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Introduction
This tdoc summaries companies view on the remaining open issues in CSI reporting
CSI computation capability and timing requirement
Note that issues regarding if CMR/IMR shall have the same slot offset and if UE shall expect at least one P/SP CSI-RS occasion after PDCCH trigger of ap-CSI report is to be discussed under CSI measurement agenda.
How to define the X simultaneous CSI calculations?
Based on tdoc review, it seems that most companies have similar ideas in mind regarding the basic framework for handling multiple CSI processes / reports. However, views are somewhat diverging on the specific details. We suggest to agree on the basic framework in the below proposal, which seems to be a common denominator:
Offline agreement:
· A UE capable of X simultaneous CSI calculations (according to capability 2-35) is said to have X CSI processing units. For aperiodic CSI report using AP CSI-RS (with a single CSI-RS resource in the resource set for channel measurement). 
· Downselect between the following (aim for in RAN1#92b):
· Alt 1: the CSI processing unit remains occupied from the first OFDM symbol of the AP CSI-RS / CSI-IM until the last OFDM symbol of the PUSCH carrying the CSI report
· Alt 2: the CSI processing unit remains occupied from the first OFDM symbol after the PDCCH trigger until the last OFDM symbol of the PUSCH carrying the CSI report
· If N AP CSI reports (each with a single CSI-RS resource in the resource set for channel measurement) are triggered in a slot, but the UE only has M un-occupied CSI processing units, UE is only required to update M of the N CSI reports 
· FFS if a rule is needed which CSI reports are required to be update or if it’s up to the UE
· FFS if a CSI report linked with Ks > 1 CSI-RS resources for channel measurement occupies Ks CSI processes or one CSI process

The first FFS point is what assignment rule applies for P / SP CSI report.	Comment by Sebastian Faxér: This issue was resolved by offline agreement in CSI measurement session
Issue 2.1.2: When is a P / SP CSI report said to occupy a CSI process?
Possible Agreement 
· Alt 1: (Qualcomm, Samsung, ZTE, Sanechips)
· The P-CSI report is assigned one (or Ks) CSI processes and always occupy them 
· The activated SP-CSI report is assigned one (or Ks) CSI processes and occupies them until (Qualcomm, Samsung, ZTE, Sanechips)
· Once the SP-CSI report is deactivated, the CSI process can be used for other CSI report
· Alt 2: (Intel, Ericsson, MediaTek, Huawei/HiSilicon, OPPO) 
· The P/SP CSI report occupies a CSI process for a limited computation time, similar to aperiodic CSI reports 
· Alt 2A: The CSI process is occupied from the first symbol of the CSI reference resource of the P / SP report until the first symbol of the physical channel carrying the report (Intel, Ericsson, Huawei/HiSilicon, OPPO)
· Alt 2B: The CSI process is occupied from the end of the last symbol of associated channel/interference measurement and Z’ symbols onward (MediaTek)
CSI latency requirement
In RAN1#92, CSI latency requirement framework was decided for the case of single CSI report on CSI only PUSCH:
	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)






This framework needs to be extended to cover the more general cases with multiple triggered CSI reports and when CSI is multiplexed on PUSCH with UL-SCH or HARQ-ACK. There are also open issues if the rules apply for beam reporting as well and how to treat CRI reporting (with CSI) in this framework. And of course, numerical Z-values needs to be decided upon. 
Issue 2.2.1: What is the latency requirement when an A-CSI trigger state triggers multiple CSI reports?
Agreement 
For CSI latency requirement when an A-CSI trigger state triggers multiple CSI reports, up to X CSI reports are assumed to be calculated in a given time period. 
· FFS: A UE is not expected to update a CSI report if the PUSCH scheduling offset does not give enough CSI calculation time according to the Z’ values for that report
· UE ignores a DCI scheduling a PUSCH with scheduling offset smaller than the any of the Z values in different reports
· FFS: Details in case A-CSI is triggered for different numerologies
· Value of X depends on UE capability and takes into account all the CCs
· The above applies for the case of CSI only transmission

To resolve the FFS issue in the above agreement, the following proposal was discussed offline.
Offline Proposal 2.2.1:
· Downselect between the following:
· Alt 1: When triggered with multiple CSI reports with a single DCI, a UE is not required to update any CSI reports if the PUSCH scheduling offset does not give enough CSI calculation time according to the largest Z’ value among all triggered reports
· FFS: Details in case A-CSI is triggered for different numerologies
· Alt 2: When triggered with multiple CSI reports with a single DCI, a UE may ignore the scheduling DCI if the PUSCH scheduling offset does not give enough CSI calculation time according to the largest Z’ value among all triggered reports
· FFS: Details in case A-CSI is triggered for different numerologies




Issue 2.2.2: What is the latency requirement / CSI reference resource when CSI is multiplexed on PUSCH with UL-SCH or HARQ-ACK?
· Alt 1:  D symbols are added to the tabulated values of Z and Z’
· Alt 1A: D = 0 symbols (vivo, Ericsson,OPPO)
· Alt 1B: D = 1 symbol (Qualcomm, Intel)
· Alt 1C: D = N2 symbols (Huawei, HiSilicon)
· Alt 1D: D <= N2 symbols (LGE)

As views are quite diverging, more discussion is needed.

