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Introduction
This document summaries companies view on the remaining open issues in CSI reporting. 
Priority rules for CSI reports
The description CSI priority rules are currently spread out between multiple specifications, where UCI multiplexing in case of PUCCH collisions (and possible subsequent mapping to multi-CSI PUCCH resource) are described in 38.213 while 38.214 describes the general case when report of different physical channels collide. As point out e.g. by vivo and Nokia, there are some inconsistencies between the specifications that should be sorted out. For instance, vivo points out that by current formulation in the specification, a P-CSI report colliding with a PUCCH-based SP-CSI report is dropped, even if a multi-CSI PUCCH resource is configured (which could fit both CSI reports). 
Nokia proposes to first align the understanding in RAN1 on the intended behaviour for CSI collision and then leave it up to 213/214 editors to make the necessary clarifications in specifications.
We suggest adopting this proposal and use the flow-chart provided by Nokia as starting point, where companies are encouraged to provide their view on what updates are needed.
[image: ]
Figure 1. CSI report priority application order. 
Proposal:
· Use Fig.1 as a starting point to align understanding of the CSI priority rules. Based on the aligned understanding, editors to address the clarification of CSI report priority rules. 

	Company
	View/comment

	Nokia
	Support

	Vivo
	Add "except for the case when one of the y value is 2 and the other y value is 3” to the first step. It is also desired to simply the CSI report priority application order.

	Ericsson
	Support. Agree with vivo that in case SP-CSI on PUCCH collides with P-CSI on PUCCH, this should be handled by PUCCH multiplexing rules in 38.213.

	Samsung
	Support, same view as vivo and Ericsson

	Spreadtrum
	Support, same view as vivo and Ericsson

	DOCOMO
	Support, same view as vivo and Ericsson

	CATT
	Support the proposal and share the same view with Ericsson and vivo. 

	LGE
	Support Nokia’s proposal

	Sharp
	Support

	Huawei
	Although we support Figure 1 which seems to be captured already in spec, it is unclear for us what spec changes are required since it is also proposed to be updated by the editor. With regarding to collided SP/P CSI, current spec will drop P so that further optimization is not needed.   

	Qualcomm
	Agree with Ericsson.



Based on companies views, there seems to be consensus to support the proposal with the modifications proposed by vivo. In our understanding, the updated first step now corresponds to “are the two CSI reports PUCCH-based?”. An updated flowchart is given below.
Proposal:
· Use the flowchart below as the common understanding of CSI priority rules. Based on the aligned understanding, 38.214/38.213 editors to address the clarification of CSI report priority rules and harmonize between specifications. 



CSI reference resource
In RAN1#94, it was concluded to further discuss the definition of CSI reference resource timing with respect to inactive/suspended BWP:
· Discuss the following issues in RAN1#94bis:
· Solution to avoid transmission of CSI for inactive/suspended BWP without changing the definition of valid downlink slot of the CSI reference resource.

A number of different proposals to achieve this are presented by companies, which can be roughly grouped as below

Issue: How to update the CSI reference resource to avoid transmission of CSI for inactive/suspended BWP?
· Alt 1: The CSI reference resource is determined without taking into account which DL BWP is active. Additional criterion is added to omit the CSI report if the associated BWP or report is not active in CSI reference resource.
· Alt 1A (Huawei): 
	< Start of the text proposal >
5.2.2.1.1 CSI reference resource definition
< Unchanged parts are omitted>
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, 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 in DRX Active Time no later than 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 the active BWP in the slot of CSI reference resource is not the same with the DL BWP for which CSI reporting is performed, CSI reporting is omitted for the serving cell in uplink slot n.

< End of the text proposal >


· Alt 1B (Ericsson): Also move the criterion on CSI-RS reception outside the definition of valid downlink slot to avoid redundant definition:
--------------------------------------------------- Start TP to 38.214 Section 5.2.2.1.1----------------------------------------
<--------------------- unchanged parts omitted ---------------------------->
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, 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 in DRS Active Time no later than 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, CSI reporting is omitted for the serving cell in uplink slot n’.
If the active DL BWP in the downlink slot n-nCQI_ref of the CSI reference resource corresponding to a CSI Report Setting in a serving cell is not the same as the DL BWP for which the CSI reporting is performed, CSI reporting is omitted for the serving cell in uplink slot n’.
If there, for a CSI Report Setting in a serving cell, is no CSI-RS transmission occasion for channel measurement or no CSI-RS/CSI-IM occasion for interference measurement [in DRX Active Time] no later than the CSI reference resource, CSI reporting is omitted for the serving cell in uplink slot n’.
--------------------------------------------------- End TP to 38.214 Section 5.2.2.1.1----------------------------------------
· Alt 1C (MTK): Also move the criterion on CSI-RS reception outside the definition of valid downlink slot to avoid redundant definition, and define two additional constraints outside of the valid slot definition. 
--------------------------------------------------- Start TP to 38.214 Section 5.2.2.1.1----------------------------------------
· <--------------------- unchanged parts omitted ---------------------------->
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, 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 in DRS Active Time no later than 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, CSI reporting is omitted for the serving cell in uplink slot n’.
After the CSI report (re)configuration, BWP change or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise.

--------------------------------------------------- End TP to 38.214 Section 5.2.2.1.1----------------------------------------


· Alt 2: Keep the criterion on that the CSI reference resource is in a slot where the associated BWP is active, but add additional criterion on that CSI is omitted if BWP change has occurred in a slot later than the CSI reference resource
<START OF TEXT PROPOSAL to section 5.2.2.1.1 of TS 38.214>
If there is no valid downlink slot after the last CSI report (re)configuration or BWP change or BWP activation or transition to DRX Active Time or recovery from SP-CSI suspension 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.
<END OF TEXT PROPOSAL>

· Alt 3:
>>> Start of TP for Section 5.2.2.1.1 of 38.214 >>>
A slot in a serving cell shall be considered to be a valid downlink slot if:
· it comprises at least one higher layer configured downlink or flexible symbol, and
· it does not fall within a configured measurement gap for that UE, and
· the active DL BWP in the valid DL slot for the CSI reference resource in the slot is the same as the DL BWP for which the CSI reporting is performed, and
>>> End of TP for Section 5.2.2.1.1 of 38.214 >>>

