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Introduction
This document summaries companies view on the remaining open issues in CSI reporting. To provide some structure, we discuss remaining issues on a section by section basis of the specifications. For each section, the remaining issues are split up into those that require further discussion/agreement and those which are of a more clarifying and editorial nature.
Note that discussion UCI multiplexing and PUCCH collisions is deferred to UL control session.
Issues and text proposals to 38.214
Issues in 5.2.1.4.1 Resource Setting configuration
Intel proposes to clarify that a UE is not expected to be configured with more than 1 CSI-RS resource in the resource set for Type II CSI.
Proposal:
<START OF TEXT PROPOSAL to Section 5.2.1.4.1 of 38.214>
For semi-persistent or periodic CSI, each CSI-ReportConfig is linked to periodic or semi-persistent Resource Setting(s):
-	When one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is configured, the Resource Setting is for channel measurement for L1-RSRP computation.
-	When two Resource Settings are configured, the first Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement and the second Resource Setting (given by higher layer parameter csi-IM-ResourcesForInterference) is used for interference measurement performed on CSI-IM.
A UE is not expected to be configured with more than 1 CSI-RS resource in resource set for channel measurements for a CSI-ReportConfig with the higher layer parameter codebookType set to 'typeII' or to 'typeII-PortSelection’.
If interference measurement is performed on CSI-IM, each CSI-RS resource for channel measurement is resource-wise associated with a CSI-IM resource by the ordering of the CSI-RS resource and CSI-IM resource in the corresponding resource sets. The number of CSI-RS resources for channel measurement equals to the number of CSI-IM resources.
<END OF TEXT PROPOSAL>


	Company
	View/comment

	Intel
	Support

	Ericsson
	Support

	ZTE
	Support

	vivo
	Support

	Spreadtrum
	Support 

	Huawei/HiSilicon
	Support

	CATT
	Support

	Samsung
	Support

	LGE
	Support

	Nokia, NSB
	Support 

	MediaTek
	Support



Conclusion:
· Adopt the above TP
Issues in 5.2.1.5.1 Aperiodic CSI Reporting/Aperiodic CSI-RS
The RAN1#93 agreement on a limitation of the number of DCI with CSI requests per slot is missing from the specification. 
Proposal:
Capture the following text proposal to section 5.2.1.5.1 of TS 38.214.
<START OF TEXT PROPOSAL 1>
[bookmark: _Hlk500778920]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. 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.
<END OF TEXT PROPOSAL 1>


	Company
	View/comment

	Intel
	Support
The next sentence after the new one restricts multiple UCI transmission with aperiodic CSI report according to the below conclusion from RAN1#92b meeting. The new sentence restricts multiple DCIs with aperiodic CSI request per slot.
Conclusion:
· It is clarified that based on this sentence of “A UE is not expected to receive more than one aperiodic CSI report request for a given slot” in Section 5.2.1.5.1 in 38.214 V15.0.1, for a given slot, UE is not expected to transmit CSI report triggered by more than one CSI requests received in multiple DCIs, in both CA and non-CA scenarios, unless for a given CC where it is possible that two or more DCIs may trigger the same CSI report
No spec update is necessary.

	Ericsson
	Support

	ZTE
	The next sentence after the inserted one talks about the same thing?

	Spreadtrum
	In our understanding, the agreement made in last meeting is to limit the DCI with CSI request per slot for A-CSI plus SP-CSI on PUSCH. Is it a proper place to put this sentence? The next sentence after the inserted one seems outdated.

	CATT
	Support

	Samsung
	Support

	LGE
	Similar view with ZTE

	Nokia, NSB
	Support

	MediaTek
	Similar view with ZTE




Offline agreement:
· Agree the following TP:
· Capture the following text proposal to section 5.2.1.5.1 of TS 38.214.
<START OF TEXT PROPOSAL 1>
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. 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.
<END OF TEXT PROPOSAL 1>


· 

Issues in 5.2.1.5.2. Semi-persistent CSI/Semi-persistent CSI-RS
Limit on the maximum number of simultaneously active SP-CSI reports on PUSCH
In RAN1#93, there was agreement on that multiple SP-CSI grant could be active simultaneously, but no upper limit on the maximum amount of active grants was discussed. MediaTek proposes to limit this to 4 per BWP.
 
Proposal: Specify that the maximum number of simultaneously activated semi-persistent CSI reports per BWP per CC is 4
	Company
	View/comment

	MediaTek
	Support

	Ericsson
	Support

	vivo
	Fine with the proposal

	Spreadtrum
	Support 

	Huawei/HiSilicon
	Not needed in our view, because we have already a UE capability signalling to limit the maximum number of configurations of semi-persistent CSI report setting per BWP in 2-35, and also the max # simultaneous CSI-RS resources in active BWPs across all CCs in 2-33. If combining both features, the gNB knows that how many SP CSI reports can be active. 

	Nokia, NSB
	Support (UE capability discussion)

	
	

	
	



While one company questions if this TP is needed due to UE capability limit on the maximum number of configured CSI report settings per BWP, we note that cross-carrier activation of SP-CSI allows for more activated SP-CSI reports than capability 2-35 limits.
Conclusion:
· Discuss further offline
Clarification on codepoint to trigger state mappings for SP-CSI 
As highlighted by Docomo, there is not text in 38.214 regarding how to interpret the codepoints of the CSI request field for SP-CSI activation (note: according to our understanding, there is already agreement that MAC CE downselection of trigger states is not supported for SP-CSI). While a SP-CSI trigger state can only include one SP-CSI Report Setting, it is unclear if codepoint ‘0’ or ‘1’ maps to the first SP-CSI trigger state. If a single deactivation / activation DCI only deactivates or activates one SP-CSI trigger state, one can map the 0th codepoint to the first SP-CSI trigger state since DCI CRC-scrambled with SP-CSI-RNTI always activates/deactivates a trigger state. However, if it is desired that a SP-CSI deactivation DCI can deactivate all activated trigger states by indicating a certain codepoint, the 0th codepoint can be reserved for this purpose and the 1st codepoint can be mapped to the first SP-CSI trigger state.

Issue: How to interpret codepoints of the CSI request field for SP-CSI activation/deactivation?
· Alt.1: CSI request field with all ‘0’ indicates (de-)activation of the first SP-CSI trigger state. A codepoint can deactivate one SP-CSI only, multiple SP-CSI should be deactivated by multiple deactivation states. 
· Alt.2: CSI request field with codepoint ‘1’ in activation DCI indicates activation of the first SP-CSI trigger state. A non-zero codepoint in deactivation DCI can deactivate one SP-CSI only while CSI request field with all ‘0’ deactivates all the activated CSI.
	Company
	View/comment

	Docomo
	Alt 2

	Ericsson
	Alt 2

	Intel 
	Alt. 2

	Nokia, NSB
	Alt 2

	
	

	
	

	
	

	
	



There seems to be consensus to agree on Alt 2 above.
Proposal:
· For interpreting codepoints of the CSI request field for SP-CSI on PUSCH activation/deactivation
· The CSI request field with codepoint ‘1’ in activation DCI indicates activation of the first SP-CSI trigger state.
· A non-zero codepoint in deactivation DCI can deactivate one SP-CSI only, while CSI request field with all ‘0’ deactivates all the activated CSI.




Clarifying/editorial TP


The following editorial TP is a merge between CATT, OPPO and Huawei TPs.

Proposal:
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
[bookmark: _Toc517439481]5.2.1.5.2	Semi-persistent CSI/Semi-persistent CSI-RS
For semi-persistent reporting on PUSCH, a set of semi-persistent Reporting settingstrigger states are higher layer configured by CSI-SemiPersistentOnPUSCH-TriggerStateList, where the CSI request field in DCI scrambled with SP-CSI-RNTI activates one of the semi-persistent CSI reportstrigger states. 
and tFor semi-persistent reporting on PUCCH, the PUCCH resource used for transmitting the CSI report are configured by reportConfigType. 

Semi-persistent reporting on PUCCH is activated by an activation command [10, TS 38.321], which selects one of the semi-persistent Reporting Settings for use by the UE on the PUCCH. When the HARQ-ACK corresponding to the PDSCH carrying the activation command is transmitted in slot n, the indicated semi-persistent Reporting Setting should be applied starting from slot +1. If the field reportConfigType is not present, the UE shall report the CSI on PUSCH. 
For a UE configured with CSI resource setting(s) where the higher layer parameter reportConfigType resourceType set to 'semiPersistentOnPUCCH' 'semiPersistent' . 
-	when a UE receives an activation command [10, TS 38.321] for CSI-RS resource set(s) for channel measurement and CSI-IM/NZP CSI-RS resource set(s) for interference measurement associated with configured CSI resource setting(s), and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including QCL assumptions provided by a list of reference to TCI-State's, one per activated resource) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied starting from slot  If a TCI-State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP.
-	when a UE receives a deactivation command [10, TS 38.321] for activated CSI-RS/CSI-IM resource set(s) associated with configured CSI resource setting(s), and when  the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource set(s) shall apply starting from slot  If a TCI-State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP.
-------------------   omitted  -----------------
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 
-	All 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. If validation is not achieved, the UE considers the DCI format as having been detected with a non-matching CRC.
-------------------   omitted  -----------------
If the UE has an active semi-persistent CSI-RS/CSI-IM resource configuration, or an active semi-persistent ZP CSI-RS resource set configuration, and has not received a deactivation command, the activated semi-persistent CSI-RS/CSI-IM resource configuration set or the activated semi-persistent ZP CSI-RS resource set configurations are considered to be active in when the corresponding DL BWP which is active when the resource sets are activated, otherwise they are considered suspended.