Issue 2.2.3: Is the CSI latency framework applicable to beam reporting as well, and if so, how to capture it?
· Alt 1: The CSI computation time (Z, Z’) is applicable for both L1-RSRP computation and CSI computation (vivo, LGE, Ericsson, InterDigital, Intel)
· Alt 1A: L1-RSRP report is treated as Low Latency CSI class (LGE, Ericsson, Huawei/HiSilicon)
· Alt 1B: L1-RSRP report is treated as Low or High Latency CSI class depending on the number of CSI-RS resources to be measured (InterDigital, LGE)
· Alt 1C: L1-RSRP report is treated as Low or High Latency CSI class depending on UE capability (Intel)
· Alt 2: Timing for L1-RSRP computation is specified independently from CSI computation time

It seems most companies agree that L1-RSRP reporting should be captured in the CSI latency framework, but further discussion is needed on the details. We therefore propose:

Proposal 2.2.3
· The CSI computation time (Z, Z’) for L1-RSRP computation follows that of low latency CSI computation
· FFS how to classify L1-RSRP report in terms of CSI latency class



Next issue is how to deal with CSI reporting when a CSI report is linked with Ks > 1 CSI-RS resources for channel measurement, i.e. when CRI is report.

Issue 2.2.4: What is the latency requirement when a CSI report is linked with Ks > 1 CSI-RS resources for channel measurement? And is each CSI-RS resource deemed as an independent “simultaneous” CSI calculation?
· Alt 1: The CSI report is treated as one simultaneous calculation and the (Z,Z’) values are scaled (MediaTek, Ericsson, OPPO)
· Alt 1A: (αKsZ, αKsZ’) with α satisfying 0.5< α < 1 (MediaTek)
· Alt 1B: (Z, Z’) with  satisfying 1<  < Ks (Ericsson)
· Alt 1C: (Z, Z’) with  satisfying  ceil(KS/ X), where X is the number of CSI processes corresponding to UE capability of simultaneous CSI calculation (OPPO)
· Alt 2: The CSI report is treated as Ks simultaneous CSI calculations and the same (Z,Z’) values are used (Qualcomm) 
· Alt 3: Decide (Z,Z’) values for high latency class such that it takes into account multiple CSI-RS resources in the set for channel measurement (LGE, Intel, ZTE, Huawei, HiSilicon)

Offline Proposal 2.2.4A:
· When a CSI report is linked with Ks > 1 CSI-RS resources for channel measurement is triggered, it occupies a single CSI processing unit and is treated as one CSI report
· Note: The (Z,Z’) values for high latency class are to be determined in RAN1#93


Offline Proposal 2.2.4B:
· If multiple resources are configured in a resource set for channel measurement, the maximum number of ports per resource is 8.




Another issue raised by multiple companies is how the CSI latency requirement is determined if any of PDCCH carrying the CSI request, CSI-RS or PUSCH carrying the report is transmitted with different numerologies, i.e. µDL µDLµCSI-RS. The straightforward approach seems to be to follow the same mechanism already used for PUSCH/PDSCH preparation time and use the minimum SCS to determine the CSI latency.

Proposal 2.2.5:
· To determine CSI latency requirement, the (Z,Z’) values corresponding to subcarrier spacing µ is used, where  µ corresponds to the min(µDL, µUL, µCSI-RS) where the µDL corresponds to the subcarrier spacing of the PDCCH with which the DCI was transmitted, µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS corresponds to the subcarrier spacing of the CSI-RS resources link for channel measurement with the CSI report
Another issue, brought up by Qualcomm (4786) is that the timing requirement for aperiodic CSI report should apply to the initial report of PUSCH-based SP-CSI as well, as DCI triggering is used in both cases. This seems straightforward to agree upon.
Agreement:
· For PUSCH-based SP-CSI reporting triggered by DCI, the timing offset of the initial report after the trigger should meet the PUSCH preparation procedure time (Z) for A-CSI reporting


Issue 2.2.7: What are the values of (Z,Z’) for the two UE categories?
We summarize companies view below:
	Source
	Huawei
	MediaTek
	LGE
	Intel
	QualComm
	 
	 
	 
	Avg
	Std

	Low latency CSI
	15 kHZ
	Z
	5
	7
	22
	8
	22
	 
	 
	 
	13
	8

	
	
	Z'
	3
	6
	15
	6
	14
	 
	 
	 
	9
	5

	
	30 kHZ
	Z
	9
	12
	25
	14
	24
	 
	 
	 
	17
	7

	
	
	Z'
	6
	10
	16
	11
	16
	 
	 
	 
	12
	4

	
	60 kHZ
	Z
	17
	22
	33
	17
	33
	 
	 
	 
	24
	8

	
	
	Z'
	12
	18
	19
	14
	25
	 
	 
	 
	18
	5

	
	120 kHZ
	Z
	22
	41
	49
	32
	36
	
	
	
	36
	10

	
	
	Z'
	12
	32
	25
	24
	25
	 
	 
	 
	24
	7

	High latency CSI
	15 kHZ
	Z
	16
	10
	29
	17
	35
	 
	 
	 
	21
	10

	
	
	Z'
	14
	9
	22
	14
	27
	 
	 
	 
	17
	7

	
	30 kHZ
	Z
	31
	18
	32
	28
	35
	 
	 
	 
	29
	7

	
	
	Z'
	28
	16
	23
	21
	27
	 
	 
	 
	23
	5

	
	60 kHZ
	Z
	61
	32
	40
	35
	39
	 
	 
	 
	41
	11

	
	
	Z'
	56
	28
	26
	28
	31
	 
	 
	 
	34
	13

	
	120 kHZ
	Z
	66
	41
	56
	49
	N/A
	
	
	
	53
	11

	
	
	Z'
	56
	32
	32
	42
	N/A
	 
	 
	 
	41
	11

	
	
	
	
	
	
	
	
	
	
	
	