· Alt 4:
######################################### TP start ########################################
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, 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 without BWP switching in between, and
-	there is at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRSX Active Time no later than CSI reference resource for which the CSI reporting is performed. 
######################################### end ###########################################

· Alt 5: When a CSI reference resource is a valid at the DL slot of CSI trigger and the DL BWP is invalid at the UL slot corresponding to the DL slot, a UE does not need to report CSI.
	Company
	View/comment

	Huawei, HiSilicon
	Alt 1A, For MTK’s concern, we can address with it by removing “active”, e.g. “or the BWP in the slot of CSI reference resource is not the same with the DL BWP for which CSI reporting is performed,”

	Intel
	Alt 2

	Ericsson
	Alt 1B

	MediaTek
	Alt 1C; we agree with E/// on the recursive-loop issue in the definition of valid slot. However, Alt 1A and 1B still do not solve the problem with outdated measurement, as shown in Fig 1 in our tdoc R1-1810426 (“The active DL BWP in the downlink slot n-nCQI_ref of the CSI reference resource corresponding to a CSI Report Setting in a serving cell” is the same as the DL BWP for which the CSI reporting. So no drop.) Alt 1C is more straightforward.

	MTI
	Alt 3

	Nokia, NSB
	Alt 4

	Sharp
	Alt 5, also OK with Alt 1B

	vivo
	Fine with MTK’s wording.

	ZTE
	Fine with 1A

	CATT
	Alt 1B with the following change:
If the active DL BWP in the downlink slot n-nCQI_ref of the CSI reference resource corresponding to a CSI Report Setting in a serving cell is not the same as the DL BWP for which the CSI reporting is performed, CSI reporting is omitted for the serving cell in uplink slot n’.
If there, for a CSI Report Setting in a serving cell, is no CSI-RS transmission occasion for channel measurement or no CSI-RS/CSI-IM occasion for interference measurement [in DRX Active Time] in the DL BWP for which the CSI reporting is performed no later than the CSI reference resource, CSI reporting is omitted for the serving cell in uplink slot n’.


	LGE
	Fine with 1A

	Qualcomm
	Alt 1B



Based on the companies indicated preference, it is proposed to converge on either “e-Alt 1B” (Alt 1B with CATT’s proposed update) or Alt 1C proposed by MTK. Alt 1A is similar to Alt 1B, but does not solve the recursive definition issue, hence supporters of Alt 1A have been listed as tentatively supporting 1B. Similarly, Alt 2 is similar to Alt 1C, and proponent of Alt 2 has been indicated as tentatively supporting Alt 1C.

Proposal: Downselect between the two alternatives below:
· e-Alt 1B: (E///, QC, CATT, Sharp, [LGE, ZTE, HW, HiSi])
--------------------------------------------------- Start TP to 38.214 Section 5.2.2.1.1----------------------------------------
<--------------------- unchanged parts omitted ---------------------------->
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, 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 in DRS Active Time no later than 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, CSI reporting is omitted for the serving cell in uplink slot n’.
If the active DL BWP in the downlink slot n-nCQI_ref of the CSI reference resource corresponding to a CSI Report Setting in a serving cell is not the same as the DL BWP for which the CSI reporting is performed, CSI reporting is omitted for the serving cell in uplink slot n’.
If there, for a CSI Report Setting in a serving cell, is no CSI-RS transmission occasion for channel measurement or no CSI-RS/CSI-IM occasion for interference measurement [in DRX Active Time] in the DL BWP for which the CSI reporting is performed no later than the CSI reference resource, CSI reporting is omitted for the serving cell in uplink slot n’.
--------------------------------------------------- End TP to 38.214 Section 5.2.2.1.1----------------------------------------
· Alt 1C (MTK, vivo, [Intel]) 
--------------------------------------------------- Start TP to 38.214 Section 5.2.2.1.1----------------------------------------
· <--------------------- unchanged parts omitted ---------------------------->
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, 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 in DRS Active Time no later than 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, CSI reporting is omitted for the serving cell in uplink slot n’.
After the CSI report (re)configuration, BWP change or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise.

--------------------------------------------------- End TP to 38.214 Section 5.2.2.1.1----------------------------------------

	Company
	View/comment

	Ericsson
	Support e-Alt1B

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



CPU occupancy for L1-RSRP reports
It was concluded to continue discussion on CPU occupancy rules for L1-RSRP reporting in RAN1#94bis:
· Discuss the following issues in RAN1#94bis:
· CPU occupancy starting time for L1-RSRP reporting

According to tdoc review, there seems to be consensus to use the same set of CPU occupancy rules for L1-RSRP reporting as for CSI reporting, but there is a divergence on whether to extend the CSI reference resource definition or to formulate an explicit set of separate but identical rules for L1-RSRP CPU occupation. As generalizing the CSI reference resource definition would result in less spec change, it is in our view preferred solution. A TP implementing this is given below.
Proposal:
· Adopt the following TP to generalize the CSI reference resource definition to include L1-RSRP report:
--------------------------------------------------- Start TP to 38.214 -------------------------------------------
[bookmark: _Toc525748085][bookmark: _Hlk513114242]5.2.1.6	CSI processing criteria
>>>> unchanged text omitted <<<<
The UE is not required to update a periodic or semi-persistent CSI report if  on the earliest one of the first symbol of the latest CSI-RS/CSI-IMRS/SSB resource earlier no later than than the corresponding CSI reference resource of the CSI report. 
>>>> unchanged text omitted <<<<
The CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report used with periodic or semi-persistent CSI-RS occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, if applicable, until the last symbol of the PUSCH/PUCCH carrying the report.
-	An aperiodic CSI report used with periodic, or semi-persistent or aperiodic CSI-RS occupies a CPU from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report.
>>>> unchanged text omitted <<<<
5.2.2.1.1	CSI reference resource definition
[bookmark: _Hlk497821946][bookmark: _Hlk497822531]The CSI reference resource for a serving cell is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI valueCSI relates.
[bookmark: _Hlk497896664]-	In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot n-nCSQI_ref,



-	where  and and  are the subcarrier spacing configurations for DL and UL, respectively
-	where for periodic and semi-persistent CSI reporting
-	if a single CSI-RS resource is configured for channel measurement nCSQI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot, or