If the UE is configured with carrier deactivation, the following resources configurationsed in the carrier in activated state would also be deactivated and need re-activation configuration(s): semi-persistent CSI-RS/CSI-IM RS resource, semi-persistent CSI reporting on PUCCH, semi-persistent SRS, semi-persistent ZP CSI-RS resource set.
--------------------------------------------------------------------END of TP------------------------------------------------------

	Company
	View/comment

	CATT
	Support

	OPPO
	Support

	Huawei/HiSilicon
	Support

	Ericsson
	Support

	ZTE
	Support

	Spreadtrum
	Support 

	Intel
	Support

	Nokia NSB
	Support



Conclusion:
· Agree the above TP. 

Issues in 5.2.1.6 CSI processing criteria 

Correction on CPU occupancy of aperiodic CSI based on P/SP CSI-RS
As observed by Spreadtrum and ZTE, there is a possibility that a CPU would be occupied before the PDDCH trigger, which could result in some ambiguous behaviour.
Issue:  How to solve ambiguities with current CPU occupancy rules for aperiodic CSI based on P/SP CSI-RS?
· Alternative 1: Refine the CPU occupation for A-CSI report based on P/SP CSI-RS as starting from the first symbol after the PDCCH triggering the report until the last symbol of the PUSCH carrying the report.
· Alternative 2: For A-CSI report based on P/SP CSI-RS, UE is not expected to calculate CSI based on CSI-RS before the OFDM symbol carrying its triggering DCI.
· Alternative 3: Adopt the following TP:
	5.2.1.6	CSI processing criteria
If a given OFDM symbol t is 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 IM resource earlier than the corresponding CSI reference resource of the   CSI reports including periodic CSI reports, semi-persistent CSI reports and aperiodic CSI reports using periodic or semi-persistent CSI-RS, where each CSI report requires occupying  CPUs, the UE is not required to update the  CSI reports with lowest priority (according to Subclause 5.2.5), where is the largest value such that  holds. 




	Company
	View/comment

	Ericsson
	Alt 1. It is unclear to us how non-causal CPU occupancy would work in practice. It seems simpler to align CPU occupancy rules for aperiodic CSI triggering to always start from the PDCCH trigger.

	Spreadtrum
	Alt 1 or Alt 2. CPU occupancy is used to make sure that the gNB and UE have the same understanding of which CSI report should be calculated and reported. The ‘non-causal CPU occupancy’ may cause false CPU occupacy determination at UE side during the time between P/SP CSI-RS and triggering DCI.

	ZTE
	Alt 3. Alt 3 is aligned with the previous agreement. I think this agreement is one of the most important ones in the Type A/B merge last meeting. The CPU occupancy is actually a virtual occupancy behaviour in UE side, which gives gNB expectations of UE processing time but doesn’t imply actual UE implementation of when to start the CSI processing. 

	vivo
	Generally fine with views with ZTE. But what is the difference between Alt3 and original wording?

	Qualcomm
	Alt 2

	Huawei
	Alt 1 or Alt 2

	LGE
	Alt 1.

	MediaTek
	Alt 2




Offline agreement:
· Refine the CPU occupation for A-CSI report based on P/SP CSI-RS as starting from the first symbol after the PDCCH triggering the report until the last symbol of the PUSCH carrying the report.


CSI processing unit assignment order
As highlighted by vivo, there is an ambiguity in which order CSI reports are allocated to CPUs. For instance, consider if the UE has one CPU and has been configured with a periodic CSI report where the first symbol of the CSI-RS occasion no later than the corresponding CSI reference resource is in symbol #8, and gets triggered with an aperiodic CSI report with aperiodic CSI-RS in symbol #2. Thus, the periodic report would start occupying the CPU at symbol #8 while the aperiodic report would start occupying the CPU at symbol #2. Two interpretations can be made, either the periodic report is allocated to the CPU first, implying that the aperiodic report would not need to be updated. Or, the aperiodic report is allocated to the CPU first, implying that the periodic report would not need to be updated.
Issue: In which order are P/SP/A CSI reports assigned to CPUs?
· Alt 1:  Reports that are triggered/activated/configured earlier should be assigned CPUs first, even though the CPU occupation may start later than those reports that are triggered/activated/configured later. For an aperiodic CSI request triggering N CSI reports, the number of unoccupied CPUs for updating CSI reports is the smallest number of unoccupied CPUs on all symbols the triggered reports are assumed to occupy. 
· Alt 2: Reports are assigned to CPUs on the symbol where CPU occupancy starts

	Company
	View/comment

	Vivo
	Alt 1. This problem needs to be addressed:
1. Which report is to be updated, the one with earlier trigger or the one with earlier CPU occupation?
2. One CSI trigger with multiple reports starting occupation at different time. If with Alt2, there would be awkward cases.
3. For periodic priority over aperiodic priority, we think it is fine because this is only occupation rule and UE may have multiple CPUs. Anyway this is some compromise of not assigning a whole CPU to a periodic report. Occupying only part of the time is already some kind of de-prioritization for periodic report. 

	Ericsson
	Slightly prefer Alt 2, since Alt 1 implies that periodic reports have priority over aperiodic reports.

	ZTE
	We think the previous agreement is clear enough to describe the CPU occupancy behaviour. No more agreements or clarification is needed.

	Spreadtrum
	We suggest to discuss this issue after issue 2.4.1 is solved, because it will affect how we understand Alt 2.

	Qualcomm
	Clarification is not needed.

	Huawei
	Do not seem that there is a need for further clarification.

	LGE
	Alt 2 in the same reason as Ericsson.

	
	




Conclusion:
· Alt 2 is supported by current agreements.



Clarifying/editorial TP
Some inconsistencies and errors in the CPU occupancy rule have been observed by multiple companies. While there was no official agreement that L1-RSRP reporting occupies a single CPU and not Ks CPUs, the issue seems non-controversial and so is included in this editorial TP.

The following editorial TP is a merge between Qualcomm, Intel, Huawei and Ericsson TPs.
Proposal:
Capture the following text proposal to section 5.2.1.6 of TS 38.214
<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, where each CSI report  has CSI-RS resources in the CSI-RS resource set for channel measurementcorresponds 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. 
[bookmark: _Hlk513114242]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. 
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 aA 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) occupies one CPU.
-	 for aA 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’, 'cri-RSRP' or 'none' occupies CPUs, where is the number of CSI-RS resources in the CSI-.RS resource set for channel measurement. 
-	 for aA 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', occupies CPUs.
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 the for each CSI-RS/CSI-IM resource for channel or interference measurement, respective latest CSI-RS/CSI-IM occasion no later than the corresponding CSI reference resource until the last symbol of the PUSCH/PUCCH carrying the report.
-	An aperiodic 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 resource for channel or interference measurement respective latest CSI-RS/CSI-IM occasions no later than the corresponding CSI reference resource until the last symbol of the PUSCH carrying the report.
-	A periodic or semi-persistent CSI report used with SSB occupies CPU from the first symbol of the earliest one of each SSB resource for channel measurement, until the last symbol of the PUSCH/PUCCH carrying the report.
-	An aperiodic CSI report used with SSB occupies CPU from the first symbol of the earliest one of each SSB resource for channel measurement until the last symbol of the PUSCH carrying the report.
-	An aperiodic CSI report used with 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.
<END OF TEXT PROPOSAL>
	Company
	View/comment

	Intel
	Support

	Qualcomm
	Support

	Huawei
	Support in principle. However we need to be clear and careful about the definition of “the first symbol of the earliest one of each SSB resource for channel measurement”, which seems to be inaccurate for P RS.

