCI activates only a single SP-CSI report setting. (Qualcomm, vivo)
· Alt 2: Only a single SP-CSI PUSCH grant can be active at a given time. More than one SP-CSI report, corresponding to more than one active SP-CSI report setting, can be conveyed in the SP-CSI PUSCH. A codepoint in the CSI request field may activate multiple SP-CSI reporting settings. (CATT, E///)
· Alt 3: Multiple SP-CSI PUSCH grants can be active at a given time. Only one SP-CSI report, corresponding to one active SP-CSI report setting, is conveyed in each active SP-CSI PUSCH grant. A DCI activates only a single SP-CSI report setting. (Huawei, DCM)
· Alt 4: Multiple SP-CSI PUSCH grants can be active at a given time. More than one SP-CSI report, corresponding to more than one active SP-CSI report setting, can be conveyed in each active SP-CSI PUSCH grant. A codepoint in the CSI request field may activate multiple SP-CSI reporting settings. (ZTE/Sanechips, a simple solution is to reuse the scheme for triggering aperiodic CSI)
As seen, there are some diverging views. As Alt 4 is most general and would maximize the usability of the feature, we could try if this proposal can be acceptable:
Proposal 2.2A:
· Multiple SP-CSI PUSCH grants can be active at a given time. More than one SP-CSI report, corresponding to more than one active SP-CSI report setting, can be conveyed in each active SP-CSI PUSCH grant. A codepoint in the CSI request field may activate multiple SP-CSI reporting settings. 

Another issue is how to activate/deactivate SP-CSI reports and what DCI Formats can be used.
Issue 2.2B: Which DCI formats can be used to activate/deactivate SP-CSI reporting?
· Alt 1: DCI Format 0_1 only (Samsung, Huawei, Qualcomm) 
· Alt 2: DCI Format 0_1 and DCI Format 0_0 (0_0 can only activate one SP-CSI report trigger) (DCM, E///)
· Alt 3: A new DCI format based on 0_1 but with separate size of CSI request field (CATT, vivo)
Issue 2.2C: SP-CSI activation / deactivation message
· Alt 1: Activation / deactivation of a report is differentiated by using different RNTI (CATT)
· Alt 2: Activation / deactivation is differentiated by setting certain combinations of bitfields in the DCI (E///, HW, DCM, Samsung, Qualcomm)
As there is a limit for a UE to monitor maximum of 4 DCI sizes, it seems not feasible to introduce a separate DCI Format with another size to optimize the size of the CSI request field. Although some companies prefer DCI Format 0_1 only, we see no obvious technical reason to preclude DCI Format 0_0. We therefore propose the following:

Proposal 2.2BC:
· Both DCI Formats 0_0 and 0_1 can be used to activate/deactivate SP-CSI reporting on PUSCH. 
· DCI Format 0_0 contains no CSI request field and can only activate/deactivate the first SP-CSI trigger state
· DCI Format 0_1 contains a CSI request field and can activate/deactivate any configured SP-CSI trigger state
· The activation/deactivation DCIs are validated by the following combinations of bitfield values:
DCI validation fields of activation for SP-CSI on PUSCH
	DCI field
	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’


DCI validation fields of deactivation for SP-CSI on PUSCH
	DCI field
	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 (if DCI format 0_1)
	set to all ‘1’



Issue 2.2D: Is MAC CE confirmation of reception of deactivation DCI for SP-CSI needed?
· Alt 1: No (The gNB may e.g. use DTX detection of the SP-CSI report as confirmation) (DCM, E///, Qualcomm)
· Alt 2: Yes (Samsung)
Proposal 2.2D: 
· MAC CE confirmation of reception of deactivation DCI for SP-CSI is not supported
The periodicity for SP-CSI report is configured in CSI-ReportConfig but how slot offset is determined is not decided.