-	if multiple CSI-RS resources are configured for channel measurement nCQSI_ref is the smallest value greater than or equal to , 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, nCQSI_ref is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise nCSQI_ref is the smallest value greater than or equal to , such that slot n-nCQSI_ref corresponds to a valid downlink slot, where Z' corresponds to the delay requirement as defined in Subclause 5.4.
[bookmark: _Hlk497830446]-	when periodic or semi-persistent CSI-RS/CSI-IM, or SSB, is used for channel/interference measurements, the UE is not expected to measure channel/interference on the CSI-RS/CSI-IM/SSB whose last OFDM symbol is received up to Z' symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting.
>>>> unchanged text omitted <<<<
If configured to report CQI, inIn the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving PMI and RI:
-	The first 2 OFDM symbols are occupied by control signaling.
…
>>>> unchanged text omitted <<<<
--------------------------------------------------- End TP to 38.214 -------------------------------------------

	Company
	View/comment

	Ericsson
	Support

	Huawei, HiSilicon
	Agree with design principle however for better interpretation of CSI reference resource, whole definition shall be moved out of the section of CQI at least.  

	Intel
	[Support]

	LGE
	Using nCQI-REF to define occupation rule is fine but reference resource is not needed for L1 RSRP reporting. According to current TS, nCQI-REF is determined based on validity conditions but those conditions may not be needed for L1 RSRP reporting. 
So, our proposal is “A periodic or semi-persistent L1-RSRP report in slot n occupies CPU from the first symbol of the earliest one of CSI-RS resources/SSBs for L1-RSRP measurement in latest CSI-RS/SSB occasion no later than n -, until the last symbol of the PUSCH/PUCCH carrying the report.” 

	MTI
	[Support]

	Qualcomm
	One more editorial change as follows:
-	An aperiodic CSI report occupies a CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report.

	ZTE
	Generally okay with reusing the reference resource definition for L1-RSRP. One detailed issue is the value of n_CSI_ref for P/SP reporting. We think for L1-RSRP reporting, it does not need to be dependent on the number of resources. Just fixing it to 4 for 15KHz is fine.

	MediaTek
	Agree in principle, but 5.2.2.1.1 is under the section 5.2.2.1 CQI

	vivo
	Generally fine with the wording. But the CPU occupancy of P3 may need to be clarified.

	Samsung
	Support

	DOCOMO
	Support

	CATT
	Support

	Sharp
	Support

	
	

	
	



Based on majority view, we propose to adopt the TP, with the additional editorial change proposed by QC. In addition, we propose the editor move the section on “5.2.2.1.1 CSI reference resource definition” outside the section on “5.2.2.1 CQI”.
Proposal:
· Adopt the below TP to generalize the definition of CSI reference resource
· 38.214 editor to move the updated section on“5.2.2.1.1 CSI reference resource definition” outside the section on “5.2.2.1 CQI”
--------------------------------------------------- Start TP to 38.214 -------------------------------------------
5.2.1.6	CSI processing criteria
>>>> unchanged text omitted <<<<
The UE is not required to update a periodic or semi-persistent CSI report if  on the earliest one of the first symbol of the latest CSI-RS/CSI-IMRS/SSB resource earlier no later than than the corresponding CSI reference resource of the CSI report. 
>>>> unchanged text omitted <<<<
The CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report used with periodic or semi-persistent CSI-RS occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, if applicable, until the last symbol of the PUSCH/PUCCH carrying the report.
-	An aperiodic CSI report used with periodic, or semi-persistent or aperiodic CSI-RS occupies a CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report.
>>>> unchanged text omitted <<<<
5.2.2.1.1	CSI reference resource definition
The CSI reference resource for a serving cell is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI valueCSI relates.
-	In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot n-nCSQI_ref,



-	where  and and  are the subcarrier spacing configurations for DL and UL, respectively
-	where for periodic and semi-persistent CSI reporting
-	if a single CSI-RS resource is configured for channel measurement nCSQI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot, or

-	if multiple CSI-RS resources are configured for channel measurement nCQSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot.

-	where for aperiodic CSI reporting, if the UE is indicated by the DCI to report CSI in the same slot as the CSI request, nCQSI_ref is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise nCSQI_ref is the smallest value greater than or equal to , such that slot n-nCQSI_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, or SSB, is used for channel/interference measurements, the UE is not expected to measure channel/interference on the CSI-RS/CSI-IM/SSB whose last OFDM symbol is received up to Z' symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting.
>>>> unchanged text omitted <<<<
If configured to report CQI, inIn the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving PMI and RI:
-	The first 2 OFDM symbols are occupied by control signaling.
…
>>>> unchanged text omitted <<<<
--------------------------------------------------- End TP to 38.214 -------------------------------------------

Timing requirement for L1-RSRP report
[bookmark: _Toc525928831]In RAN1#93, Z’ value for beam reporting was decided to be taken from the UE reported capability in FG 2-25. In RAN1#94, the remaining Z-timing requirement for the L1-RSRP class was discussed, but it was decided to postpone the discussion to await the outcome of beam management related discussion on relevant UE features 2-25 and 2-28: 
· Discuss the following issues in RAN1#94bis:
· Z timing requirement (from triggering PDCCH to start of PUSCH) for L1-RSRP reporting

[bookmark: _GoBack]Issue: What is the Z-value for L1-RSRP reporting? 
· Alt 1: Z is equal to Z’ plus the value UE reports as FG 2-28 for 60 & 120 kHz SCS
· Alt 1A: For 15 & 30 kHz SCS, Z is equal to Z’ plus 2 symbols 
· Alt 1B: For 15 & 30 kHz SCS, Z is equal to Z’ plus 14 symbols
· Alt 1C: For 15 & 30 kHz SCS, aperiodic L1-RSRP reporting is not supported 
· Alt 1D: For 15 & 30 kHz SCS, Z is equal to Z1 value in CSI computation delay requirement 2 
· Alt 1E: For 15 kHz SCS, Z is equal to Z’ + 16 symbols. For 15 kHz SCS, Z is equal to Z’ + 30 symbols 
· Alt 2: Z is equal to Z’ plus the PUSCH timing requirement  
· Alt 3: Z is equal to Z’ plus 2 symbols 
· Alt 4: Z is equal to Z’ plus 2 N symbols, N=2 for µ =0, N=4 for µ =1, N=8 for µ =2, N=16 for µ =3. 