	Ericsson
	Support

	ZTE
	Support

	vivo
	Support

	Samsung
	Support

	LGE
	Support



Offline agreement:
· Capture the following text proposal to section 5.2.1.6 of TS 38.214
<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, where each CSI report  has CSI-RS resources in the CSI-RS resource set for channel measurementcorresponds 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. 
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 aA 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) occupies one CPU.
-	 for aA 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’, 'cri-RSRP' or 'none' occupies CPUs, where is the number of CSI-RS resources in the CSI-.RS resource set for channel measurement. 
-	 for aA 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', occupies CPUs.
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 the for each CSI-RS/CSI-IM resource for channel or interference measurement, respective latest CSI-RS/CSI-IM 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 CSI-RS occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM resource for channel or interference measurement respective latest CSI-RS/CSI-IM occasions no later than the corresponding CSI reference resource until the last symbol of the PUSCH carrying the report.
--	An aperiodic CSI report used with 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.
<END OF TEXT PROPOSAL>
Conslusion:
· Further discuss CPU occupancy beam based reporting

Issues in 5.2.2.1.1. CSI reference resource definition 
Correction of reference resource timing
A remaining issue discussed by multiple companies is how to correct the reference resource timing when UL and DL have different SCS. Two alternative which roughly achieve the same behaviour have been presented in tdocs. For both alternatives, the sentence “for a UE configured with a single CSI resource set for the serving cell” has been removed (as proposed by CATT).
Issue: How to correct CSI reference resource timing?
· Alt 1: Adopt the following TP:
<-------------------------------- Begin of text proposal Section 5.2.2.1.1 of 38.214 ---------------------------------
[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 value relates.
[bookmark: _Hlk497896664]-	In the time domain, for a UE configured with a single CSI resource set for the serving cell, the CSI reference resource for a CSI reporting in uplink slot n’ is defined by a single downlink slot n-nCQI_ref,
-    where   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 nCQI_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 nCQI_ref is the smallest value greater than or equal to 5, 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.
<-------------------------------- End of text proposal Section 5.2.2.1.1 of 38.214 ---------------------------------
· Alt 2: Adopt the following TP:
<START OF TEXT PROPOSAL>
-	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 nm-nCQI_ref, 
-	if , m is the latest slot in DL numerology which fully overlaps in time with the UL slot n,
-	if , m is the latest slot in DL numerology prior to start of UL slot n,
-	if , slot m in DL numerology corresponds to the UL slot n,
-	where for periodic and semi-persistent CSI reporting
-	if a single CSI-RS resource is configured for channel measurement nCQI_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 nCQI_ref is the smallest value greater than or equal to 5, such that it corresponds to a valid downlink slot.
<END OF TEXT PROPOSAL>
	Company
	View/comment

	Intel
	Alt 2, Alt 1

	Ericsson
	Alt 1

	OPPO
	Alt 1

	MediaTek
	Alt 1

	ZTE
	Alt 1

	vivo
	Alt 1

	Spreadtrum
	Alt 1

	Qualcomm
	Alt 1

	Huawei
	Alt 1

	CATT
	Alt 1

	LGE
	Alt 1

	Nokia NSB
	Alt 1



Offline agreement:
· Alternative 1 above is agreed

Correction with respect to active BWP
Both Ericsson and MediaTek discuss the issue that outdated CSI for inactive BWP can be reported due to how the CSI reference resource is currently defined. Below is a merged proposal based on Ericsson and MediaTek proposals to correct the issue.
Proposal:
<-------------------------------- Begin of text proposal #2 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 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
· If after CSI report (re)configuration, BWP change, activation, transition to DRX Active Time or recovery from SP-CSI suspension, 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 in DRS Active Time 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 text proposal Section 5.2.2.1.1 of 38.214 --------------------------------->
	Company
	View/comment

	Ericsson
	Support

	MediaTek
	Support (add “BWP change”)

	vivo
	Generally fine. 

	HW
	No need. The definition of valid downlink slot seems to be sufficient.

	CATT
	Support  

	LGE
	Scheduler can address the related issue without revising current TS.

	Nokia NSB
	Support

	
	

	
	



Five companies think supports the above TP, while two companies question the need. However, in our understanding the current definition is not consistent causes CSI for inactive BWP to be reported, which is against RAN1 agreement. So some amendment is needed, we therefore propose to adopt the TP.
Conclusion:
· Discuss further offline and see if we can come up with alternative formulation to reduce UE complexity without changing the definition of valid downlink slot of the CSI reference resource.

Issues in 5.2.2.2 Precoder matrix indicator (PMI)
To minor issues was identified by CATT and MediaTek regarding the PMI definition.

Proposal:
--------------------------------Start of TP for Section 5.2.2.2 of TS38.214--------------------------------------------------------
5.2.2.2.1	Type I Single-Panel Codebook
< Unchanged part omitted >






For UE configured with higher layer parameter codebookType set to 'typeI-SinglePanel', tThe bitmap parameter typeI-SinglePanel-ri-Restriction forms the bit sequence  where  is the LSB and  is the MSB. When  is zero, , PMI and RI reporting are not allowed to correspond to any precoder associated with  layers.
< Unchanged part omitted >

[bookmark: _Toc517439490]5.2.2.2.4	Type II Port Selection Codebook
For 4 antenna ports {3000, 3001, …, 3003}, 8 antenna ports {3000, 3001, …, 3007}, 12 antenna ports {3000, 3001, …, 30073011}, 16 antenna ports {3000, 3001, …, 3015}, 24 antenna ports {3000, 3001, …, 3023}, and 32 antenna ports {3000, 3001, …, 3031}, and the UE configured with higher layer parameter codebookType set to 'typeII-PortSelection'
--------------------------------------------------------------------END of TP------------------------------------------------------
	Company
	View/comment

	CATT
	Support

	MediaTek
	Support

	ZTE
	Support

	Spreadtrum
	Support 

	Samsung
	Support

	LGE
	Support

	Intel
	Support

	Nokia NSB
	Support



Conclusion:
· Adopt the above TP.

Issues in 5.2.3 CSI reporting using PUSCH 
Power control parameters for SP-CSI on PUSCH
Lenovo highlights the issue that there is ambiguity if p0-alpha configured in CSI-ReportConfig or p0-PUSCH-Alpha configured in ConfiguredGrantConfig shall be used for SP-CSI on PUSCH. The following TP to clarify is proposed.
Proposal:
--------------------------------Start of TP for Section 5.2.3 of TS 38.214----------------------------------------------------------
… …
CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH. CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE. When CSI reporting is transmitted in PUSCH without multiplexing with data, the power control parameter p0 and alpha of PUSCH should be derived from  p0alpha from CSI-ReportConfig if configured; otherwise the parameter p0 and alpha should be the same as PUSCH carrying data only.
… …
----------------------------------------------------------------End of TP --------------------------------------------------------------

	Company
	View/comment

	Lenovo
	Support

	Ericsson
	We think it is good to resolve ambiguity for this case. However, should the behaviour be defined in Section 7 of 38.213 instead? Also, in our understanding, SP-CSI on PUSCH cannot be multiplexed with UL-SCH.

	ZTE
	For SP CSI on PUSCH, our understanding is also that it cannot be multiplexed with data. Further, PC AI is more suitable to discuss this issue.

	vivo
	Discussion in PC.

	Huawei
	Unclear for us. 

	CATT
	We agree to clarify the UE behaviour, we also think it should defined in power control section in 38.213.

	Samsung
	Similar view as Ericsson

	LGE
	Same view with vivo, it is better to discussed in PC session.

	Intel
	Same view as ZTE

	Nokia NSB
	Support



Based on comments, it seems better for PC experts to discuss this issue.
Conclusion:
· Discuss this issue further in power control session.

CQI Hypothesis for partial CSI omission
Another issue raised by Nokia is how CQI shall be calculated for omitted subband PMIs, when the PUSCH CSI omission rules are applied.
Proposal: Subband CQI for each omitted subband is calculated considering PMI determination in the following cases:
· If WB CSI and SB CSI of even subbands are reported for Part 2 CSI, the omitted odd subband PMI reuses the nearest even subband PMI with the lower index in frequency than the omitted subband.
· If only WB CSI is reported for Part 2 CSI, WB PMI is reused for all the subbands assuming that SB phases are zero and SB differential amplitudes are one.
	Company
	View/comment

	Nokia
	Support. It was discussed many times bc it is an essential issue! unfortunately we dont have an agreement. We understand the complexicity it might introduce, nevertheless we need a decision: if the correction is dismissed, the report will be totally useless. If any correction from UE vendor can be agreed and introduced, we will find a way to better utilize the report. In sum, we need a decision.

	Ericsson
	Not supportive. This issue has already been discussed many times and has been deemed non-essential and can be left up to UE implementation.

	ZTE
	Same view as Ericsson

	vivo
	Same view as ZTE

	Qualcomm
	Save view as Ericsson

	Huawei
	Support

	CATT
	Support

	Intel
	Same view as Ericsson

	MediaTek
	Save view as Ericsson



Three companies support the above proposal, while six companies have objections. Thus, there seem to be no consensus to adopt the proposal.
Conclusion:
· No consensus to introduce new CQI hypothesis for partial PMI omission


Clarifying/editorial TP

The following editorial TP is a merge between CATT and Huawei TPs, this includes changes updating the CSI omission criteria according to the latest agreements.

Proposal:
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
[bookmark: _Toc517439494]5.2.3	CSI reporting using PUSCH
A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 which triggers an aperiodic CSI trigger state. An aperiodic CSI report carried on the PUSCH supports wideband, and sub-band frequency granularities. An aperiodic CSI report carried on the PUSCH supports Type I and Type II CSI. 
A UE shall perform semi-persistent CSI reporting on the PUSCH upon successful decoding of a DCI format 0_1 which activates a semi-persistent CSI trigger state. DCI format 0_1 contains a CSI request field which indicates the semi-persistent CSI trigger state to activate or deactivate. Semi-persistent CSI reporting on the PUSCH supports Type I and Type II CSI with wideband, and sub-band frequency granularities. The PUSCH resources and MCS shall be allocated semi-persistently by an uplink DCI.
CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH. CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE. 
Type I CSI feedback is supported for CSI Reporting on PUSCH. Type I sub-band CSI is supported for CSI Reporting on the PUSCH. Type II CSI is supported for CSI Reporting on the PUSCH.
Type I CSI feedback is supported for CSI Reporting on PUSCH. Type I wideband and sub-band CSI is supported for CSI Reporting on the PUSCH. Type II CSI is supported for CSI Reporting on the PUSCH.
For Type I and Type II CSI feedback on PUSCH, a CSI report comprises of two parts. Part 1 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. 
< Unchanged parts are omitted >
A Type II CSI report that is carried on the PUSCH shall be computed independently from any Type II CSI report that is carried on the PUCCH formats 1, 3, or 4 (see sub-clause 5.2.4 and 5.2.2). 