Issue 2.2E: How to determine slot offset Y for SP-CSI report on PUSCH?
· Alt 1: For indicating slot offset Y relative triggering DCI for SP-CSI report on PUSCH, a new RRC parameter semiPersistentReportSlotOffset is introduced in CSI-ReportConfig (vivo, CATT, ZTE/Sanechips)
· Note: The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity
· Alt2: For indicating slot offset Y relative triggering DCI for SP-CSI report on PUSCH, K2 value configured for data is used (E///, DCM)
· Note: The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity
· Alt 3: For indicating slot offset Y relative triggering DCI for SP-CSI report on PUSCH, set of candidate values are fixed in specification (Qualcomm, Samsung)
As initial SP-CSI report has similar characteristics as an aperiodic CSI report and aperiodic CSI reports have separately configured slot offset from data, it is reasonable to have the same flexibility for SP-CSI report. 
Proposal 2.2E:
· For indicating slot offset Y relative triggering DCI for SP-CSI report on PUSCH, a new RRC parameter semiPersistentReportSlotOffset is introduced in CSI-ReportConfig 
· Note: The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity

CSI framework simplification
Possible simplifications to the CSI framework is discussed by Ericsson (2740) and Huawei (2076), in relation to the discussion on the topic in RAN2’s ASN.1 review.
Issue 2.3A: As only one set is triggered at the time, can ResourceSetting and ResourceSet be merged?
· Yes: (Ericsson)
· No: (ZTE/Sanechips, Samsung, Huawei, Qualcomm)
Issue 2.3B: As linkage between ReportSettings and ResourceSettings are fixed, can explcit link configuration be removed and linkage be defined directly in the ReportSetting?
· Yes: (Ericsson, Qualcomm)
· No: (ZTE/Sanechips, Samsung, Huawei)
Issue 2.3C: Can aperiodic CSI trigger states be defined implicitly in the ReportSettings?
· Yes: (Ericsson)
· No, top-down configuration is preferred: (Huawei, ZTE/Sanechips, Samsung, Qualcomm)
Conclusion:
· No consensus in RAN1 on how/if to recommend CSI framework simplifications to RAN2

CSI reference resource definition
Another issue is how to define the timing offset for the CSI reference resource. Some companies propose that different timing offset shall be used depending on time-domain behaviour of CSI report and CSI-RS. 
Issue 2.4A: Timing offset for CSI reference resource for P/SP reports?
· Alt 1: Derive from CSI calculation time Z according to CSI complexity (E///, vivo, LGE, Intel)
· Alt 1A: nCQI_ref = (E///)
· Alt 1B: nCQI_ref =  (vivo, Intel)
· Alt 1C:  (LGE)
· Alt 2: Use fixed value in specification, where value may be SCS-dependent (Huawei, Qualcomm)
· Alt 2A: For initial report of SP-CSI, the CSI reference resource is in the slot no earlier than that slot containing the activation DCI or the MAC-CE message. (Qualcomm)
Issue 2.4B: Timing offset for CSI reference resource for aperiodic reports?
· Alt 1: Same slot as PDCCH trigger if report uses P/SP CSI-RS, otherwise same slot as the aperiodic CSI-RS (Huawei)
· Alt 2: Derive from CSI calculation time Z according to CSI complexity (vivo, LGE)
· Alt 3: Same slot as or a later slot than that contains PDCCH trigger such that the gap from the end of the CSI-RS/CSI-IM to the start of the PUSCH is larger than or equal to Z.  (Qualcomm)
We propose the following compromise between companies proposals:
Proposal 2.4AB:
· The time location of the CSI reference resource for CSI reported in slot n is slot nCQI_ref, where
· For aperiodic CSI report with P/SP CSI-RS, nCQI_ref, is the slot of the PDCCH trigger  
· For aperiodic CSI report with A CSI-RS, nCQI_ref, is the slot of the A CSI-RS
· For P/SP CSI report, nCQI_ref, is derived from the CSI calculation time Z
· TBD exact value, e.g. nCQI_ref =  
CSI computation capability
Perhaps the biggest remaining issue for CSI reporting is how to define the CSI reporting capability. In UE feature discussion, it was agreed that the number of configured report settings is a different feature component from the number of simultaneous CSI calculations
1. Maximum number of periodic CSI report setting per CC
2. Maximum number of aperiodic CSI report setting per CC
3. Maximum number of semi-persistent CSI report setting per CC
4. Minimum duration Zk,l (in symbols)for processing a CSI, k is level of CSI latency class, l is the index of SCS, l=1,2,3,4 corresponding to 15,30,60,120 kHz SCS. 
5. UE can process X CSI report(s) simultaneously. 
(FFS if X needs to be defined as per latency class or per codebook type or neither) 
FFS: candidate values: [from 5 to 32]
FFS: whether X applies to A-CSI only or all CSI types