 
	Company
	View/comment

	Ericsson
	Alt 3, Alt 2 or Alt 4. We do not believe using the value in FG 2-28 is appropriate since it is only applicable when UE beam switches between DCI and ap-CSI-RS. According to agreement in RAN1#94, it is possible to trigger ap-CSI-RS with shorter offset than the threshold defined by FG 2-28, whereon default QCL Type D assumption applies. Setting the Z-timing requirement to always follow FG 2-28 would thus violate previous agreement. 

	OPPO
	Alt 1A

	Intel
	Alt 3

	LGE
	Alt 1B is preferred but all branches of Alt 1 except Alt 1C is fine. 

	MTI
	Alt 1C

	QC
	Alt 1D

	Spreadtrum
	Alt 4

	ZTE
	Alt 1E. Also okay with 1D.

	Huawei, HiSilicon
	Alt 2

	DOCOMO
	Alt 3

	
	

	
	



There is quite some divergence in company views and more offline discussion is needed.

CSI measurement in C-DRX
Another issue relates to CSI measurement in C-DRX. QC and Ericsson has pointed out potential issues with the current restriction on no CSI-RS measurement in C-DRX, while vivo propose to clarify that the restriction applies to all CSI-RS resources, not only for mobility.
Issue: Is the UE required to perform CSI measurement in C-DRX?
· Alt 1: A UE is not required to perform CSI measurement outside of the DRX Active Time, except that the measurement is based on aperiodic CSI-RS and the triggering DCI is received in the DRX Active Time:
--- Start of text proposal to Section 5.2.2.1.1 in TS 38.214 ---
>>>> unchanged text omitted <<<<
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, 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 in DRS Active Time no later than 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, CSI reporting is omitted for the serving cell in uplink slot n.
If a UE is configured with DRX, the UE is not required to perform measurement of CSI-RS resources other than during the DRX Active Time, except that the measurement is based on aperiodic CSI-RS and the triggering DCI is received in the DRX Active Time.
When deriving CSI feedback, the UE is not expected that a NZP CSI -RS resource for channel measurement overlaps with CSI-IM resource for interference measurement or NZP CSI -RS resource for interference measurement.
>>>> unchanged text omitted <<<<


· Alt 2: No, clarify this with the following TP:

[bookmark: _Toc517439461]--- Start of text proposal to TS 38.214 ---
------------------------------------------Start of Text Proposal ----------------------------------
5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation and mobility.
If the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s).
The UE is not expected to receive CSI-RS and [SystemInformationBlockType1] message in the overlapping PRBs in the OFDM symbols where [SystemInformationBlockType1] is transmitted.
If the UE is configured with DRX, the UE is not required to perform measurement of CSI-RS resources other than during the active time for measurements based on CSI-RS-Resource-Mobility, and the UE is not required to perform CSI measurement of CSI-RS resources other than during the active time.
< Unchanged parts are omitted >
[bookmark: _Toc517439464]5.1.6.1.3	CSI-RS for mobility
If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and the higher layer parameter associatedSSB is not configured, the UE shall perform measurements based on CSI-RS-Resource-Mobility and the UE may base the timing of the CSI-RS resource on the timing of the serving cell.
If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource. The higher layer parameter isQuasiColocated indicates whether the associated SS/PBCH block given by the associatedSSB and the CSI-RS resource(s) are quasi co-located with respect to ['QCL-TypeD']. 
If the UE is configured with DRX, the UE is not required to perform measurement of CSI-RS resources other than during the active time for measurements based on CSI-RS-Resource-Mobility. 
If the UE is configured with DRX and DRX cycle in use is larger than 80 ms, the UE may not expect CSI-RS resources are available other than during the active time for measurements based on CSI-RS-Resource-Mobility. Otherwise, the UE may assume CSI-RS are available for measurements based on CSI-RS-Resource-Mobility.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ------------------------------------



	Company
	View/comment

	vivo
	Alt 2. We have clear agreement half a year ago:
Agreement:The most recent CSI measurement occasion occurs in DRX Active time for CSI to be reported.

	Qualcomm
	Alt 1

	Ericsson
	Alt 1

	ZTE
	Alt 1

	CATT
	Alt 1

	LGE
	Alt 1

	Sharp
	Alt 1

	Huawei
	Agree with Vivo and we don’t have clear agreement to support CSI measurement (even for AP CSI) during DRX inactive time. It is a new feature to be discussed.

	
	



Majority of companies support Alt1, with two companies supporting Alt 2.
Conclusion:
· Downselect between Alt 1 and Alt 2.

NZP CSI-RS-based IM and Low Latency CSI
Qualcomm proposes that the NZP CSI-RS based interference measurements are not supported for the Low Latency CSI class.
[bookmark: _Toc525985509]Proposal:
· Low-latency CSI class does not support NZP CSI-RS based interference measurement

	Company
	View/comment

	Qualcomm
	Support

	Ericsson
	Support

	MediaTek
	Support

	vivo
	Support

	ZTE
	Support

	Samsung
	Support

	Intel
	Support

	Spreadtrum 
	Support 

	LGE
	Current definition of low latency class is enough. NZP CSI-RS based interference measurement is port wise power measurement assuming identity precoder matrix so that it does not seem to have impact on latency class. 

	
	

	
	



8 companies support the proposal while one company think it is not needed. We therefore suggest adopting the proposal.
Proposal:
· Low-latency CSI class does not support NZP CSI-RS based interference measurement

CSI triggering across different numerologies
MediaTek proposes to restrict cross-carrier triggering of aperiodic CSI reports to only be allowed if PDCCH and the associated CSI-RS has the same numerology, to avoid excessive buffering of OFDM symbol samples in case the carrier where the measurement resource is located use larger SCS than the carrier where PDCCH is received.
Proposal:
· Triggering A-CSI reports whose measurement resources are with different numerology from that of PDCCH is not supported in Rel-15.
	Company
	View/comment

	MediaTek
	Support

	Ericsson
	We think the proposal is too limiting. Since there is a restriction on that only a single DCI with non-zero CSI request can received per slot, this forces the gNB to use cross-carrier CSI report request and cross-carrier triggering of aperiodic CSI-RS. The proposal would thus severely restrict CSI report triggering in case of FR1 / FR2 CA.

	vivo
	Agree with Ericsson

	ZTE
	Agree with Ericsson

	CATT
	Not support. This will restrict the CA deployment.