< 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  is the number of CSI reports configured to be carried on the PUSCHin one slot. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report numbers k correspond to the CSI report with the k-th smallest Prii,CSI(y,k,c,s) value among the order of the associated Prii,CSI(y,k,c,s)value  CSI reports as defined in Subclause 5.2.5. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level.
< Unchanged parts are omitted >

When the UE is scheduled to transmit a transport block on PUSCH multiplexed with a CSI report(s), Part 2 CSI is omitted only when the UCI code rate for transmitting all of Part 2 would be greater than a threshold code rate , where
-	 is the target PUSCH code rate from Table 6.1.4.1-1.
-	 is the CSI offset value from Table 9.3-2 of [6, TS 38.213].
[image: ]is larger than [image: ], where parameters [image: ], [image: ], [image: ], [image: ], [image: ], [image: ], [image: ], [image: ], [image: ] and [image: ]are defined in section 6.3.2.4 of TS 38.212.
Part 2 CSI is omitted level by level, beginning with the lowest priority level until the lowest priority level is reached which causes the [image: ]UCI code rate to be less than or equal to[image: ]  .

When part 2 CSI is transmitted on PUSCH with no transport block, lower priority bits are omitted until Part 2 CSI code rate is below a threshold code rate lower than one, where 





-	and isare the CSI offset value from Table 9.3-2 of [6, TS 38.213].

-	R is the signaled code rate in DCI [ is based on the code rate calculated at UE or signaled in DCI.] 
If the UE is in an active semi-persistent CSI reporting configuration on PUSCH, the CSI reporting is suspended deactivated when either the downlink BWP or the uplink BWP is changed. A re-Another activation command is required to enables the semi-persistent CSI reporting. 
--------------------------------------------------------------------END of TP------------------------------------------------------

	Company
	View/comment

	CATT
	Support

	Huawei/HiSilicon
	Support

	Ericsson
	Support

	ZTE
	Support

	Qualcomm
	The report index k should be replace by some other variable, as k is already used in Pri(y,k,c,s) to indicate RSRP or non-RSRP report.

	Samsung
	Support with further clarification that “Part 1 may be is used to identify the number of information bits in Part 2”

	Nokia NSB
	Support 

	
	



Based on comments from Qualcomm and Samsung, we provide an updated TP below and propose to agree on this.

Proposal:
Adopt the following TP:
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.3	CSI reporting using PUSCH
A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 which triggers an aperiodic CSI trigger state. An aperiodic CSI report carried on the PUSCH supports wideband, and sub-band frequency granularities. An aperiodic CSI report carried on the PUSCH supports Type I and Type II CSI. 
A UE shall perform semi-persistent CSI reporting on the PUSCH upon successful decoding of a DCI format 0_1 which activates a semi-persistent CSI trigger state. DCI format 0_1 contains a CSI request field which indicates the semi-persistent CSI trigger state to activate or deactivate. Semi-persistent CSI reporting on the PUSCH supports Type I and Type II CSI with wideband, and sub-band frequency granularities. The PUSCH resources and MCS shall be allocated semi-persistently by an uplink DCI.
CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH. CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE. 
Type I CSI feedback is supported for CSI Reporting on PUSCH. Type I sub-band CSI is supported for CSI Reporting on the PUSCH. Type II CSI is supported for CSI Reporting on the PUSCH.
Type I CSI feedback is supported for CSI Reporting on PUSCH. Type I wideband and sub-band CSI is supported for CSI Reporting on the PUSCH. Type II CSI is supported for CSI Reporting on the PUSCH.
For Type I and Type II CSI feedback on PUSCH, a CSI report comprises of two parts. Part 1 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 beis used to identify the number of information bits in Part 2. 
< Unchanged parts are omitted >
A Type II CSI report that is carried on the PUSCH shall be computed independently from any Type II CSI report that is carried on the PUCCH formats 1, 3, or 4 (see sub-clause 5.2.4 and 5.2.2). 

< 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  is the number of CSI reports configured to be carried on the PUSCHin one slot. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report numbers n correspond to the CSI report with the n-th smallest Prii,CSI(y,k,c,s) value among the order of the associated Prii,CSI(y,k,c,s)value  CSI reports as defined in Subclause 5.2.5. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level.
< Unchanged parts are omitted >

When the UE is scheduled to transmit a transport block on PUSCH multiplexed with a CSI report(s), Part 2 CSI is omitted only when the UCI code rate for transmitting all of Part 2 would be greater than a threshold code rate , where
-	 is the target PUSCH code rate from Table 6.1.4.1-1.
-	 is the CSI offset value from Table 9.3-2 of [6, TS 38.213].
[image: ]is larger than [image: ], where parameters [image: ], [image: ], [image: ], [image: ], [image: ], [image: ], [image: ], [image: ], [image: ] and [image: ]are defined in section 6.3.2.4 of TS 38.212.
Part 2 CSI is omitted level by level, beginning with the lowest priority level until the lowest priority level is reached which causes the [image: ]UCI code rate to be less than or equal to[image: ]  .

When part 2 CSI is transmitted on PUSCH with no transport block, lower priority bits are omitted until Part 2 CSI code rate is below a threshold code rate lower than one, where 





-	and isare the CSI offset value from Table 9.3-2 of [6, TS 38.213].

-	R is the signaled code rate in DCI [ is based on the code rate calculated at UE or signaled in DCI.] 
If the UE is in an active semi-persistent CSI reporting configuration on PUSCH, the CSI reporting is suspended deactivated when either the downlink BWP or the uplink BWP is changed. A re-Another activation command is required to enables the semi-persistent CSI reporting. 
--------------------------------------------------------------------END of TP------------------------------------------------------


Issues in 5.2.4 CSI reporting using PUCCH 
Clarifying that CSI may be dropped/omitted for PUCCH-based CSI report
Currently, a procedure for omitting CSI report or CSI Parts is defined in the UCI multiplexing section of 38.213, but this is not mentioned in 38.214. The following Huawei TP addresses this issue.
Proposal:
	< Start of the text proposal >
5.2.4 CSI reporting using PUCCH
< Unchanged parts are omitted >
A UE is not expected to report CSI with a payload size larger than 115 bits when configured with PUCCH format 4.
For CSI reports transmitted on a PUCCH, if all CSI reports consist of one part, the UE may omit a portion of CSI reports. Omission of CSI is according to the priority order determined from the Prii,CSI(y,k,c,s) value as defined in Subclause 5.2.5. CSI report is omitted beginning with the lowest priority level until the CSI report code rate is less or equal to [image: ] configured by higher layer parameter maxCodeRate.
If any of the CSI report consist of two parts, the UE may omit a portion of Part 2 CSI is omitted. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1. Part 2 CSI is omitted beginning with the lowest priority level until the Part 2 CSI code rate is less or equal to [image: ] configured by higher layer parameter maxCodeRate.
< End of the text proposal >



	Company
	View/comment

	Huawei/HiSilicon
	Support

	Ericsson
	Support

	ZTE
	Support

	vivo
	Support

	Spreadtrum
	Support 

	CATT
	If this is already defined in 38.213, is it really necessary to mention this procedure in 38.214?

	Nokia NSB
	Support 

	
	



Conclusion:
· Adopt the above TP
Clarifying/editorial TP
The following TP is a merge between CATT and Huawei TPs.
Proposal:
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
[bookmark: _Toc501048201]5.2.4	CSI reporting using PUCCH
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 moremultiple higher layer configured CSI Reporting Settings Indications, where the associated CSI Measurement Links and CSI Resource Settings are higher layer configured. Periodic CSI reporting on PUCCH formats 2, 3, 4 supports Type I CSI with wideband granularity. 
A UE shall perform semi-persistent CSI reporting on the PUCCH applied starting from slot  after the HARQ-ACK corresponding to the PDSCH carrying the selection command [10, TS 38.321] is transmitted in slot n. The selection command will contain one or more Reporting Settings 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 Ssub-band frequency granularities CSI and Type II CSI Part 1 with wideband frequency granularity.

--------------------------------------------------------------------END of TP------------------------------------------------------
	Company
	View/comment

	CATT
	Support

	Huawei/HiSilicon
	Support

	Ericsson
	Support

	ZTE
	Support

	Spreadtrum
	Support 

	Samsung
	Support

	Intel
	Support

	Nokia NSB
	Support 

	MediaTek
	Support



Conclusion:
· Adopt the above TP

Issues in 5.2.5 Priority rules for CSI reports 
PUSCH-based SP-CSI collision with PUSCH data
Current collision rule for PUSCH-based SP-CSI and data PUSCH is only decided for the case where the starting symbols of the PUSCH align, whereon the SP-CSI is dropped. CATT proposes to apply this rule also for the non-aligned starting symbol case, which is realized by the following TP.
Proposal:
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
[bookmark: _Toc517439496]5.2.5	Priority rules for CSI reports
-------------------   omitted  -----------------
If a semi-persistent CSI report to be carried on PUSCH collides with PUSCH data transmission, when the starting symbols between the two channels are aligned, the CSI report shall not be transmitted by the UE.
--------------------------------------------------------------------END of TP------------------------------------------------------
	Company
	View/comment

	CATT
	Support

	Ericsson
	Support

	vivo
	But for the case when PUSCH data starts later than PUSCH report, there would be some timeline issues.