Issue 2.5A: Is the capability on number of simultaneous CSI calculations X defined per latency class or codebook type?
· Alt1: X is common for latency class and codebook types (E///, MTK, ZTE/Sanechips, Samsung, Huawei, Qualcomm)
· Alt2: X is separately capability for each latency class (vivo)
Issue 2.5B: Is the capability on number of simultaneous CSI calculations X defined separately per CSI time-domain behaviour (A / SP / P)?
· Alt 1: X is common for all time-domain behaviours (vivo, E///, Intel)
· I.e. if X=2 UE can calculate 1 aperiodic report and 1 periodic report simultaneously
· Alt 2: Separate X is given for each time-domain behaviour (, ZTE/Sanechips, Samsung)
· Alt 3: X is common for all time-domain behaviours with allocation rules for different time-domain behaviours (Qualcomm)
· Rules are defined in (3243)
In attempt to capture majority view, we give the following proposal:
Proposal 2.5AB: 
· The capability on number of simultaneous CSI calculations X is common for all CSI time-domain behaviours, latency classes and codebook types
· FFS how to allocate CSI of different time-domain behaviours to the X CSI processing units

Issue 2.5C: What are the cases for when CSI is not required to be updated by the UE?
· Alt 1: Specify two UE CSI processing parameters, N2CSI which is the requirement from PDCCH trigger to PUSCH start symbol and N3 which is the requirement from ap-CSI-RS to PUSCH start symbol (Qualcomm)
· I.e., if N2CSI is not satisfied, UE may ignore the UL grant; if N3 is not satisfied, UE is not expected to update the CSI.
· Alt 2: Specify a single UE CSI processing parameter Z, but have two different criterions depending on if ap-CSI-RS is used or not (IDC, LGE, E///, Intel)
· Alt 3: Specify a single UE CSI processing parameter Z, calculation time requirement is always calculated from the triggering DCI, even in ap-CSI-RS case (DCM)

Conclusion:
· This issue require further offline discussion

Issue 2.5D: What are the candidate values of Z?
Table 1: Proposal 1 (Huawei) on candidate values for Z
	CSI type
	Units
	15 KHz SCS
	30 KHz SCS
	60 KHz SCS
	120 KHz SCS

	Low latency CSI
	Symbols
	Z1,1 = 5 or 9
	Z1,2 = 8 or 15
	Z1,3 =  12 or 23
	Z1,4 = 16 or 32

	High latency CSI
	Symbols
	Z2,1 = 12 or 24
	Z2,2 = 23 or 46
	Z2,3 =  33 or 66
	Z2,4 = 56 or 112



Conclusion:
· This issue can be addressed after CSI computation capability has been finalized


Issue 2.5E: Is there a difference depending on if its CSI only PUSCH or CSI+data?
· Alt 1: No (LGE, MediaTek, vivo, Samsung, Ericsson)
· Alt 2: Yes, one symbol is additionally added to Z (Qualcomm, Intel)
· Alt 3: Yes, N2 symbols is additionally added to Z (Huawei)

Proposal 2.5E:
· The same CSI calculation time requirement applies for both CSI only PUSCH and CSI+UL-SCH PUSCH