	Huawei
	Agree with Ericsson. However given RAN decision, PDCCH used for cross-carrier triggering and triggered measurement resources cannot have different numerology in this release. So without further spec update, the restriction is automatically applied to mitigate the UE’s concern in Rel15 by RAN. Further optimization/restriction can be considered in Rel16 CA enhancement.  
“Cross-carrier scheduling with different numerologies is postponed to Rel-16. 
Already-agreed functionality for cross-carrier scheduling with different numerologies will not be removed from the Rel-15 specs, but will have a note added that the behaviour does not apply in this release.”

	Qualcomm
	Support

	
	



Based on above companies’ views, there seem to be no consensus to adopt the proposal. However, it should be clarified whether the RAN plenary decision is applicable to A-CSI triggering or not.
CPU occupancy for initial PUSCH-based SP-CSI report
Spreadtrum highlights an issue that the CPU occupancy rules for PUSCH-based SP-CSI report, starting from the CSI reference resource, causes non-causal CPU occupancy for the initial SP-CSI report after the trigger. To remedy this, the proposal is to apply the same rules as for aperiodic report for the initial SP-CSI report.
Proposal:
· Refine the CPU occupation for the initial SP-CSI report after the trigger as starting from the first symbol after the PDCCH triggering the report until the last symbol of the PUSCH carrying the report.

	Company
	View/comment

	Spreadtrum
	Support

	Ericsson
	Support

	vivo
	Support

	ZTE
	Support

	Intel
	Support

	CATT
	Support

	Huawei, HiSilicon
	Support

	Qualcomm
	Support.  

	
	


Clarification on CPU assignment order with different time-domain behaviours 
According to current specification, which A-CSI reports triggered with the same DCI are required to be updated if there is a CPU shortage (and hence the CPU assignment order) is determined by the priority rules in Section 5.2.5. However, if CSI reports with different time-domain behaviour starts to occupy CPUs at the same symbol, it is not clear which of the reports should be updated. Spreadtrum proposes to clarify this.
Proposal: 
· For CSI reports with different/same time domain behaviour, when CPU occupancy of these CSI reports start at the same symbol, CPU assignment order is defined to reuse the priority rule in Section 5.2.5 of TS38.214.

	Company
	View/comment

	Spreadtrum
	Support

	Ericsson
	Support

	vivo
	With current spec, it is already clear aperiodic report would be updated first if different time-domain behaviour starts to occupy CPUs at the same symbol. For the priority between semi-persistent and periodic, it is up to UE implementation.

	Samsung
	Support

	CATT
	Support

	LGE
	Support

	Huawei, HiSilicon
	Prefer to see TP at first, since a part of proposal seems to be in spec already. 

	Qualcomm
	Support

	
	

	
	



Six companies support the proposal, while one company thinks it can be solved via UE implementation and one company prefers to see a TP before making a decision.
Editorial and clarifying TPs
Clarification of ReportQuantity
Ericsson proposes an editorial TP to gather the description of UE behaviour for all possible values of reportQuantity under Section 5.2.1.4.2, instead of spreading it over multiple sections, to avoid confusion. Specifically, it is not clear that the descriptions in Section 5.2.1.4 are the definitions of ‘CRI-RI-i1’ and ‘CRI-RI-CQI-i1’, and not something that applies in general.
Proposal:
· Adopt the following TP:
--------------------------------------------------- Start TP to 38.214 ---------------------------------------------------
[bookmark: _Toc525748078][bookmark: _Hlk525821771]5.2.1.4	Reporting configurations
<------------------------------------------- unchanged parts omitted -------------------------------------------->
When a UE is configured with higher layer parameter codebookType set to 'TypeI-SinglePanel' and pmi-FormatIndicator is configured for single PMI reporting, the UE may be configured with reportQuantity to report:

-	RI (if reported), CRI (if reported), and a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band, or






-	RI (if reported), CRI (if reported), CQI, and a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band. The CQI is calculated conditioned on the reported assuming PDSCH transmission with  precoders (corresponding to the same but different  in sub-clause 5.2.2.2.1), where the UE assumes that one precoder is randomly selected from the set of  precoders for each PRG on PDSCH, where the PRG size for CQI calculation is configured by the higher layer parameter pdsch-BundleSizeForCSI 
If a UE is configured with semi-persistent CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic or semi-persistent. If a UE is configured with aperiodic CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic, semi-persistent or aperiodic. 
[bookmark: _Hlk523145131]A UE configured with DCI 0_1 does not expect to be triggered with multiple CSI reports with the same CSI-ReportConfigId.
<------------------------------------------- unchanged parts omitted -------------------------------------------->

[bookmark: _Toc525748080]5.2.1.4.2	Report Quantity Configurations
A UE may be configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to either ‘none’, 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', ‘cri-RSRP’, ‘ssb-Index-RSRP’ or 'cri-RI-LI-PMI-CQI'.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'none', then the UE shall not report any quantity for the CSI-ReportConfig. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI', the UE shall report a preferred precoder matrix for the entire reporting band, or a preferred precoder matrix per subband, according to Subclause 5.2.2.2.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-i1’,
- the UE expects, for that CSI-ReportConfig, to be configured with higher layer parameter codebookType set to 'TypeI-SinglePanel' and pmi-FormatIndicator configured for wideband PMI reporting, and,

-the UE shall report a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI-i1’,
- the UE expects, for that CSI-ReportConfig, to be configured with higher layer parameter codebookType set to 'TypeI-SinglePanel' and pmi-FormatIndicator configured for wideband PMI reporting, and,






- the UE shall report a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band. The CQI is calculated conditioned on the reported assuming PDSCH transmission with  precoders (corresponding to the same but different  in sub-clause 5.2.2.2.1), where the UE assumes that one precoder is randomly selected from the set of  precoders for each PRG on PDSCH, where the PRG size for CQI calculation is configured by the higher layer parameter pdsch-BundleSizeForCSI.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI': 




-	if the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource. 