	

	Advanced UE capability

	Source
	Huawei
	MediaTek
	LGE
	Intel
	QualComm
	 
	 
	 
	Avg
	Std

	Low latency CSI
	15 kHZ
	Z
	3
	N/A
	12
	N/A
	 
	 
	 
	 
	8
	6

	
	
	Z'
	2
	N/A
	7
	N/A
	 
	 
	 
	 
	5
	4

	
	30 kHZ
	Z
	5
	N/A
	12
	N/A
	 
	 
	 
	 
	9
	5

	
	
	Z'
	3
	N/A
	7
	N/A
	 
	 
	 
	 
	5
	3

	
	60 kHZ
	Z
	9
	N/A
	12
	N/A
	 
	 
	 
	 
	11
	2

	
	
	Z'
	6
	N/A
	7
	N/A
	 
	 
	 
	 
	7
	1

	
	120 kHZ
	Z
	11
	N/A
	12
	N/A
	
	
	
	
	12
	1

	
	
	Z'
	6
	N/A
	7
	N/A
	 
	 
	 
	 
	7
	1

	High latency CSI
	15 kHZ
	Z
	8
	N/A
	19
	N/A
	 
	 
	 
	 
	14
	8

	
	
	Z'
	7
	N/A
	4
	N/A
	 
	 
	 
	 
	6
	2

	
	30 kHZ
	Z
	16
	N/A
	19
	N/A
	 
	 
	 
	 
	18
	2

	
	
	Z'
	14
	N/A
	4
	N/A
	 
	 
	 
	 
	9
	7

	
	60 kHZ
	Z
	31
	N/A
	19
	N/A
	 
	 
	 
	 
	25
	8

	
	
	Z'
	28
	N/A
	4
	N/A
	 
	 
	 
	 
	16
	17

	
	120 kHZ
	Z
	33
	N/A
	19
	N/A
	
	
	
	
	26
	10

	
	
	Z'
	28
	N/A
	4
	N/A
	 
	 
	 
	 
	16
	17



As can be seen, there is some spread in companies’ proposals. We suggest further offline discussion between interested companies on this topic.

CSI-RS reception capability
As pointed out by Huawei (3635), some UE capabilities such as 2-36 on Type I CSI reporting, are defined such as:
“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.”
Here, it is unclear what time duration should be assumed when interpreting “total # of Tx ports across all CCs simultaneously”. Huawei proposes to define “simultaneously” on a per slot basis.
Qualcomm, on the other and, proposes that an “active NZP CSI-RS Resource set” is defined, which comprises the NZP CSI-RS resources the UE is currently required to monitor for CSI determination purpose. As this is a new issue which only a few companies address, we propose to take the below proposal (based on proposals in 4786) as starting point for further discussion:
Proposal 2.3.1 for further discussion:
· Define an “active NZP CSI-RS Resource set” containing all the NZP CSI-RS resources the UE is supposed to monitor. 	
· Define number of active NZP CSI-RS ports  as the sum of the total number of ports of the resources in the “active NZP CSI-RS Resource set”
· CSI-RS resources in all configured periodic Resource Settings of the active DL BWP belong to the “active NZP CSI-RS Resource set”
· CSI-RS resources in all activated semi-persistent Resource Settings of the active DL BWP belong to the “active NZP CSI-RS Resource set”
· Aperiodic CSI-RS resources belong to the “active NZP CSI-RS Resource set” in the duration between the PDCCH trigger to the time of PUSCH of the associated CSI report
· The UE reports the maximum number of active NZP CSI-RS ports  as a UE capability
· FFS if as a list of pairs with [max # of simultaneous CSI calculations, max number of active ports] or as separate capability
· A UE is not expected to update the CSI if 

[Huawei’s comments] I am just wondering why we should discuss the above proposal.. Since what’s we need is to clarify the definition of “simultaneous” for UE to evaluate the number of total port UE can afford. I don’t get the intention of the proposal, which introduces a new concept. Even with the definition of “active NZP CSI-RS Resource set”, how UE reports P_max? It seems go back to the issue of definition of “simultaneous”?
Issues related to BWP switching
In current version of the specification, each CSI report setting and CSI-RS resource setting is associated only with a single DL BWP, and as per agreement in RAN1#91, CSI is only reported for the currently active DL BWP. According to agreement, this should be captured in the spec by omitting reporting of a P/SP CSI report if the associated DL BWP was not the active DL BWP on the CSI reference resource:
Agreement 
A periodic or semi-persistent CSI report, associated with a DL BWP, scheduled for reporting in slot n is reported only if the associated DL BWP was the active DL BWP in the time location of the CSI reference resource (slot ) for the CSI report
However, this is not accurately captured in the CSI reference resource definition:
[bookmark: _Hlk497830446]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. 

[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.
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it is configured as a downlink slot for that UE, and
-	it does not fall within a configured measurement gap for that UE, and
-	the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed, and
-	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. 
[bookmark: _Hlk508453449]If there is no valid downlink slot for the CSI reference resource corresponding to a CSI Report Setting in a serving cell, CSI reporting is omitted for the serving cell in uplink slot n.