As CSI computation capability is a complex issue, more offline discussion and WF likely needed


CSI reporting periodicities
Some companies propose to add {32, 64, [640]} (ZTE, E///, CMCC) slots to the set of CSI reporting periodicities in order to reflect the specification support on 2^n slots based frame structure and to align with CSI-RS periodicities.
Proposal 2.6: 
· Support {32, 64, 640} slots as periodicities for periodic CSI reporting on PUCCH and semi-persistent CSI reporting on PUCCH and PUSCH
CMCC (2035) also proposes to introduce formula-based periodic CSI reporting criterion to support any possible combination of 2-concatenated (X+Y) DL-X-UL.
More input from companies required

Multi-CSI PUCCH resource
Introduction of multi-CSI PUCCH resource was agreed in RAN1#91:
Agreement:
· Support configuring the UE with J>=1 PUCCH resource configuration per UL BWP candidate used for carrying multiple CSI reports (associated with a PUCCH resource config (Format 2/3/4 and its Maximum Code rate))
· In case the PUCCH resources for two or more PUCCH-based CSI reports collide (at least partially overlap in time), the colliding CSI reports with the highest priorities are carried in a multi-CSI PUCCH resource and remaining CSI reports are dropped
· The number of included CSI reports is determined by the configured maximum code rate of the multi-CSI PUCCH resource 
· This applies to CSI only transmission on PUCCH, i.e. not multiplexed with HARQ-ACK
· The PUCCH resource for carrying multiple CSI reports does not need to be configured to a UE
· FFS if periodicity of multi-CSI resource needs to be defined
· FFS value of J
· Exact mechanism TBD in RAN1#92


As seen in the agreement, some open issues remain. First, from tdoc review, there seem to be some misalignment between companies in how to interpret the agreement. 

Issue 2.7A: How to interpret the “J>=1 [multi-CSI] PUCCH resource configurations used for carrying multiple CSI reports”
· Understanding 1:  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. (Nokia, Samsung, Ericsson , Huawei, vivo, Qualcomm)
· Understanding 2: 	J>=1 of the dedicated PUCCH resources configured for different CSI Report Settings are classified as multi-CSI PUCCH resources. One of the colliding PUCCH resources are used to transmit the colliding CSI reports (DCM, NEC)
· Understanding 3: More than one of the J>=1 PUCCH resources configured for a UE can be used for transmitting multiple report settings. The REs of the more than one of the colliding resources can be combined to form an aggregated PUCCH resource, which is used to transmit the colliding CSI reports (ZTE/Sanechips)
We propose to clarify that Understanding 1 above holds.
Proposal 2.7A:
· 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.
Next issue is the value of J.
Issue 2.7B: How many multi-CSI PUCCH resources J can at most be configured to the UE?
· J=1 (DCM, Huawei, Qualcomm)
· J=2 (E///, Nokia, vivo)
· J=4 (Samsung, ZTE/Sanechips)
As compromise, we propose to take the geometric mean of companies’ proposals .
Proposal 2.7B:
· At most J=2 multi-CSI PUCCH resource can be configured to the UE per UL BWP
Another FFS point was if periodicity of multi-CSI PUCCH resource is needed.
Issue 2.7C: Does periodicity of the multi-CSI PUCCH resource needs to be defined?
· Yes:
· No: (E///, Huawei, vivo, DCM, ZTE/Sanechips, Samsung, Qualcomm)
Proposal 2.7C:
· A multi-CSI PUCCH resource is not associated with a periodicity but is present in the slot of CSI collision

Another issue is how to select which multi-CSI PUCCH resource is used.
Issue 2.7D: How to select which of the J>=1 multi-CSI PUCCH resources are used?
· Alt 1: Choose the resource with smallest capacity/coderate but larger than the CSI payload (E///, Nokia)
· Alt 2: (Assuming Understanding 2) Choose the resource associated with the resource with highest CSI priority if the multiple resources have different starting symbols, otherwise choosing according to Alt 1 (DCM)
· Alt 3: (Assuming Understanding 3) Choose the resource combination with smallest RE overhead and capacity larger than the CSI payload. If no such resource combination can be found, choose the resource combination with largest capacity and apply dropping rules. (ZTE/Sanechips)
We propose to go with the LTE-like approach:
Proposal 2.7D:
· 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/coderate 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 