-	if the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where  is the number of ports in the CSI-RS resource.

-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP' or 'ssb-Index-RSRP'
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different CRI or SSBRI for each report setting. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', and resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP' or 'ssb-Index-RSRP'
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different CRI or SSBRI for each report setting. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', ' cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', then the UE is not expected to be configured with more than 8 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig.
If the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP' or 'none' and the CSI-ReportConfig is linked to a resource setting configured with the higher layer parameter resourceType set to 'aperiodic', then the UE is not expected to be configured with more than 16 CSI-RS resources in a CSI-RS resource set contained within the resource setting. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI', the UE shall report a preferred precoder matrix for the entire reporting band, or a preferred precoder matrix per subband, according to Subclause  5.2.2.2.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI': 




-	if the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource. 



-	if the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where  is the number of ports in the CSI-RS resource.

-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .
If the UE is configured with a CSI-RS resource is configured with the higher layer parameter reportQuantity set to 'none', then the UE shall not report any quantity for the CSI-ReportConfig associated with the reportQuantity. Otherwise, the UE shall report the quantity for the CSI-ReportConfig as configured by the associated reportQuantity. 
The LI indicates which column of the precoder matrix of the reported PMI corresponds to the strongest layer of the codeword corresponding to the largest reported wideband CQI. If two wideband CQIs are reported and have equal value, the LI corresponds to strongest layer of the first codeword.
--------------------------------------------------- End TP to 38.214 ---------------------------------------------------

	Company
	View/comment

	Ericsson
	Support

	vivo
	Support

	ZTE
	Support

	Samsung
	Support

	Intel 
	Support

	CATT
	It can be left to spec. editor.

	HW
	Support

	Qualcomm
	Support

	
	

	
	

	
	



Proposal:
· Adopt the above TP.
 CSI report configuration with reportQuantity=’none’
Vivo proposes to clarify the behaviour when reportQuantity = none
Proposal:
· For the DCI triggered CSI report with reportQuantity set to ‘none’, the corresponding PUSCH resource allocation in the DCI field is ignored.
· For periodic/semi-persistent CSI-RS with repetition on, they are not expected to be associated with any periodic/semi-persistent report setting.

	Company
	View/comment

	Vivo
	Support. 
To E///, for periodic/semi-persistent CSI-RS with repetition on, what is your view if they are associated with any periodic/semi-persistent report setting? It seems that if associated, the network would always need to configure some uplink resources for report. For aperiodic, may be some discussion F2F is needed to clarify. 

	Ericsson
	Unclear if needed. If the UE receives a DCI without UL-SCH grant and with non-zero CSI request but where all triggered CSI reports have reportQuantity set to ‘none’, the UE could still multiplex other UCI such as HARQ-ACK or SR on the PUSCH in our understanding. However, if the UCI payload size is zero, the PUSCH should not be transmitted, but is this behaviour already captured by the spec?

	ZTE
	Agree with Ericsson

	Samsung
	Same view as Ericsson

	Intel 
	Same view as Ericsson 

	DOCOMO
	Agree with Ericsson

	CATT
	Not support. For the first proposal, as E/// mentioned above, PUSCH could be used to carry SR and HARQ-ACK. The second proposal aims to save the PUCCH payload. However, we prefer to maintain the current spec to make it aligned with other kinds of CSI reporting.

	HW
	Agree with Ericsson

	Qualcomm
	As mentioned by Ericsson, it is related to multiplexing with other UCI. We’d better discuss this in UL control session.

	
	

	
	



Based on companies’ view, there seems to be no consensus to adopt the proposal.
 Clarification for Aperiodic CSI triggering 
Spreadtrum proposed to clarify the restriction on UE not expecting to transmit multiple CSI report in a given slot.
Proposal:
·  Adopt the following text proposal for TS 38.214.
/************************ Start of Text Proposal **************************/
5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', periodic', or semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. For a given slot, a UE is not expected to transmit CSI reports triggered by more than one DCI with non-zero CSI request. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot. A UE is not expected to be triggered with a CSI report for a non-active DL BWP. A trigger state is initiated using the CSI request field in DCI.
/************************ Unchanged parts omitted**************************/
If the UE is configured with a single carrier for uplink, the UE is not expected to transmit more than one aperiodic CSI report triggered by different DCIs on overlapping OFDM symbols.
/************************ End of Text Proposal **************************/

	Company
	View/comment

	Spreadtrum
	Support
For ‘For a given slot, a UE is not expected to transmit CSI reports triggered by more than one DCI with non-zero CSI request. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot.’, we are OK to keep the previous text. 
For ‘If the UE is configured with a single carrier for uplink, the UE is not expected to transmit more than one aperiodic CSI report triggered by different DCIs on overlapping OFDM symbols.’, it’s redundant comparing with the red sentence which we tried to modify.

	Ericsson
	Not sure if needed. Previous spec text is clear.

	vivo
	Agree with E///

	ZTE
	Agree with Ericsson

	Samsung
	Previous text is correct in our view.

	Intel
	Same view as Ericsson

	CATT
	Not needed. The proposed TP contradicts previous agreements. Original text allows UE to transmit multiple CSI reports when there are multiple uplink carriers, e.g., SP-CSI and AP-CSI.

	LGE
	Agree with Ericsson

	HW
	Agree with Ericsson

	Qualcomm
	Current spec is clear.

	
	



Based on companies’ view, there seems to be no consensus to adopt the proposal.