	Spreadtrum
	Support 

	Qualcomm
	This is an FFS item in control session.  It should be discussed there.

	NTT DOCOMO
	Support

	Huawei
	Support

	Intel
	The issue of collisions with different starting symbols was discussed in UCI multiplexing agenda item. So, in our view it’s better to discuss this TP in PUCCH session.

	Nokia NSB 
	Support 



While a majority of companies support the TP, discussion is also ongoing in control session so it is suggested to continue discussion there.
Conclusion:
· Continue discussion on the above proposal in control session.


Clarification of when CSI is dropped
As highlighted by Docomo, colliding CSI reports are only directly dropped when different physical channels are carrying the reports, otherwise, UCI multiplexing procedure defined in 38.213 is applied. The below TP clarifies this.

Proposal:
	5.2.5	Priority rules for CSI reports
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 PUCCH;


-	 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-ReportConfigurations.

A first CSI report is said to have priority over second CSI report if the associated  value is lower for the first report than for the second report.
Two CSI reports are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. When a UE is configured to transmit two colliding CSI reports, 
if y values are different between the two CSI reports, the following rules apply (for CSI reports transmitted on PUSCH, as described in Subclause 5.2.3; for CSI reports transmitted on PUCCH, as described in Subclause 5.2.4): 

-	The CSI report with higher  value shall not be sent by the UE,
otherwise, the two CSI reports are multiplexed or either is dropped based on the priority values, as described in Subclause 9.2.5.2 in 38.213.
If a semi-persistent CSI report to be carried on PUSCH collides with PUSCH data transmission, when the starting symbols between the two channels are aligned, the CSI report shall not be transmitted by the UE. 



	Company
	View/comment

	Docomo
	Support

	Ericsson
	Support

	vivo
	Support

	Huawei
	Support

	Nokia, NSB
	Support

	
	

	
	

	
	



Conclusion:
· Adopt the above TP

Issues in 5.4. UE CSI computation time

Timing requirement for beam reporting
In RAN1#93, Z’ value for beam reporting was decided to be taken from the UE reported capability in FG 2-25. However, the Z value is still FFS.

For reference, theses are the below discussed FG definitions:
	2-25
	Beam reporting timing
	1. The number of symbols, Xi, between the last symbol of SSB/CSI-RS and the first symbol of the transmission channel containing beam report is at least RBi, where
i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.
	Candidate value sets: 
X1 is {2, 4, 8}
X2 is {4,8, 14}
X3 is { 8,14, 28}
X4 is{14,28, 56}


	2-28
	A-CSI-RS beam switching timing
	1. Minimum time between the DCI triggering of AP-CSI-RS and aperiodic CSI-RS transmission shall be at least KBi symbols. (Symbols measured from last symbol containing the indication to first symbol of CSI-RS), where
i is the index of SCS, l=1,2 corresponding to 60,120 kHz SCS.

	Only applicable to FR2
Candidate values: 
Alt.1: {14, 28, 48 }
Alt.2: {“14-14”, “28-28”, “48-48”, “14-336”, “28-336”, “48-336



Issue:	What is the Z timing requirement (from triggering PDCCH to start of PUSCH) for L1-RSRP reporting?
· Alt 1: The value UE reports as capability 2-28 plus 1 symbols
· Alt 2: The value UE reports as capability 2-25 plus 2 symbols
· Alt 3: The value UE reports as capability 2-25 plus the value UE reports as capability 2-28. Aperiodic L1-RSRP reporting is not supported for 15kHz and 30kHz SCS
· Alt 4: Use the Z value for Low Latency CSI delay requirement 2
	Company
	View/comment

	LGE
	Alt 1

	Ericsson
	Alt 2. In our understanding, capability 2-28 only applies when UE applies Rx beam switching for receiving CSI-RS compared to the Rx beam used for receiving DCI. Thus, it is possible to trigger aperiodic CSI-RS without Rx beam switching. In our view, Z value should include only DCI decoding time (~2 symbols) and CSI-RS measurement and reporting (as given by FG 2-25). If QCL Type D information is conveyed in the trigger state, then FG 2-28 comes in as an additional independent requirement.
We also think that aperiodic L1-RSRP reporting for 15kHz and 30kHz SCS should be supported.

	Qualcomm
	Alt 3

	ZTE
	We think using the summation of 2-28 and 2-25 is reasonable. The definition of 2-28 and 2-25 is clear enough that it can serve the purpose to let gNB know the Z and Z’ values.
Even with QCL indication, whether to switch the RX beam is up to UE implementation. When triggering the CSI-RS, gNB doesn’t have the knowledge that whether the exact Rx beam is going to be switched or not. Enough time should be reserved for UE. That’s why 2-28 and 2-25 don’t mention Rx beam switch in the FG definitions/descriptions.
However, we think not to support AP beam reporting in 15KHz and 30KHz is too restrictive. We don’t see the motivation to have this restriction.

	NTT DOCOMO
	Alt. 2. In our understanding, 2-28 is used for A-CSI-RS beam switching and not for L1-RSRP reporting. For L1-RSRP reporting, 2-25 should be applied.
We also think that aperiodic L1-RSRP reporting for 15kHz and 30kHz SCS should be supported.

	Samsung
	Alt 3. From triggering PDCCH to start of PUSCH of beam reporting, the UE needs time to (1) finish DCI decoding to obtain correct configuration of AP CSI-RS, including QCL type D and switching to correct Rx beam according to the Spatial QCL assumption, and (2) measure the reference signal and process CSI measurement/reporting, which are defined in 2-28 and 2-25, respectively. 

	Intel 
	Alt. 3

	
	



Conclusion:
· Postpone discussion on this topic until UE feature discussion on F 2-28 has been finalized.

FFS on CSI latency requirement 1
Issue:	Downselect the values of  for CSI timing requirement 1 for 15kHz SCS
· Alt 1:  symbols
· Alt 2:  symbols

	Company
	View/comment

	Ericsson
	Alt 1

	Huawei/HiSilicon
	Alt 1

	LGE
	Alt 2

	Qualcomm
	Alt 2

	ZTE
	Alt 1

	vivo
	Alt 2

	Spreadtrum
	Alt 2

	
	



While there is a roughly even split among support for Alt 1 and Alt 2, common practice for selection the baseline UE capability is to take the maximum among companies’ proposal. Therefore, we propose to adopt Alt 2.
Offline agreement:
· The values of  for CSI timing requirement 1 for 15kHz SCS is  symbols
· Note: HW can accept this solution as a compromise for the purpose of progress





Introduction of new timing requirement for single CSI report
Some companies discuss to introduce a shorter timing requirement applicable for a single high latency CSI report without CRI reporting.
Proposal: Introduce a new CSI timing requirement with smaller Z and Z’ values for high latency CSI when single CSI with Ks=1 is reported.
	Company
	View/comment

	LGE
	Support

	Ericsson
	Support

	Qualcomm
	Not needed.  The spec is not broken without this new timeline.

	Huawei
	No need in Rel15

	Samsung
	Not supportive. There is no need to introduce any new CSI timing requirement.

	MediaTek
	Same view as Samsung

	
	

	
	



Conclusion:
· No consensus to introduce new CSI timing requirement for single CSI report
Applicability of CSI computation requirement 1
Proposal: The CSI computation delay requirement 1 is applicable when a single aperiodic low-latency CSI is triggered without multiplexing with UL-SCH or HARQ-ACK or both and when the CSI is based on aperiodic CSI-RS/CSI-IM and when NCPU CPUs are unoccupied
	Company
	View/comment

	Qualcomm
	Support

	LGE
	Not sure if necessary. Scheduler can address related issue without revising current TS. In other words, gNB can get fresh CSI by triggering DCI around P CSIRS.

	
	

	
	

	
	

	
	

	
	

	
	



Conclusion:
· No consensus to restrict CSI timing requirement 1 for only aperiodic CSI-RS case

Proposal: A UE doesn’t expect to receive a DCI which triggers a CSI report with CSI computation requirement 1 when the UE has one or more CPUs occupied.
	Company
	View/comment

	Qualcomm
	Support

	Ericsson
	Not sure if necessary. The UE would not update the CSI report due to CPU occupancy rules in this case and can transmit dummy CSI payload.

	ZTE
	Support the proposal from Qualcomm. It’s better to restrict the gNB’s behaviour of CSI scheduling to avoid waste of UL resources.

	Spreadtrum
	Support. Since this CSI report is not calculated anyway, and CPU occupation should also be maintained at gNB side, it’s beneficial to avoid such useless CSI report scheduling.

	NTT DOCOMO
	Similar views with Ericsson. Not sure if it is necessary.

	LGE
	Not sure if necessary. When given time is not enough, UE behaviour is clear according to current TS. UE ignores DCI or does not update CSI. Also, If gNB is smart, gNB will not conduct such scheduling.