Since nCQI_ref  can be any value larger than  that corresponds to a valid DL slot, it can potentially be very large and results in that any DL BWP that has previously been active has a valid DL slot and so CSI would be reported for currently inactive BWPs, which is not the desired effect
The requirement on at least one CSI-RS transmission occasion no later than the CSI reference resource in the definition of a valid DL slot makes the definition cyclic as the definition of CSI reference resource depends on the definition of a valid DL slot
 To remedy these issues, we propose the following clarification to the CSI reference resource definition:
Proposal 3.1: Implement the below TP:
[bookmark: _Hlk511560515]------------ Start of TP1 for Section 5.2.2.1.1 of TS 38.214 ----------
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it is configured as a downlink slot for that UE, and
-	it does not fall within a configured measurement gap for that UE, And
The valid downlink slot of a CSI reference resource for a CSI report shall be considered infeasible if:
-	the active DL BWP in the valid downlink slot of the CSI reference resource is not the same as the DL BWP for which the CSI reporting is performed, and or
-	there is at least one no CSI-RS transmission occasion for channel measurement and or no CSI-RS and/or CSI-IM occasion for interference measurement no later than the valid downlink slot of the CSI reference resource for which the CSI reporting is performed. 
If there is no valid downlink slot for the CSI reference resource corresponding to a CSI Report Setting in a serving cell or if the valid downlink slot of the CSI reference resource is infeasible, CSI reporting is omitted for the serving cell in uplink slot n.
------------ End of TP1 for Section 5.2.2.1.1 of TS 38.214 ----------

[Huawei’s comments] we think the concept of “downlink slot” should be clarified at first. What does “downlink slot” mean? I Does it mean all the symbols within the slot classified as downlink? Or it means a slot containing >= 1 symbol being classified with downlink?

Based on current agreements and amended definition of CSI reference resource, the behaviour should be clear regarding what CSI is reported when DL BWP switches, for periodic CSI reports. For active semi-persistent CSI reports settings on PUCCH and PUSCH, the behaviour should also be clear. However, there are open issue regarding if active SP-CSI report settings become automatically inactivated upon DL BWP switch, or if they stay in activated state for the duration the non-associated DL BWP is active (where CSI is not reported since the CSI reference resource is “infeasible”) so that CSI reporting may be assumed again after the active DL BWP is switched back to the DL BWP the CSI report setting is associated with.

Issue 3.2: For PUCCH-based SP-CSI report setting in activated state, what happens upon DL BWP switch?
· Alt 1: The SP-CSI report setting stays in activated state. CSI reporting is simply suspended until the DL BWP is switched back, whereon it resumes. (CATT, Ericsson, vivo, MTI, Huawei/HiSiliconOPPO, LGE)
· Alt 2: The SP-CSI report setting transitions to inactivated state. New activation message is required to transition the SP-CSI report setting back to activated state. (Docomo, Intel, Qualcomm)
It seems most companies prefer Alt 1.
Proposal 3.2:
· When DL BWP is switched, PUCCH-based SP-CSI report setting in activated state stays in its activated state. CSI reporting is simply suspended until the DL BWP is switched back, whereon it resumes.



Issue 3.3: For PUSCH-based SP-CSI report setting in activated state, what happens upon DL BWP switch?
· Alt 1: The SP-CSI report setting stays in activated state. CSI reporting is simply suspended until the DL BWP is switched back, whereon it resumes. (CATT, vivo, MTI, Huawei/HiSiliconOPPO)
· Alt 2: The SP-CSI report setting transitions to inactivated state. New activation message is required to transition the SP-CSI report setting back to activated state. (Ericsson, Docomo, Intel, LGEQualcomm)
On this issue, we have no clear majority and further input is needed.
More input from companies requested.


For PUCCH-based CSI report, a PUCCH-resource for each candidate UL BWP is configured so that CSI reporting can continue seamlessly upon UL BWP switch. However, for PUSCH-based SP-CSI, it is unclear what happens with upon UL BWP switch.
Issue 3.4: For PUSCH-based SP-CSI report setting in activated state, what happens upon UL BWP switch?
· Alt 1: The SP-CSI report setting stays in activated state, but is suspended since no resource allocation for the new UL BWP known (CATT)
· Alt 2: The SP-CSI report setting stays in activated state and CSI reporting resumes on the new UL BWP. The resource allocation for the new UL BWP is inferred by reinterpreting the bits in the RA field of the activation DCI for the old BWP (Huawei, HiSilicon, vivo,OPPO)
· Alt 3: The SP-CSI report setting transitions to inactivated state (Ericsson, Intel, LGEQualcomm, Docomo)
On this issue, we have no clear majority and further input is needed.
More input from companies requested.

Another issue is whether it should be possible to activate a PUCCH-based SP-CSI report setting (associated with a certain DL BWP) prior to that DL BWP being activated, so that CSI reports can assume immediately after BWP switch, by sending an activation MAC CE while another DL BWP is active. For reference, the MAC CE activation message includes BWP Id field.
Issue 3.5: Is it possible to send “SP CSI reporting on PUCCH Activation/Deactivation” MAC CE message for a DL BWP that is not currently the active DL BWP?
· Alt 1: Yes, the BWP ID in the SP-CSI activation/deactivation MAC CE message can indicate a currently not active DL BWP (vivo, Ericsson,OPPO, LGE)
· Alt 2: No, the BWP ID in the SP-CSI activation/deactivation MAC CE message must indicate the currently active DL BWP (Intel, Qualcomm, Docomo)
More input from companies requested.

Remaining details on CSI reference resource definition
In RAN1#92, it was decided that CSI reference resource for aperiodic CSI report depends on the corresponding Z’-value of the CSI report.
	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 [image: ], 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.