 Clarifications to codepoint to trigger state mapping

OPPO and Docomo identified two unclear issues regarding codepoint to trigger state mapping that could be clarified. First, 38.214 refers to a “CSI triggering state ID”, but no such ID exists. Rather it’s the position of the trigger state in CSI-AperiodicTriggerStateList that matters. Second, for SP-CSI activation/deactivation, it is not crystal clear that it is the CSI Report Setting associated with he indicated trigger state in the DCI that is activated. The below TP addresses these issues:
Proposal:
· Adopt the following TP:
/************************* Start of Text Proposal for 38.214***************************/
[bookmark: _Toc517439480]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
<Unchanged parts omitted>
-	When all the bits of CSI request field in DCI are set to zero, no CSI is requested.
[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than [image: ], where [image: ] is the number of bits in the DCI CSI request field, the UE receives a selection command [10, TS 38.321] used to map up to [image: ] trigger states to the codepoints of the CSI request field in DCI. [image: ] is configured by the higher layer parameter reportTriggerSize where [image: ]. When the HARQ/ACK corresponding to the PDSCH carrying the selection command is transmitted in the slot n, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied starting from slot .
-	When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to [image: ], the CSI request field in DCI directly indicates the triggering state and the UE's quasi co-location assumption.
-	For each aperiodic CSI-RS resource in a CSI-RS resource set associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Subclause 5.1.5, through higher layer signaling of qcl-info which contains a list of references to TCI-State's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic or semi-persistent located in the same or different CC/DL BWP. If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition is smaller than the UE reported threshold the UE applies a default QCL assumption.
-	A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the CSI triggering state ID associated positions of in the up to  trigger states in CSI-AperiodicTriggerStateList with codepoint '1' mapped to the triggering state having the smallest triggering state ID in the first position
<Unchanged parts omitted>
/************************* End of Text Proposal for 38.214***************************/

/************************* Start of Text Proposal for 38.214***************************/
[bookmark: _Toc517439481]5.2.1.5.2	Semi-persistent CSI/Semi-persistent CSI-RS
<Unchanged parts omitted>
A codepoint of the CSI request field in the DCI is mapped to a SP-CSI triggering state according to the order of the CSI triggering state ID the positions of the configured trigger states in CSI-SemiPersistentOnPUSCH-TriggerStateList, with codepoint '0' mapped to the triggering state having the smallest triggering state ID in the first position. A UE validates, for semi-persistent CSI activation or release, a DL semi-persistent assignment PDCCH on a DCI only if the following conditions are met: 
-	the CRC parity bits of the DCI format are scrambled with a SP-CSI-RNTI provided by higher layer parameter sp-csi-RNTI 
-	Special fields for the DCI format are set according to Table 5.2.1.5.2-1 or Table 5.2.1.5.2-2.
If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of semi-persistent CSI transmission on PUSCH, and the UE activates or deactivates a CSI reporting setting indicated by CSI request field in the DCI. If validation is not achieved, the UE considers the DCI format as having been detected with a non-matching CRC.
<Unchanged parts omitted>
/************************* End of Text Proposal for 38.214***************************/

	Company
	View/comment

	OPPO
	Support

	Docomo
	Support

	Ericsson
	Support

	Samsung
	Support

	CATT
	Support

	LGE
	Support

	Sharp
	Support

	HW
	Support

	Qualcomm
	Support except for the last change.

	
	

	
	

	
	



We propose to adopt the TP.

 Clarifications on subband numbering
Huawei points out that it is not clear how to count the subband index (e.g. starting from subbands on the CRB grid as is indicated in the RRC signalling, starting from the subband index in the BWP, or from the actually reported subbands in the reports). This could cause confused UE behaviour on whether a certain subband CSI corresponds to an odd or even subband and hence there could be an ambiguity in UCI mapping order. The following TP clarifies this.
Proposal:
· Adopt the following TP to 38.214:
	< Start of the text proposal >
5.2.3 CSI reporting using PUSCH
< Unchanged parts are omitted>
When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where [image: ] is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority [image: ] is the lowest priority and the CSI report n corresponds to the CSI report with the nth smallest Prii,CSI(y,k,c,s) value among the [image: ] CSI reports as defined in Subclause 5.2.5. The subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level. 
Table 5.2.3-1: Priority reporting levels for Part 2 CSI
	Priority 0:
Part 2 wideband CSI for CSI reports 1 to [image: ]

	Priority 1:
Part 2 subband CSI of even subbands for CSI report 1

	Priority 2:
Part 2 subband CSI of odd subbands for CSI report 1

	Priority 3:
Part 2 subband CSI of even subbands for CSI report 2

	Priority 4:
Part 2 subband CSI of odd subbands for CSI report 2

	⁞

	Priority :
Part 2 subband CSI of even subbands for CSI report [image: ]

	Priority [image: ]:
Part 2 subband CSI of odd subbands for CSI report [image: ]


< End of the text proposal >



Proposal:
· Adopt the following TP to 38.212:
	< Start of the text proposal >
6.3.1.1.2 CSI only
< Unchanged parts are omitted>
Table 6.3.1.1.2-11: Mapping order of CSI fields of one CSI report, CSI part 2 subband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI
	CSI report #n
Part 2 subband
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields [image: ] of all even subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields [image: ] of all odd subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, if pmi-FormatIndicator= subbandPMI and if reported


where subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
< End of the text proposal >



	< Start of the text proposal >
6.3.2.1.2 CSI only
< Unchanged parts are omitted>
Table 6.3.2.1.2-5: Mapping order of CSI fields of one CSI report, CSI part 2 subband
	CSI report #n
Part 2 subband
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields [image: ] of all even subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields [image: ] of all odd subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, if pmi-FormatIndicator= subbandPMI and if reported


where subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
< End of the text proposal >



	Company
	View/comment

	Huawei, HiSilicon
	Support

	Ericsson
	Support

	ZTE
	Support

	Samsung
	Support

	Spreadtrum 
	Support 

	CATT
	Support

	LGE
	Not support. The motivation of continuous numbering for configured reporting bands by csi-ReportingBand is not clear.

	Qualcomm
	Support

	
	

	
	



Six companies support the proposal while one company objects.

 CPU occupancy rules
Intel proposes two editorial updates to the CPU occupancy rules. First, the agreement that a UE is not expected to be configured with a trigger state containing more Reporting Settings than its reported capability of maximum supported number of CPUs. Second, the criterion for when the Ks or N_CPUs are occupied are clarified.