	Intel
	In our understanding this restriction is not needed since in the case if at least 1 CPU is occupied, CSI computation requirement 2 is used.

	MediaTek
	Similar view as Ericsson that the UE would not update the CSI report due to CPU occupancy rule. The proposal in 2.4.3 clarifies the CPU cost () for this requirement 1 case.



Three companies support the proposal while five companies think it is not necessary.
Conclusion:
· No consensus to introduce the above proposal


Comparing Zk across different carriers
Proposal: The previous agreement on CSI timing should be further updated as following:
· When a single DCI triggers N >= 1 A-CSI reports RS (each with single CSI-RS resource in the set for channel measurement) ( ) for report n), but UE only has M<=X unoccupied CSI processing units, UE is only required to update M of the N CSI reports 
· Additionally, CSI for a report n=0,1,…M-1 is not updated if the PUSCH scheduling offset does not give enough CSI calculation time for that CSI report according to  where the reports are indexed according to the priority rule in Section 5.2.5 of TS38.214 
·  is the k-th report value of µ=min (µPDCCH, µCSI-RS, µUL)
	Company
	View/comment

	Vivo
	Support

	Ericsson
	Not needed in our view. The intended behaviour is already correct in current spec by “µCSI-RS corresponds to the minimum subcarrier spacing of the aperiodic CSI-RS triggered by the DCI”. So if multiple CSI-RS with different SCS is triggered with one DCI, the smallest SCS is used as reference and Zk values are compared for that SCS, regardless of what SCS the CSI-RS is transmitted with.

	ZTE
	Not needed. The previous agreement is clear enough.

	Qualcomm
	Not needed.

	Huawei
	No need. 

	
	

	
	

	
	



Conclusion:
· No consensus to introduce the above proposal

Corrections and clarifications
There are various typos that needs to be corrected in the CSI timing section, which was identified by multiple companies.
The following TP to correct this is a merge between CATT, Ericsson, OPPO and LGE TPs.
Proposal:
<-------------------------------- Begin of text proposal #3 Section 5.4 of 38.214 --------------------------------->
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, the UE shall provide valid CSI report(s), 
-	if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts no earlier than at symbol Zref , and
-	if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts no earlier than at symbol Z'ref, 


where Zref is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDCCH triggering the CSI report, and where Z'ref, is defined as the next uplink symbol with its CP starting after  after the end of the last symbol in time of the latest of: the last symbol of aperiodic CSI-RS resource for channel measurements, the last symbol of aperiodic CSI-IM used for interference measurements, and the last symbol of aperiodic NZP CSI-RS for interference measurement, when aperiodic CSI-RS is used for channel measurement for triggered CSI report n, 
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts no earlier than at symbol Zref,
-	the UE may ignore the scheduling DCI if no HARQ-ACK or transport block is multiplexed on the PUSCH, or
-	the UE drops the CSI for the triggered CSI reports if either HARQ-ACK or transport block is multiplexed on the PUSCH,
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report including the effect of the timing advance, starts no earlier than at symbol Z'ref for report n,
-	the UE may ignore the scheduling DCI if the number of triggered reports is one and no HARQ-ACK or transport block is multiplexed on the PUSCH
-	Otherwise, the UE is not required to update the CSI for the triggered CSI report n.
Z and Z' are defined as: 
 and , where M is the number of updated CSI report(s) according to Subclause 5.2.1.6,  corresponds to the m-th requested updated CSI report and is defined as
-	 of the table 5.4-1 if the CSI is triggered without a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied (according to Subclause 5.2.1.6) and the CSI to be transmitted  is a single CSI and corresponds to wideband frequency-granularity where the CSI corresponds 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', or
-	 of the table 5.4-2 if the CSI is triggered without a PUSCH with either a transport block or HARQ-ACK or both and the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds 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', or
-	If reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP', is according to UE reported capability and is FFS, or
-	 of table 5.4-2 otherwise.
-	µ of table 5.4-1 and table 5.4-2 corresponds to the min (µPDCCH, µCSI-RS, µUL) where the µPDCCH corresponds to the subcarrier spacing of the PDCCH with which the DCI was transmitted and µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS corresponds to the minimum subcarrier spacing of the aperiodic CSI-RS triggered by the DCI
-	d = 0 if the CSI is not multiplexed with a PUSCH with either a transport block or HARQ-ACK of both. If CSI is multiplexed with a PUSCH with either a transport block or HARQ-ACK of both, d = 2 for µ = 0,1, d = 3 for µ = 2 and d = 4 for µ = 3
Table 5.4-1: CSI computation delay requirement 1
	

	Z1 [symbols]

	
	Z1
	Z'1

	0
	[9 or 10]
	[7 or 8]

	1
	13
	11

	2
	25
	21

	3
	43
	36



Table 5.4-2: CSI computation delay requirement 2
	

	Z1 [symbols]
	Z2 [symbols]

	
	Z1
	Z'1
	Z2
	Z'2

	0
	22
	16
	40
	37

	1
	33
	30
	72
	69

	2
	44
	42
	141
	140

	3
	97
	85
	152
	140


<-------------------------------- Begin of text proposal Section 5.4 of 38.214 --------------------------------->
	Company
	View/comment

	Ericsson
	Support

	CATT
	Support

	OPPO
	Support

	LGE
	Support

	ZTE
	Support

	vivo
	Fine.

	Qualcomm
	It was agreed in RAN1#93 that d=4 for 120kHz.

	Huawei
	Support



There seems to be consensus to agree on the above TP, which has also been corrected according to QC’s comment (that d=4 for 120kHz).

Conclusion:
· Adopt the above TP.

Issues in 6.1.2.1 Resource allocation in time domain
[bookmark: _Hlk522360824]What slot offset value to use when CSI is multiplexed with UL-SCH
According to current agreements, K2 offset configured for PUSCH is used when CSI is multiplexed with UL-SCH on the PUSCH, and not the Y value configured in the CSI Report Setting. LGE proposes to change this since the CSI calculation time typically is much longer than the PUSCH processing time.
Issue: What slot offset values shall be used to interpret the codepoint of the TDRA field when CSI is multiplexed with UL-SCH on the PUSCH?
· Alt 1: K2 values configured in PUSCH-TimeDomainResourceAllocation (according to existing agreement)
· Alt 2: Y values configured in reportSlotOffsetList in CSI-ReportConfig

	Company
	View/comment

	LGE
	Alt 2

	Ericsson
	Alt 2

	Qualcomm
	Alt 1

	Huawei
	Alt 1, No need to change the agreement

	CATT
	Alt 1

	Nokia NSB 
	Alt 2

	
	

	
	



There is an even split among supporting companies. However, as there is no consensus to revise the TS it is proposed to go with Alt 1.
Conclusion:
· No consensus to change interpretation of the codepoints of TDRA field when CSI is multiplexed with UL-SCH on PUSCH
Clarifying/editorial TP
Many companies pointed out that the mapping of codepoints in the TDRA field to the RRC configured lists is not crystal clear. The following TP from Huawei addresses this.
Proposal:
	< Start of the text proposal >
6.1.2.1 Resource allocation in time domain
< Unchanged parts are omitted>
When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report(s) on PUSCH by a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PUSCH mapping type to be applied in the PUSCH transmission.



When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) by a CSI request field on a DCI, the Time-domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table which . The determination of the applied resource allocation table is defined by the higher layer configured pusch-TimeDomainResourceAllocationList in pusch-Configin sub-clause 6.1.2.1.1. The indexed row defines the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PUSCH mapping type to be applied in the PUSCH transmission and the K2 value is determined as , where  are based on the corresponding list entries of the higher layer parameter reportSlotConfigreportSlotOffsetList in CSI-ReportConfig for the triggered CSI Reporting Settings and. The ith codepoint of K2 s determined as  where  is the (m+1)ith entry codepoint of .
< End of the text proposal >



	Company
	View/comment

	Huawei/HiSilicon
	Support

	Ericsson
	Support

	ZTE
	Support

	vivo
	Support

	CATT
	Support

	LGE
	Support

	Nokia NSB
	Support

	
	



Conclusion:
· Adopt the above TP
Issues and text proposals to 38.212

Mapping of CSI in binary domain
Intel proposes to clarify the bit mapping in various parts in 38.212.
Proposal:
Capture the following text proposal to section 6.3.1.1.2 of TS 38.212
<START OF TEXT PROPOSAL 2>





If none of the CSI reports for transmission on a PUCCH is of two parts, the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-12, are mapped to the UCI bit sequence  starting with , where  corresponding to the first bit of the first field in each of the tables 6.3.1.1.2-7/8,  corresponding to the second bit of the first field in each of the tables 6.3.1.1.2-7/8, and  corresponding to the last bit in the last field in each of the tables 6.3.1.1.2-7/8. The first bit of each field corresponds to MSB and the last bit LSB.
<END OF TEXT PROPOSAL 2>
Capture the following text proposal to section 6.3.1.1.2 of TS 38.212
<START OF TEXT PROPOSAL 3>