CA and BWP-related issues
vivo (1519) discusses some open issues regarding UL/DL BWP switch and possible using different numerologies in different BWP candidates.
Issue 2.8A: What happens with active SP-CSI reporting on PUSCH upon UL BWP switch?
· Alt 1: SP-CSI reporting is considered inactivated. New activating DCI with resource allocation for new UL BWP needs to be transmitted to activate SP-CSI report again.
· Alt 2: Resource assignment for new UL BWP may be inferred from resource assignment of old BWP ([vivo])
More input from companies requested

Another issue is raised in (1519) is how to interpret periodicity and slot offset when multiple BWPs are configured. We propose to adopt the clarifying proposals in the tdoc:
Proposal 2.8B:
· 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

Issue 2.8C: Is it possible to configure periodic CSI reporting or activate SP-CSI on inactive DL BWP? 
· Alt1: It is possible. Once configured or activated, the corresponding periodic or SP-CSI is transmitted once the associated BWP is activated. (vivo)
· Alt2: Periodic is possible. SP-CSI is not possible.
As Alt 1 seems to enable UE to start CSI reporting immediately after BWP switch, we propose it for agreement.
Proposal 2.8C:
· Support configuring periodic CSI report as well as activate SP-CSI report on inactive DL BWP. Once configured or activated, the corresponding periodic or SP-CSI is transmitted once the associated BWP is activated. 

AT&T (2592) proposes that after new BWP is activated, UE is expected to feedback an updated CSI report after x symbols of corresponding CSI-RS resource be first transmitted. 	Comment by Sebastian Faxér: May be already covered by definition of valid downlink slot in CSI reference resource
More input from companies requested

It has been agreed that CSI Report Setting corresponding to inactive BWP is not allowed to be reported. An aperiodic CSI triggering state can be associated with multiple CSI reports each corresponding to different CCs, each CSI report is also associated with a specific BWP within that CC. Sharp (2663) discusses that some of the CSI report settings for a trigger state may be associated with non-active BWPs while other CSI report settings may be associated with active BWP. This trigger state can either be not allowed to be triggered, or, CSI reports corresponding to non-active BWPs are simply omitted and not reported.
Proposal 2.8D:	Comment by jinhuangping: What if the triggering happens before BWP switching and the reporting happens after BWP Switching?
	Comment by Sebastian Faxér: Can this be solved by looking at what BWPs are active in the slot of the CSI reference resource?
· 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. 

Correction that WB CSI reports is encoded as single packet when multiplexed with A/N or SR on long PUCCH
As pointed out by ZTE (1580), agreements are not correctly captured that WB CSI shall be encoded as single packet even when transmitted on long PUCCH. We propose to adopt the correction in the tdoc:
Proposal 2.9A: For TS 38.213 Subclause 9.2.5.2:
	If 
· a UE has periodic/semi-persistent CSI reports to transmit in a PUCCH and the UE determines a PUCCH format 2 to transmit HARQ-ACK/SR and PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE
· or the periodic/semi-persistent CSI reports to transmit in a PUCCH are wideband and the UE determines either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively,
· if …;
· else, ….
If a UE has [image: ] sub-band periodic/semi-persistent CSI reports to transmit in a PUCCH and the UE determines either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively
· if …;
· else, ….