Issue 4.1: 
Agreement 
What is the time offset of the CSI reference resource of P / SP CSI report?
· 
A fixed time offset,  slots, is used for a given numerology
· N=4 for 15kHz, N=8 for 30kHz, N=16 for 60kHz, N=32 for 120kHz in case of CSI report without CRI
· N=5 for 15kHz, N=10 for 30kHz, N=20 for 60kHz, N=40 for 120kHz in case of CSI report with CRI
· FFS: Applicability of smaller value of N depending on UE capability

Another remaining issue is if the criterion that the UE is not expected to measure CSI-RS between 0-Z’ symbols before, agreed for AP CSI reporting in RAN1#92, applies to P / SP CSI reporting as well.
Issue 4.2: Is the UE not required to measure channel/interference on CSI-RS / CSI-IM resource whose last OFDM symbol is received 0 to Z’ symbols before transmission time of first OFDM symbol of P / SP CSI report?
· Alt 1: Yes (vivo, Qualcomm)
· Alt 2: No	(InterDigital, Docomo,OPPO)
More input from companies requested.


Remaining details on SP-CSI
In RAN1#92, the following agreements were reached related to SP-CSI reporting.
[bookmark: _In-sequence_SDU_delivery]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
Agreements:
· At least support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type.
· Corresponding TP will be provided until Friday
Table 2: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation

DCI format 0_0/0_1
DCI format 1_0
DCI format 1_1
HARQ process number
set to all '0's
set to all '0's
set to all '0's
Redundancy version
set to '00'
set to '00'
For the enabled transport block:
set to '00'

Table 3: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation

DCI format 0_0
DCI format 1_0
HARQ process number
set to all '0's
set to all '0's
Modulation and coding scheme 
set to all '1's
set to all '1's
Resource block assignment 
set to all '1's
set to all '1's
Redundancy version
set to '00'
set to '00'


a

As some companies have noted, the agreements on using DCI Format 0_1 for deactivation of SP-CSI conflicts with the agreement to re-use deactivation mechanism for UL grant free transmission, as this is done with DCI Format 0_0. So further clarification is needed. In feature leads understanding, this issue is tightly coupled to if one or multiple SP-CSI grants/trigger states are allowed to be active simultaneously. Since DCI format 0_0 does not contain a CSI request field, it cannot be used to indicate deactivation of a specific SP-CSI trigger state and so DCI format 0_1 must be used in this case. On the other hand, if only one SP-CSI trigger state can be active simultaneously, using DCI format 0_1 instead of format 0_0 serves no technical purpose and only increases misdetection probability of the deactivation DCI. We thus propose to couple discussion on these two issues.
Issue 5.1: For PUSCH-based SP-CSI, is one or multiple SP-CSI trigger states allowed to be active simultaneously, and is DCI Format 0_1 or 0_1 used for deactivation?
· Alt 1: Only a single SP-CSI trigger state is allowed to be simultaneously active. Deactivation of SP-CSI is indicated with DCI format 0_0. (Ericsson, Qualcomm, Intel, LGE)
· Alt 2: Multiple SP-CSI trigger state is allowed to be active simultaneously. Deactivation of an SP-CSI trigger state is indicated with DCI format 0_1 (Huawei, HiSilicon, Docomo,OPPO)

Note, if Alt 2 is selected, values of the bitfields to validate activation/deactivation DCI needs to be decided. Proposals are given by Huawei (3635) and Docomo (5040) and can be taken as starting point for further discussion.

[Huawei’s comments] DCI Format 0_1 is agreed in RAN#92. 
	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


I suggest discussing based on the progress we made and then we can achieve more progress.


In the endorsed TS 38.311, an SP-CSI trigger state can only trigger a single SP-CSI Report Setting:
CSI-SemiPersistentOnPUSCH-TriggerStateList information element
-- ASN1START
-- TAG-CSI-SEMIPERSISTENTONPUSCHTRIGGERSTATELIST-START

CSI-SemiPersistentOnPUSCH-TriggerStateList ::=	SEQUENCE(SIZE (1..maxNrOfSemiPersistentPUSCH-Triggers)) OF CSI-SemiPersistentOnPUSCH-TriggerState
CSI-SemiPersistentOnPUSCH-TriggerState ::=		SEQUENCE {
	associatedReportConfigInfo						CSI-ReportConfigId,
	...
}

maxNrOfSemiPersistentPUSCH-Triggers					INTEGER ::= 64		-- Maximum number of triggers for semi persistent reporting on PUSCH

-- TAG-CSI-SEMIPERSISTENTONPUSCHTRIGGERSTATELIST-STOP 
-- ASN1STOP


Some companies propose to modify the RRC so that an SP-CSI trigger state can activate multiple SP-CSI Report Settings, similarly as A-CSI trigger state.
Issue 5.2: Shall definition of SP-CSI trigger state be extended to support activating multiple SP-CSI report settings with the same DCI trigger (requiring RRC update)?
· Alt 1: Yes, allowing activation of multiple SP-CSI report settings with single DCI trigger (CATT, MTI, Docomo)
· Alt 2: No, keep trigger state definition as is (Ericsson, Intel,OPPO,LGE Qualcomm)
As RRC update after ASN.1 freeze should not be considered lightly and the current spec is not broken, we propose to go with Alt 2 and keep the spec as is.