If at least one of the CSI reports for transmission on a PUCCH is of two parts, two UCI bit sequences are generated,  and . The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-13, are mapped to the UCI bit sequence  starting with , where  corresponding to the first bit of the first field in each of the tables 6.3.1.1.2-7/8/9,  corresponding to the second bit of the first field in each of the tables 6.3.1.1.2-7/8/9, and  corresponding to the last bit in the last field in each of the tables 6.3.1.1.2-7/8/9. The first bit of each field corresponds to MSB and the last bit LSB. The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-14, are mapped to the UCI bit sequence  starting with , where  corresponding to the first bit of the first field in each of the tables 6.3.1.1.2-10/11,  corresponding to the second bit of the first field in each of the tables 6.3.1.1.2-10/11, and  corresponding to the last bit in the last field in each of the tables 6.3.1.1.2-10/11. The first bit of each field corresponds to MSB and the last bit LSB. If the length of UCI bit sequence  is less than 3 bits, zeros shall be appended to the UCI bit sequence until its length equals 3.
<END OF TEXT PROPOSAL 3>
Capture the following text proposal to section 6.3.2.1.2 of TS 38.212
<START OF TEXT PROPOSAL 4>












For CSI on PUSCH, two UCI bit sequences are generated,  and . The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the UCI bit sequence  starting with , where  corresponding to the first bit of the first field in each of the tables 6.3.2.1.2-3,  corresponding to the second bit of the first field in each of the tables 6.3.2.1.2-3, and  corresponding to the last bit in the last field in each of the tables 6.3.2.1.2-3. The first bit of each field corresponds to MSB and the last bit LSB.. The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-7, are mapped to the UCI bit sequence  starting with , where  corresponding to the first bit of the first field in each of the tables 6.3.2.1.2-4/5,  corresponding to the second bit of the first field in each of the tables 6.3.2.1.2-4/5, and  corresponding to the last bit in the last field in each of the tables 6.3.2.1.2-4/5. The first bit of each field corresponds to MSB and the last bit LSB.
<END OF TEXT PROPOSAL 4>
	Company
	View/comment

	Intel
	Support

	Ericsson
	Not sure if needed. Current spec is not ambiguous.

	Qualcomm
	Not needed

	Huawei
	No need

	Samsung
	Not needed

	LGE
	Not needed. In addition, it should be belong to channel coding experts. 

	
	

	
	



Conclusion:
· No consensus to adopt the above TP
Missing 2 port PMI reference

MediaTek and Samsung points out that the 2 antenna port PMI mapping is missing in the CSI field description.
Proposal:
-------------------------------- Begin of text proposal Section 6.3.1.1.2 of 38.212 ---------------------------------
6.3.1.1.2	CSI only
< Unchanged part omitted >
Table 6.3.1.1.2-7: Mapping order of CSI fields of one CSI report, pmi-FormatIndicator=widebandPMI and cqi-FormatIndicator=widebandCQI
	CSI report number
	CSI fields

	CSI report #n
	CRI as in Tables 6.3.1.1.2-3/4, if reported

	
	Rank Indicator as in Tables 6.3.1.1.2-3/4, if reported

	
	Layer Indicator as in Tables 6.3.1.1.2-3/4, if reported

	
	
Zero padding bits , if needed

	
	
PMI wideband information fields , from left to right as in Tables 6.3.1.1.2-1/2, if reported

	
	
PMI wideband information fields , from left to right as in Tables 6.3.1.1.2-1/2 or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214], if reported

	
	Wideband CQI as in Tables 6.3.1.1.2-3/4/5, if reported 



< Unchanged part omitted >

Table 6.3.1.1.2-10: Mapping order of CSI fields of one CSI report, CSI part 2 wideband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI
	CSI report number
	CSI fields

	CSI report #n
CSI part 2 wideband
	Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4/5, if present and reported

	
	Layer Indicator as in Tables 6.3.1.1.2-3/4/5, if reported

	
	
PMI wideband information fields , from left to right as in Tables 6.3.1.1.2-1/2, if reported

	
	
PMI wideband information fields , from left to right as in Tables 6.3.1.1.2-1/2 or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214], if pmi-FormatIndicator= widebandPMI and if reported



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  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 codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214] of all even subbands with increasing order of subband number, 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  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 codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported



-------------------------------- End of text proposal Section 6.3.1.1.2 of 38.212 ----------------------------------

-------------------------------- Begin of text proposal Section 6.3.2.1.2 of 38.212 ---------------------------------
6.3.2.1.2	CSI
< Unchanged part omitted >
Table 6.3.2.1.2-4: Mapping order of CSI fields of one CSI report, CSI part 2 wideband
	CSI report number
	CSI fields

	CSI report #n
CSI part 2 wideband
	Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4/5, if present and reported

	
	Layer Indicator as in Tables 6.3.1.1.2-3/4/5, if reported

	
	
PMI wideband information fields , from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, if reported

	
	
PMI wideband information fields , from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2 or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214], if pmi-FormatIndicator= widebandPMI and if reported



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  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 or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214] of all even subbands with increasing order of subband number, 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  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 or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported



-------------------------------- End of text proposal Section 6.3.2.1.2 of 38.212 ----------------------------------
	Company
	View/comment

	MediaTek
	Support

	Samsung
	Support

	Ericsson
	Support

	ZTE
	Support

	Spreadtrum
	Support 

	Huawei
	Support

	LGE
	Support

	Nokia NSB
	Support



Conclusion:
· Adopt the above TP
Clarification on determination of padding bits

MediaTek propose to clarify the bitwidth for i1 and i2, [image: ] and [image: ], should be determined according to configured high-layer parameter codebookMode.
Proposal:
-------------------------------- Begin of text proposal Section 5.2.2.2.1 of 38.212 ---------------------------------
[bookmark: _Toc510716773]6.3.1.1.2	CSI only
< Unchanged part omitted >
The number of zero padding bits [image: ] in Table 6.3.1.1.2-7 is 0 for 1 CSI-RS port and [image: ] for more than 1 CSI-RS port, where 
-	[image: ] and [image: ] is the set of rank values [image: ] that are allowed to be reported;
-	[image: ], where [image: ] is the reported rank;
-	For 2 CSI-RS ports, [image: ];
-	For more than 2 CSI-RS ports, [image: ];
-	if PMI is reported, [image: ] and [image: ]; otherwise, [image: ];
-	if PMI [image: ] is reported, [image: ] is obtained according to Tables 6.3.1.1.2-1/2 and configured codebookMode; otherwise, [image: ];
-	if PMI [image: ] is reported, [image: ] is obtained according to Tables 6.3.1.1.2-1/2 and configured codebookMode; otherwise, [image: ];
-	if CQI is reported, [image: ] is obtained according to Tables 6.3.1.1.2-3/4; otherwise, [image: ];
-	if LI is reported, [image: ] is obtained according to Tables 6.3.1.1.2-3/4; otherwise, [image: ].
-------------------------------- End of text proposal Section 6.3.1.1.2 of 38.212 ----------------------------------

	Company
	View/comment

	MediaTek
	Support

	Ericsson
	Support

	ZTE
	Support

	Huawei
	Support

	Samsung
	Not needed. Also, the codebookMode is not the only parameter that determines payload of i1 and i2. There are other parameters such as (N1,N2) that also determine their payloads.

	LGE
	Similar view with Samsung

	Nokia NSB
	Support

	
	



Five companies support the TP while two companies have concern on the need. However, as this is a minor editorial correction it is suggested we do not spend time to discuss this issue further.
Conclusion:
· No consensus to adopt the TP

Number of CQI fields
In RAN1#93, it was agreed that the number of CQI fields is determined based on the rank restriction and not higher layer parameter norfCQIsPerReport. However, such a description has not been removed from 38.212 yet.
Proposal:
-----------------------------------------------------Start of TP for 38.212--------------------------------------------------------
[bookmark: _Toc517077603]6.3.1.1.2	CSI only
-------------------   omitted  -----------------
The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel is provided in Tables 6.3.1.1.2-3.
Table 6.3.1.1.2-3: RI, LI, CQI, and CRI of codebookType=typeI-SinglePanel
	Field
	Bitwidth

	
	1 antenna port
	2 antenna ports
	4 antenna ports
	>4 antenna ports

	
	
	
	
	Rank1~4
	Rank5~8

	Rank Indicator
	0
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	Layer Indicator
	0
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	Wide-band CQI
	4
	4
	4
	4
	8

	Subband differential CQI
	2
	2
	2
	2
	4

	CRI
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]



If the higher layer parameter nrofCQIsPerReport=1, [image: ] in Table 6.3.1.1.2-3 is the number of allowed rank indicator values in the 4 LSBs of the higher layer parameter typeI-SinglePanel-ri-Restriction according to Subclause 5.2.2.2.1 [6, TS 38.214]; otherwise [image: ] in Table 6.3.1.1.2-3 is the number of allowed rank indicator values according to Subclause 5.2.2.2.1 [6, TS 38.214]. The value of [image: ] is the number of CSI-RS resources in the corresponding resource set.
--------------------------------------------------------------------END of TP------------------------------------------------------
	Company
	View/comment

	CATT
	Support

	Ericsson
	Support

	LGE
	Support

	ZTE
	Support

	vivo
	Support

	Spreadtrum
	Support 

	Samsung
	Support

	Nokia NSB
	Support



Conclusion:
· Adopt the above TP
Missing notation of  and  in PMI tables
Samsung points out some missing notation.