 CSI dropping rules on PUCCH
For PUSCH-based reporting, when the CSI container is too small to fit the entire CSI payload, special omission rules apply where partial CSI Part 2 payload may be omitted. In case CSI Part 2 comprise CSI from multiple CSI reports, CSI repots with lower CSI Report Index has higher priority and within a CSI Report subband CSI with even subbands has higher priority than odd subbands. However in the multiple CSI (without A/N or SR) on PUCCH case, as agreed in RAN1#91, LTE-like approach where entire CSI reports are dropped based on another set of priority rules (prioritizing SP over P reporting, PCell over SCell, etc) is used.
As discussed by ZTE (1580), for the case when PUCCH-based CSI reports are multiplexed with HARQ-ACK/SR, it is unclear and inconsistent what set of priority rules apply. According to decision in UL control, whole CSI Part 2 reports is dropped first according to “priority order” of reports, and then CSI part 2 is dropped according to “priority order” of reports. This behaviour is not according to either PUCCH-based or PUSCH-based CSI dropping/omission principles. 
NEC(1901) also discusses that the multi-CSI PUCCH can collide with HARQ-ACK/SR and proposes that multiplexing multi-CSI and HARQ-ACK/SR shall be allowed.

We propose to clarify the dropping rules as follows:
Proposal 2.10A:
· 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
Multi-slot PUCCH for CSI
AT&T (2591) proposes that multi-slot repetition of PUCCH shall be supported for PUCCH based CSI reporting.
Issue 2.11A: Support multi-slot repetition of PUCCH carrying CSI reports?
· Yes: AT&T
· No: Samsung
More input from companies requested

Clarifications for Layer Indicator 
Some open issues remain regarding reporting of LI.
Issue 2.12A: Single or multiple LIs?
· Alt 1: Two LIs, one per CW, is reported in case of rank > 4 (Samsung)
· Alt 2: Single LI is reported, corresponding to the strongest CW, for all ranks (Ericsson)
More input from companies requested

Issue 2.12B: Does LI reporting depend on Downlink-PTRS-Config?
· Alt 1: Yes, UE does not report LI if Downlink-PTRS-Config indicates no PTRS transmission, even if UE is configured with CIS report with reportQuantitiy=CRI/RI/PMI/CQI/LI  (Samsung, Huawei)
· Alt 2: No, LI is reported when indicated by reportQuantity in the CSI report setting irrespective of Downlink-PTRS-Config (Ericsson, Qualcomm, ZTE/Sanechips)
More input from companies requested
 CSI omission procedure 
Qualcomm and Ericsson propose to clarify the CSI Part 2 omission procedure when CSI is multiplexed with UL-SCH on PUSCH.
Proposal 2.13A: 
· 


Clarify the CSI omission criterion so that lower priority information bits in   are omitted while  is larger than  (Qualcomm, Ericsson)

Another issue is if CSI omission procedure is supported for the case of CSI only PUSCH.

Issue 2.13B: Is CSI omission procedure supported for the case of CSI only PUSCH?
· Yes (Ericsson, ZTE/Sanechips, Qualcomm)
· No, only for the case when CSI is multiplexed with UL-SCH
There seems to be consensus to introduce CSI omission for CSI only PUSCH as well. We also observe that some proposals on how to implement this have been submitted under UCI multiplexing agenda item and propose that it can be further discussed there.
Proposal 2.13B:
· CSI omission procedure is supported for the case of CSI only PUSCH
· Details TBD in UCI multiplexing session