MTI proposes that if only a single SP-CSI report setting is configured per candidate DL BWP, the activation states of all SP-CSI report settings become “linked”, so that SP-CSI transmission can continue on the new DL BWP without activation of the corresponding SP-CSI report setting.
Issue 5.3: If only one SP-CSI report setting per candidate DL BWP is configured, are the activation states linked?
· Alt 1: Yes, no activation of SP-CSI for a new DL BWP is needed if SP-CSI on another DL BWP has been previously activated (MTI)
· Alt 2: No, separate activation of SP-CSI for the new DL BWP is required (Ericsson, Intel, LGEQualcomm)

Although formally to be decided by UL scheduling session, we summarize views here on if MAC CE deactivation confirmation is needed for SP-CSI.
Issue 5.4: Is MAC CE confirmation of reception of deactivation DCI for SP-CSI needed?
· Alt 1: Yes, introduce a new MAC CE message
· Alt 2: No, gNB can use DTX detection of SP-CSI report as confirmation (Huawei, HiSilicon, Ericsson, Docomo,OPPO, LGEQualcomm)
Although we have majority for Alt 2, the decision should be taken in UL scheduling session.

PUSCH-based CSI collision with other UL channels
As discussed by Qualcomm in (4783), dropping rules for PUSCH-based CSI and other UL channels may need to be further clarified. We suggest to take the proposals therein as starting point for further discussion.
Proposal 6.1 for further discussion:
· For SP-CSI on PUSCH or A-CSI-only on PUSCH colliding with other UL transmissions with the same starting symbol, adopt the following dropping rules:
	SP-CSI 
on PUSCH
	A-CSI-only 
on PUSCH
	HARQ-ACK
	SR
	PUSCH w/ UL-SCH
	Proposal

	
	*
	
	*
	
	Drop A-CSI-only on PUSCH, transmit SR.

	
	*
	*
	*
	
	Drop A-CSI-only on PUSCH, transmit SR and HARQ-ACK following defined rule in 38.213.

	*
	
	
	*
	
	Drop SP-CSI on PUSCH, transmit SR

	*
	
	*
	
	
	Multiplex HARQ-ACK on SP-CSI on PUSCH

	*
	
	*
	*
	
	Drop SP-CSI on PUSCH, transmit HARQ-ACK and SR following defined rule in 38.213

	*
	
	
	
	*
	Drop SP-CSI on PUSCH


· [bookmark: _Toc510858887]For SP-CSI on PUSCH or A-CSI-only on PUSCH colliding with other UL transmissions with the different starting symbol, only the transmission with earliest starting symbol is performed, any other transmission is dropped.
Restriction on A-CSI triggering of multiple CSI reports in the same slot with different DCIs
[bookmark: _Hlk508537202]In RAN1#92, it was agreed and captured in 38.213 that “If the UE is configured with a single carrier, the UE is not expected to transmit more than one aperiodic CSI report triggered by different DCIs on overlapping OFDM symbols.”.
Qualcomm (4786) proposes to further restrict the criterion to apply on the slot as a whole, not just on overlapping OFDM symbols. 
Proposal 7.1:
· Adopt the TP below:
--- Start of text proposal to Section 5.2.1.5.1 in TS 38.214 ---
If the UE is configured with a single carrier, the UE is not expected to transmit CSI reports in the same slot triggered by more than one CSI requests received in multiple DCIs.
--- End of text proposal ---

[Huawei’s comments] I suggest proposing TP based on the agreements. The optimization issues need further discussion if time permits.

There is also an FFS from agreement in RAN1#92 what rule should apply in the uplink CA case and Docomo (4050) proposed to use the same rule as for non-CA case. However, we leave the discussion on this issue to UL control session.

Confliction between indicated Number-CQI and reported RI
It has previously been discussed that the RRC parameter number-CQI and rank restriction can convey the same information and it was suggested to remove the RRC parameter number-CQI, however no decision was reached. As raised by vivo (3816), if the parameter is kept, there is ambiguity in the spec on the UE behaviour when reported RI conflicts with number-CQI restriction that needs to be resolved.
Issue 8.1: How to resolve ambiguity between number-CQI, rank restriction and reported RI?
· Alt 1: Remove or ignore RRC parameter number-CQI  and determine the number of CQI fields in UCI from rank restriction (Spreadtrum, Ericsson, OPPO)
· Alt 2: When the UE is configured with Number-CQI set to ‘1’, rank is restricted to no more than 4 regardless of RI restriction configuration, and a single CQI is reported for one codeword per CSI (vivo)
· Alt 2b: When the UE is configured with Number-CQI set to ‘1’, rank is restricted by the 4 LSBs of the higher layer parameter of RI restriction, and a single CQI is reported for one codeword per CSI, as captured in current spec of 38.212 (Huawei/HiSilicon)
· Alt 3: When the UE is configured with Number-CQI set to ‘1’ and the UE reports RI>4
· Alt 3A: Map all layers to a single CW for CQI calculation
· Alt 3B: Omit reporting he CQI for the second CW
· Alt 4: No need to resolve this ambiguity in specification, can be avoided by configuration (Intel)
More input from companies requested.

Cross-carrier triggering of CSI
Qualcomm (4786) proposes to constrain A-CSI triggering for multiple CCs such that the SCS must be the same for all CCs in order to reduce specification complexity in determining the CSI computation time requirement.
[bookmark: _Toc510858884]Issue 9.1: Are CSI reporting settings in the same A-CSI triggering state allowed to correspond to CCs with different SCS?
· Alt 1: No, require the SCS to be the same for all CCs (Qualcomm)
· Alt 2: Yes, introduce no such restriction
More input from companies requested.