Proposal:
-----------------------------------------------------Start of TP for 38.212--------------------------------------------------------

Section 6.3.2.1.2 
[Unchanged text are omitted]







The bitwidth for PMI of codebookType=typeII is provided in Tables 6.3.2.1.2-1, where the values of , , , , , , and  are given by Subclause 5.2.2.2.3 in [6, TS 38.214].
Table 6.3.2.1.2-1: PMI of codebookType= typeII
	
	Information fields X1 for wideband PMI
	Information fields X2 per subband PMI

	
	

	

	

	

	

	

	

	

	

	


	Rank=1
SBAmp off
	

	

	

	

	N/A
	N/A
	

	N/A
	N/A
	N/A

	Rank=2
SBAmp off
	

	

	

	

	

	

	

	

	N/A
	N/A

	Rank=1
SBAmp on
	

	

	

	

	N/A
	N/A
	

	N/A
	

	N/A

	Rank=2
SBAmp on
	

	

	

	

	

	

	

	

	

	











The bitwidth for PMI of codebookType= typeII-PortSelection is provided in Tables 6.3.2.1.2-2, where the values of , , , , , , and  are given by Subclause 5.2.2.2.4 in [6, TS 38.214].
Table 6.3.2.1.2-2: PMI of codebookType= typeII-PortSelection
	
	Information fields X1 for wideband PMI
	Information fields X2 per subband PMI

	
	

	

	

	

	

	

	

	

	


	Rank=1
SBAmp off
	

	

	

	N/A
	N/A
	

	N/A
	N/A
	N/A

	Rank=2
SBAmp off
	

	

	

	

	

	

	

	N/A
	N/A

	Rank=1
SBAmp on
	

	

	

	N/A
	N/A
	

	N/A
	

	N/A

	Rank=2
SBAmp on
	

	

	

	

	

	

	

	

	




-----------------------------------------------------End of TP for 38.212--------------------------------------------------------
	Company
	View/comment

	Samsung
	Support

	Ericsson
	Support

	LGE
	Support

	Nokia NSB
	Support(I understand there will be no SP-CSI colliding and if there is two CSI on pusch need to be multiplexed, they will be AP-CSI)

	
	

	
	

	
	

	
	



Conclusion:
· Adopt the above TP
Clarification on UCI mapping on PUSCH
Huaweu proposes to clarify the description for UCI bit mapping.
Proposal:
	< Start of the text proposal >
6.3.2.1.2 CSI
< Unchanged parts are omitted>






If multiple  For CSI reports are to be transmitted on the same PUSCH resource, triggered by the same aperiodic CSI request, two UCI bit sequences are generated,  and . The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the UCI bit sequence  starting with . The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-7, are mapped to the UCI bit sequence  starting with .
< End of the text proposal >



	Company
	View/comment

	Huawei/HiSilicon
	Support

	Ericsson
	Not supportive. The UCI mapping applies both to single and multiple CSI report in our understanding, so current spec text is fine.

	ZTE
	Not needed. We think the current specification is clear.

	Qualcomm
	Not needed.

	Samsung
	Same view as Ericsson

	LGE
	Same view as Ericsson

	Nokia NSB
	Support 

	
	



Two companies support the TP while five companies have objections.
Conclusion:
· No consensus to adopt the above TP

Clarification on which tables are used for bitwidths for Type I CSI reporting on PUSCH
Nokia points out that a reference to the PMI bitwidth definition for Type I CSI is only present in the section for PUCCH report and not PUSCH report.

[bookmark: _Hlk521428640]Proposal:
-----------------------------Start of Text Proposal for 38.212-----------------------------
[bookmark: _Toc517077619]6.3.2.1.2	CSI 
[bookmark: _Hlk521428141]The bitwidth for PMI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Subclause 6.3.2.1.1.
The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Subclause 6.3.2.1.1.







The bitwidth for PMI of codebookType=typeII is provided in Tables 6.3.2.1.2-1, where the values of , , , , , , and  are given by Subclause 5.2.2.2.3 in [6, TS 38.214].
[bookmark: _Hlk521428653]-----------------------------End of Text Proposal for 38.212-----------------------------
	Company
	View/comment

	Nokia/NSB
	Support

	Ericsson
	Support

	Huawei
	Support

	Samsung
	Support

	LGE
	Support

	
	

	
	

	
	



Conclusion:
· Adopt the above TP
Issues related to UE feature list
In this section we list proposals regarding CSI related UE features which has been presented in contributions submitted to this agenda item. Proposals on CSI-related features presented in contributions submitted to agenda item 7.1.7 (NR UE features) have not copied here. To facilitate offline discussion though, companies are encouraged to add their proposals on CSI-related UE features below.

FG 2-32
Proposal (Ericsson): For 2-32, in Component 1, codebook mode 1 can be mandatory. In Components 3&4, 32Tx codebook is mandatory for FR1. Change description of Component 7 to simply “a-CSI on PUSCH”.
FG 2-33
Proposal (MTK): Add capability components for max # simultaneous NZP-CSI-RS resources/ports and CSI-IM resources in an active BWP in FG 2-33.
Proposal (Ericsson): For 2-33, smallest value for component 1 is 16; Component 2 can be removed; Smallest value for component 3 is 4; Smallest value for component 4 is 8 for FR2 and 5 for FR1; Smallest value for component 5 is 32 for FR1 and 8 for FR2
Proposal (Ericsson): For 2-33, clarify in description that only NZP CSI-RS for CSI reporting (not including TRS) is concerned in Components 1,2,4,5
FG 2-35
Proposal (MTK): Capability values for CSI report setting are counted in the CC indicated by the parameter carrier in CSI-ResourceConfig.
Proposal (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}.
Proposal (Ericsson): 2-35 is mandatory with capability signalling. Components 1,2 and 3 can be removed and 4 configured report settings are mandatory.
FG 2-36
Proposal (Ericsson): 2-36 is optional with capability signalling. For component 1, 32 ports in one resource is smallest value for FR1, 4 ports for FR2. Value range for number of CSI-RS resources is {32, 36,…,60,64}. Value range for number of total CSI-RS ports is {128,136,…,248,256}
FG 2-38
Proposal (ZTE, Ericsson): Support 2-38 CSI report without PMI as a mandatory feature.

FG 2-40
Proposal (Ericsson): 2-40  is optional with capability signalling. For component 1, 32 ports in one resource is smallest value for FR1, 4 ports for FR2. Value range for number of CSI-RS resources is {32, 36,…,60,64}. Value range for number of total CSI-RS ports is {128,136,…,248,256}. For component 2, value range should be { “Mode-1 only” ,“Mode-1 and Mode-2”}. Component 3 can be removed (smallest value is 4).
FG 2-41 and 2-43
Proposal (MTK, Ericsson): Remove ‘Max # of CSI-RS resource in a resource set’ in FG 2-41 and 2-43.
Proposal (Ericsson): 2-41 and 2-43 are optional with capability signalling.  Component 1, value range for number of ports in a resource should be {16, 32}, value range for max number of resources should be {1,2,4,8,16} and value range for max number of total port should be {16:16:256}. 
Proposal (ZTE): Support “2-41 Type II codebook” and “2-43 Type II codebook with port selection” as mandatory with capability signaling and limited configurations
· Mandatory values for each component: Component 1: 4 ports in one resource for channel measurement, 0 ports for NZP CSI-RS based IM; Component 2: 2; Component 3: WB; Component 4: no amplitude subset restriction; Component 5: 1
· Other values are optional
FG 6-10/10a
Proposal (MTK): Introduce new components in FG 6-10 and 6-10a for A-CSI triggering.
· Component-2 for 6-10: triggering A-CSI reports whose measurement resources are with the same numerology as that with CIF
· Component-2 for 6-10a: triggering A-CSI reports whose measurement resources are with different numerology from that with CIF
Proposed new feature groups
Proposal (MTK): Introduce maximum total number of all non-TRS NZP-CSI-RS resources as UE capability. Candidate values could be {32, …, 160}.

References
R1-1809518, “Maintenance for CSI acquisition”, ZTE
R1-1808143	Remaining issues on CSI acquisition	Huawei, HiSilicon
R1-1808220	Remaining issues on CSI acquisition	vivo
R1-1808263	Remaining issues in CSI acquisition	MediaTek Inc.
R1-1808362	Remaining issues on CSI reporting	NEC
R1-1808374	Issues on CSI acquisition	CATT
R1-1808486	Text proposals on CSI acquisition	LG Electronics
R1-1808550	Maintenance on CSI reporting	Lenovo, Motorola Mobility
R1-1808668	Remaining issues on CSI reporting	Intel Corporation
R1-1808749	Issues on CSI reporting	Samsung
R1-1808800	Remaining issues on CSI acquisition	Spreadtrum Communications
R1-1808885	Text proposals for CSI acquisition/reporting	Guangdong OPPO Mobile Telecom
R1-1809137	Maintenance for CSI acquisition	NTT DOCOMO, INC.
R1-1809196	Maintenance for CSI acquisition	Ericsson
R1-1809236	Remaining issues on CSI acquisition	Nokia, Nokia Shanghai Bell
R1-1809501	Maintenance for CSI acquisition	Qualcomm Incorporated
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