Proposal: 
· Adopt the below TP:
<START OF TEXT PROPOSAL>
The UE indicates the number of supported simultaneous CSI calculations . If a UE supports  simultaneous CSI calculations it is said to have  CSI processing units for processing CSI reports across all configured cells. If L CPUs are occupied for calculation of CSI reports in a given OFDM symbol, the UE has  unoccupied CPUs. If a UE receives an aperiodic CSI request for N CSI reports, on an OFDM symbol with  unoccupied CPUs, where each CSI report  corresponds to  the UE is not required to update the  requested CSI reports with lowest priority (according to Subclause 5.2.5), where is the largest value such that  holds. 
The UE is not required to update a periodic or semi-persistent CSI report if  on the earliest one of the first symbol of the latest CSI-RS/CSI-RS resource earlier than the corresponding CSI reference resource of the CSI report. 
A UE is not expected to be configured with an aperiodic CSI trigger state containing more than  Reporting Settings.
Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with high layer parameter trs-Info configured 
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP', ’ssb-Index-RSRP’ or 'none' (and CSI-RS-ResourceSet with high layer parameter trs-Info not configured).
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to ‘cri-RI-PMI-CQI’, ‘cri-RI-i1’, ‘cri-RI-i1-CQI’, ‘cri-RI-CQI’, or ‘cri-RI-LI-PMI-CQI’, where is the number of CSI-RS resources in the CSI-.RS resource set for channel measurement. 
-	if a CSI report is aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied, where the CSI corresponds to a single CSI with wideband frequency-granularity and to at most 4 CSI-RS ports in a single resource without CRI report and where codebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', ,
-	otherwise, , where is the number of CSI-RS resources in the CSI-.RS resource set for channel measurement.
-	 for a CSI report aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied, where the CSI corresponds to a single CSI with wideband frequency-granularity and to at most 4 CSI-RS ports in a single resource without CRI report and where codebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI'.
<END OF TEXT PROPOSAL>

	Company
	View/comment

	Intel
	Support

	Ericsson
	Support

	CATT
	Support

	Qualcomm
	Support

	
	

	
	



We propose to adopt the above TP.
 Simultaneous CSI-RS resource
Qualcomm identifies that the agreement on that a CSI-RS resource referred by N CSI Report Settings is counted N times for the purpose of determining the number of active CSI-RS ports according to UE capability is not captured in the spec.
Proposal:
· Adopt the following TP:
--- Start of text proposal to Section 5.2.1.6 in TS38.214 ---
>>>> unchanged text omitted <<<<
In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources than reported as capability. NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the PUSCH containing the report associated with this aperiodic CSI-RS. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. If a CSI-RS resource is referred by N CSI reporting settings, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times.
>>>> unchanged text omitted <<<<
	Company
	View/comment

	Qualcomm
	Support

	Ericsson
	Support

	Samsung
	Support

	Intel
	Support

	Spreadtrum 
	Support 

	CATT
	Support

	
	

	
	



We propose to adopt he above TP.
 Clarification on CSI content in Part 1 and Part 2

Samsung proposes some editorial corrections to Section 5.2.3.

Proposal:
· Adopt the following TP:
--- Start of text proposal to Section 5.2.3 in TS38.214 ---
[bookmark: _Toc517439494][bookmark: _Toc501048208]5.2.3		CSI reporting using PUSCH
…
For Type I and Type II CSI feedback on PUSCH, a CSI report comprises of two parts. Part 1 has a fixed payload size and is used to identify the number of information bits in Part 2. Part 1 shall be transmitted in its entirety before Part 2 and may be used to identify the number of information bits in Part 2. 
-	For Type I CSI feedback, Part 1 contains RI (if reported), CRI (if reported), CQI for the first codeword. Part 2 contains PMI (if reported) and contains the CQI for the second codeword when RI (if reported)> is larger than 4. 
-	For Type II CSI feedback, Part 1 has a fixed payload size and contains RI (if reported), CQI, and an indication of the number of non-zero wideband amplitude coefficients per layer for the Type II CSI (see sub-clause 5.2.2). The fields of Part 1 – RI (if reported), CQI, and the indication of the number of non-zero wideband amplitude coefficients for each layer – are separately encoded. Part 2 contains the PMI of the Type II CSI. Part 1 and 2 are separately encoded. 
…
--- End of text proposal to Section 5.2.3 in TS38.214 ---
	Company
	View/comment

	Samsung
	Support

	Ericsson
	Support

	ZTE
	Support

	CATT
	Support

	LGE
	Support

	HW
	Support

	Qualcomm
	Support

	
	

	
	

	
	



We propose to adopt he above TP.

CPU occupancy for aperiodic CSI report
Vivo points out in Section 5.2.1.6 the description “on an OFDM symbol with  unoccupied CPUs” is still unclear on which OFDM symbol to determine the unoccupied CPUs if a UE receives an aperiodic CSI request. It is reasonable to determine the number of unoccupied CPUs on the starting symbol that CPU is to be occupied.
Proposal:
· Adopt the following TP:
------------------------------------------Start of Text Proposal ----------------------------------
5.2.1.6	CSI processing criteria
The UE indicates the number of supported simultaneous CSI calculations . If a UE supports  simultaneous CSI calculations it is said to have  CSI processing units for processing CSI reports across all configured cells. If L CPUs are occupied for calculation of CSI reports in a given OFDM symbol, the UE has  unoccupied CPUs. If a UE receives an aperiodic CSI request for N CSI reports, on an OFDM symbol with  unoccupied CPUs on the first OFDM symbol after the PDCCH triggering the CSI report, where each CSI report  corresponds to , the UE is not required to update the  requested CSI reports with lowest priority (according to Subclause 5.2.5), where is the largest value such that  holds.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ------------------------------------
	Company
	View/comment

	vivo
	Support

	Spreadtrum 
	Support 

	
	

	
	

	
	

	
	

	
	

	
	



We propose to adopt he above TP.

Discussion of UE features
FG 2-33:
· MTK: Add capability components for max # simultaneous NZP-CSI-RS resources/ports and CSI-IM resources in an active BWP in FG 2-33.
FG 2-35:
· MTK: Capability values for CSI report setting are counted in the CC indicated by the parameter carrier in CSI-ResourceConfig.
· MTK: add UE capability component for the maximum number of A-CSI trigger states for DCI indication per CC in FG 2-35. Candidate values are {1, 3, 7, 15, 31, 63}.

· MTK: Remove ‘Max # of CSI-RS resource in a resource set’ in FG 2-41 and 2-43.
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