Issues related to DRX
As discussed by vivo (3816), it has been agreed that PUCCH-based CSI is only reported when the UE is in DRX Active Time, i.e. CSI on PUCCH is not reported in non-Active Time. For CSI on PUSCH, it is reasonable to report A-CSI in non-Active Time as such a report is dynamically triggered. However, for SP-CSI report on PUSCH, the behaviour is not clear.
Issue 10.1: In DRX mode operation and while the UE is not in Active Time, is PUSCH-based SP-CSI reported?
· Alt 1: No, following the principles of SP-CSI on PUCCH (vivo)
· Alt 2: Yes, following the principles of UL SPS
More input from companies requested

Another issue is also raised by vivo (3816) is if there shall be a restriction that at least one CSI measurement for a report is available in DRX Active Time.
Proposal 10.2: Adopt the TP below:
------------------------------Start Text Proposal 12 from R1-1803816 ---------------------------------
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---------------------------------

Introduction of CRI only reporting mode
AT&T and Nokia proposes to introduce a ‘CRI only’ reporting mode for beam management wherein L1-RSRP does not have to be accompanied.
Issue 11.1: Shall a new value ‘CRI’ for reportQuantity be introduced (requiring RRC parameter update)?
· Alt 1: Yes (AT&T, Nokia)
· Alt 2: No (Intel, Qualcomm)
More input from companies requested

Issues related to PUCCH collision
As raised by vivo and OPPO, the flexible placement of PUCCH resources make it complicated to define the collision rules and mapping to multi-CSI PUCCH resource. Likely, a recursive approach needs to be taken as e.g. multi-PUCCH resources themselves can be colliding or may collide with regular PUCCH resources. The below proposal from vivo can be taken as starting point for further discussion:
Proposal 12.1 for further discussion:
· 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
· 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.


Extension of codebook for ranks 7-8
As pointed out by LGE (4543), the Type I SP codebook for ranks 7-8 reduce the index space for i1,1 and i1,2 reporting due to that 4 orthogonal beams are present in W1, as otherwise different W1 codewords would correspond to the same W1-precoder just with permutated columns. Hence, some redundant W1 codewords are removed to save overhead in current codebook design. However, due to the constraint on 1-bit subband reporting in W2, the resulting precoders W1*W2 that are removed by the restriction of i1,1 / i1,2 are actually not redundant and there could be some performance benefit of increasing the W1 codebook size / removing the index restriction.
Issue 13.1: Should index range of i1,1 / i1,2 for Type I SP codebook ranks 7&8 be increased?
· Alt 1:  Yes, for rank 7, calculation and reporting of  is wideband, ;  For rank 8, calculation and reporting of  is wideband, ;  ( bits), where (LGE)
· Alt 2: No, keep the current codebook design (Qualcomm)
More input from companies requested.

Placement of LI bits in CSI report
LGE proposes in (4543) to change the UCI bit ordering of the LI bits.
Issue 14.1: For WB CSI report, should parameter ordering in UCI be changed for LI reporting?
· Alt 1: Yes, adopt the following: CRI → RI → Padding bits (if present) → LI (if present) → PMI → CQI (LGE, Huawei/HiSilicon)
· Alt 2: No, keep the existing CRI → RI → LI (if present) → Padding bits (if present) → PMI → CQI (Qualcomm)
More input from companies requested.

Other corrections requiring decisions
Correction on CSI priority rules
The following CSI priority rules have been agreed in previous meetings:
	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



As pointed out by Huawei (3635), the expression for CSI priority value in 38.214 is currently incorrect since the maximum number of serving cells that can be configured to a UE changed from 16 to 32 in latest 38.331 update, while the value 16 was hard coded in 38.214. This issue is solved by the TP below. Huawei further proposes that the CSI priority rules are captured verbatim from the agreement rather than by a numerical value, as is currenty done in the specification.
Issue 15.1.1: How to capture CSI priority rules in 38.214?
· Alt 1: Capture the priority rules for CSI reporting in spec as in agreements (Huawei, HiSilicon)
· Alt 2: As in the TP below (Ericsson)
------------ Start TP for Section 5.2.2 of TS 38.214 ---------------------------


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 and is the value of the higher layer parameter maxNrofServingCells

-	s is the ReportConfigID and is the value of the higher layer parameter maxNrofCSI-Reports.
------------ End TP for Section 5.2.2 of TS 38.214 ---------------------------

 Clarification on SP-CSI activation
As raised by Spreadtrum (4223), the current version of 38.214 sometimes mentions that PUCCH-based SP-CSI activation message activates a single SP-CSI report and sometimes activates multiple SP-CSI reports. While initial RAN1 agreement in RAN1#91 indicated that a single report is activated in the MAC CE, current 38.321 can activate multiple SP-CSI reports as a bitmap is signalled. This follows what was indicated by RAN1 in an LS (R1-1801272) and so can be said to overrule the initial RAN1 agreement from RAN1#91. We therefore propose to align 38.214 to what is currently in 38.321 rather than changing the MAC spec with LS to RAN2. In the TP below, we also adopt the clarifying changes proposed by CMCC (4093).

Proposal 15.2.1: Confirm the understanding that multiple PUCCH-based SP-CSI reports can be activated with the same MAC CE message and adopt the TP below:
-------------------------------Start TP to 38.214----------------------------------------------------------------
5.2.1.5.2	 Semi-persistent CSI/Semi-persistent CSI-RS
For semi-persistent reporting on PUSCH, a set of semi-persistent Reporting settings are higher layer configured by Semi-persistent-on-PUSCHReportTrigger, the CSI request field in DCI scrambled with SP-CSI C-RNTI activates one of the semi-persistent CSI reports and the PUCCH resource used for transmitting the CSI report are configured by reportConfigType. 
Semi-persistent reporting on PUCCH is activated by an activation/deactivation command [10, TS 38.321], which indicates activation/deactivation status for all configured selects one of the semi-persistent Reporting Settings for use by the UE on the PUCCH. The PUCCH resource used for transmitting the CSI report are configured by reportConfigType.  If the field reportConfigType is not present, the UE shall report the CSI on PUSCH. 