Type I CSI on long PUCCH
Two different PUCCH formats (3/4) are defined in NR for CSI reporting. In RAN1#91AH, it was observed that the required payload size for Codebook Mode 2(124 bits and 128 bits for SP/MP, respectively) exceeds the maximum supportable payload size of a PUCCH with PUCCH format 4(114 bits).
Issue 2.14A: How to support subband reporting on a PUCCH with PUCCH format 4 of which the maximum payload size is limited to 114 bits?
· Alt 1: UE is not expected to report CSI with the payload size more than 115 bits when configured with PUCCH format 4 (Huawei, Samsung, Qualcomm)
· Alt 2: When Type I SB CSI reporting is configured on a PUCCH with PUCCH format 4, UE should not expect to be configured Codebook Mode 2 (LGE).
· Alt 4: Apply CSI Part 2 PUSCH dropping rules in this case (CATT, ZTE/Sanechips)
As Alt 1 has minimum spec impact and is most general, we propose to go with this alternative:
Proposal 2.14A:
· UE is not expected to report CSI with the payload size more than 115 bits when configured with PUCCH format 4
CRI reporting for Type II CSI
While it was never agreed that multiple CSI-RS resource configurations is supported for Type II CSI, this restriction is not visible in specification as pointed out by Qualcomm (2822).
Proposal 2.15A:
· Clarify in 38.214 that CRI reporting is not supported for Type II CSI
 Missing CRI bitfield for CSI reporting in 38.212
As pointed out by Samsung (1961), the bitwidth of the CRI field is missing for CSI reporting cases in 38.212.
Proposal 2.16A:
·  Add the CRI bitwidth in Table 6.3.1.1.2-3, Table 6.3.1.1.2-4, and Table 6.3.1.1.2-5 of TS38.212
Use one-part encoding of Type I CSI when RI is not reported
It is proposed by Samsung (1961) 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.
More input from companies required
 Addition of CRI only reporting
Currently it is not supported for UE to report CRI only without L1-RSRP and it is proposed by Nokia (2555) to add such a reporting mode.
Proposal 2.18A:
· Add ‘CRI’ as a possible value for reportQuantity, where UE only indicates the preferred CSI-RS resource and no additional CSI parameters
 RRC-parameter NumberCQI
The maximum number of CWs that a CQI can be reported for is determined by the RRC parameter nrofCQIsPerReport (NumberCQI in TS38.214). However, as some companies point out (vivo, Ericsson, CATT), this can be determined from the rank restriction signalling instead.
Proposal 2.19A:
· Whether a single-part CSI report contains one or two CQI fields is determined from the rank restriction signalling. The RRC parameter nrofCQIsPerReport is removed.

[huawei] In our understanding, the number of CQI UE reports may be independent from the value of rank UE reports. Actually, we have agreements before on two PDCCH for DL resource allocation. Thus, potentially, two CW may be transmitted and two CQI should be reported accordingly while the value of RI UE reports may be no larger than 4. Therefore, we suggest keeping the RRC parameter nrofCQIsPerReport.
Multiple aperiodic CSI reports per slot
Since CSI for multiple DL CCs can be jointly transmitted in one aperiodic CSI report, there is no use case to support multiple aperiodic CSI reports per slot. Thus, this case should be restricted to avoid unnecessary UE implementation complexity.
The aperiodic CSI reporting offset is a fixed value in LTE, hence, the restriction of the multiple aperiodic CSI requests per slot automatically restricts the multiple aperiodic CSI report per slot. Since aperiodic CSI offset is dynamically signalled in the DCI together with aperiodic CSI triggering, the restriction of the multiple aperiodic CSI requests per slot is not enough.
Proposal 2.20A:
· A UE is not expected to transmit more than one aperiodic CSI reports for a given slot.
· Add the corresponding sentence to section 5.2.1.5.1 of TS38.214
	[bookmark: _Toc501048187]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 ResourceConfigType set to 'aperiodic', trigger states for Reporting Setting(s) and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter AperiodicReportTrigger. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with either candidate DL BWP. A UE is not expected to receive more than one aperiodic CSI report request for a given slot. A UE is not expected to transmit more than one aperiodic CSI reports for 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.



 Conditions of wideband frequency-granularity
The conditions on whether CSI Reporting Setting is said to have a wideband frequency-granularity are defined in the section 5.2.1.4 of TS 38.214. First, in case of ‘CRI/RI/i1’ report quantity all the CSI components are wideband, so the corresponding CSI Reporting Settings should always have wideband frequency-granularity. Second, since the CSI reporting band can comprise of only one subband, such CSI Reporting Settings should always have wideband frequency-granularity.
Proposal 2.21A:
· 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 
	<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.
<END OF TEXT PROPOSAL>
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