Unaffected parts omitted…
---------------------------------End TP---------------------------------------------------------------

 Support of WB CSI report for Type II CSI
Samsung proposes (4357) that Type II shall only be supported for SB CSI and not for WB CSI configuration. As it has been shown that Type II CSI brings no performance benefit compared to Type I CSI for wideband reporting, it seems unnecessary to require that Type II WB CSI must be implemented.
Proposal 15.3.1: 
· WB Type II CSI (comprising both Part 1 and Part 2) reporting is not supported
Introduction of multi-slot PUCCH for CSI reporting
AT&T (4655) proposes to introduce multi-slot PUCCH for CSI reporting. However, according to current version of 38.311 and 38.213, multi-slot repetition for PUCCH Format 3 & 4 is already supported and is according to our understanding applicable for CSI reporting as well as the RRC parameter nrofSlots is configured on a PUCCH format basis. Therefore, multi-slot PUCCH for CSI on long PUCCH is support by the spec. However, the sequence mapping may not be adequately captured in 38.211 for PUCCH formats 3&4.
Proposal:
· Confirm that multi-slot PUCCH is supported for CSI reporting on PUCCH Formats 3&4. Clarify PUCCH sequence generation for PUCCH formats 3&4 in 38.211, if needed.

Other corrections and clarifying TPs
Clarification on SB CSI reporting on long PUCCH
Raised by CATT in (3743):
[bookmark: _Hlk511573978]-----------------------------------------------------Start of TP for 38.214----------------------------------------------------------------
[bookmark: _Toc501048201]5.2.4	CSI reporting using PUCCH
-------------------   omitted  -----------------
A UE shall perform semi-persistent CSI reporting on the PUCCH upon successfully decoding a selection command [10, TS 38.321]. The selection command will contain one or more Reporting Setting Indications where the associated CSI Measurement Links and CSI Resource Settings are configured. Semi-persistent CSI reporting on the PUCCH supports Type I CSI. Semi-persistent CSI reporting on the PUCCH format 2 supports Type I CSI with wideband frequency granularity. Semi-persistent CSI reporting on PUCCH formats 3 or 4 supports Type I CSI with wideband and sub-band frequency granularities and Type II CSI with wideband frequency granularity. 
--------------------------------------------------------------------END of TP-------------------------------------------------------------
 Clarification on WB frequency-granularity
Raised by vivo (3816):
------------------------------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---------------------------------

 Clarification for CSI on PUSCH / PUCCH
Raised by OPPO (4014).
------------------------------Start of Text Proposal for 38.214 ---------------------------------
5.2.3	CSI reporting using PUSCH
Unaffected parts omitted…
Aperiodic CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH. Aperiodic CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE. Semi-persistent CSI reporting on PUSCH can only be performed without any multiplexing with uplink data from the UE.
Unaffected parts omitted…
------------------------------End of Text Proposal---------------------------------
Raised by OPPO (4014).
------------------------------Start of Text Proposal for 38.214 ---------------------------------
5.2.4	CSI reporting using PUCCH
Unaffected parts omitted…
A UE is semi-statically configured by higher layers to perform periodic CSI Reporting on the PUCCH. A UE can be configured by higher layers for multiple periodic CSI Reports corresponding to one or more higher layer configured CSI Reporting Setting Indications, where the associated  CSI Resource Settings are higher layer configured. Periodic CSI reporting on PUCCH formats 2, 3, 4 supports Type I CSI with wideband granularity. 
Unaffected parts omitted…
------------------------------End of Text Proposal---------------------------------

 Corrections to 38.212
Samsung provides various corrections to 38.214 in (4357):
Proposal: Make the following corrections in TS38.212 
· Add CRI in the titles/descriptions of Table 6.3.1.1.2-3 and Table 6.3.1.1.2-4 
· Delete the CRI bitwidth from Table 6.3.1.1.2-5 and its description after the table
· Delete reference to CRI bitwidth in Table 6.3.1.1.2-5 from Table 6.3.1.1.2-7 and Table 6.3.1.1.2-9 
· Add CodebookType=TypeII-PortSelection in the text describing Table 6.3.1.1.2-5  
· Delete reference to Table 6.3.1.1.2-5 from Table 6.3.1.1.2-7; delete the last row about the number of non-zero WB amplitude coefficients
· Add Tables 6.3.1.1.2-3/4 as reference for CRI bitwidth in Table 6.3.2.1.2-3
· Add the clarification in Table 6.3.2.1.2-3 that WB CQI corresponds to the first TB
We refer to the detailed TPs in (4357).

 Correction to LI bitwidth in 38.212
LGE (4543) proposes to correct the bitwidth for LI in the 2 antenna port case.
------------------------------Start of Text Proposal for 38.212 ---------------------------------

[bookmark: _Toc500953294]6.3.1.1.2	CSI only
The bitwidth for RI/LI/CQI of CodebookType=TypeI-SinglePanel is provided in Tables 6.3.1.1.2-3.
Table 6.3.1.1.2-3: RI, LI, and CQI of CodebookType=TypeI-SinglePanel
	Field
	Bitwidth

	
	2 antenna ports
	4 antenna ports
	>4 antenna ports

	
	
	
	Rank1~4
	Rank5~8

	Rank Indicator
	

	

	

	


	Layer Indicator
	
 
	

	

	


	Wide-band CQI
	4
	4
	4
	8

	Subband differential CQI
	2
	2
	2
	4


------------------------------End of Text Proposal for 38.212 ---------------------------------
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