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Introduction
In this contribution, we summarize companies’ views on maintenance of CSI measurement.

MAC CE latency
In previous meetings, it has been agreed that the application of information indicated by MAC CE starts from 3ms after the ACK for the PDSCH carrying the MAC CE message. Several issues were discussed in [16] related to the identification of the slot carrying the ACK information. The following proposal is given.
· To determine MAC-CE activation time, the end of transmission of ACK for the PDSCH carrying the MAC-CE shall be the end of the last slot of the PUCCH or PUSCH transmission carrying ACK for the PDSCH.
· In case of CBG-based PDSCH, the ACK for determining MAC-CE activation time refers to the last ACK for all CBGs, regardless which CBGs carry MAC-CE bits.
	Company
	Views

	Qualcomm
	Support the above proposal

	ZTE
	Support the above proposal

	OPPO
	Support 

	vivo
	Support

	Huawei, HiSilicon
	Current spec is clear enough and no change is needed. 
1. The original wording of ‘HARQ-ACK corresponding to the PDSCH carrying the activation command’ already covered both CBG-based and TB-based transmission (i.e., HARQ-ACK for the whole PDSCH). 
2. With the original wording of ‘HARQ-ACK corresponding to the PDSCH carrying the activation command is transmitted in slot n’, the reference point ‘slot n’ is clear enough for both single-slot and multi-slot HARQ-ACK transmission, as it corresponds to the whole HARQ-ACK.

	Intel
	Support

	Ericsson
	Support

	LGE
	We agree with Huawei, thus no change is needed. 

	CATT
	Support

	Nokia NSB
	Support


Based on majority view (8 vs 2), we propose the following:
Proposal 1: 
· To determine MAC-CE activation time, the end of transmission of ACK for the PDSCH carrying the MAC-CE shall be the end of the last slot of the PUCCH or PUSCH transmission carrying ACK for the PDSCH.
· In case of CBG-based PDSCH, the ACK for determining MAC-CE activation time refers to the last ACK for all CBGs, regardless which CBGs carry MAC-CE bits.

Frequency occupancy of CMR and IMR
In [16], it is proposed as follows to restrict the CMR(s) and IMR(s) associated with the same CSI report have the same frequency occupancy, which includes the configured CSI reporting band.
· The NZP CSI-RS resource(s) and the CSI-IM resource(s) linked with the same CSI reporting setting have the same frequency occupancy.
· The frequency occupancy of the NZP CSI-RS resource and/or the CSI-IM resource shall include all CSI reporting subbands configured for the linked CSI reporting setting.
	Company
	Views

	Qualcomm
	Support the above proposal

	ZTE
	Support the above proposal

	OPPO
	Support the proposal with a calcification that the same frequency occupancy means the same PRBs, not the same subcarriers.

	vivo
	Clarification on the understanding of frequency occupancy of a reporting subband is needed. Is it the correct understanding that all PRBs of a subband should be occupied? Or part of them are occupied is also OK?

	Huawei, HiSilicon
	Fine with the following updates:
· The NZP CSI-RS resource(s) for channel measurement and the CSI-IM resource(s) linked with the same CSI reporting setting have the same frequency occupancy.
· The frequency occupancy of the NZP CSI-RS resource for channel measurement and/or the CSI-IM resource shall include all CSI reporting subbands configured for the linked CSI reporting setting.

	Intel
	Support

	Ericsson
	Don’t think this proposal is needed, the behaviour should already be captured by the spec:
From 38.214 Section 5.2.1.4:
[bookmark: _Hlk497986691]The reportFreqConfiguration contained in a CSI-ReportConfig indicates the frequency granularity of the CSI Report. A CSI reporting setting configuration defines a CSI reporting band as a subset of subbands of the bandwidth part, where the reportFreqConfiguration indicates: 
-	the csi-ReportingBand as a contiguous or non-contiguous subset of subbands in the bandwidth part for which CSI shall be reported. The UE is not expected to be configured with a CSI reporting band which contains subbands where reference signals for channel and interference are not present.
Furthermore, we think that it can be possible that CMR and IMR have different frequency-occupancy, for instance CMR is wideband while IMR is subband given that the CMR allocation and IMR allocation overlap in the subbands where CSI is reported. So further restriction is not needed.

	LGE
	Through the WF (R1-1716901), we already have the agreement captured below. So, we think above proposal is not needed. 

R1-1716901, slide 9
The UE is not expected to be configured with a CSI reporting band which contains subbands where RSs for channel and interference are not present 

	CATT
	The motivation of the first proposal is not clear. 
For the second proposal, it is already captured in 38.214 section 5.2.1.4 that:
the csi-ReportingBand as a contiguous or non-contiguous subset of subbands in the bandwidth part for which CSI shall be reported. The UE is not expected to be configured with a CSI reporting band which contains subbands where reference signals for channel and interference are not present.

	Nokia, NSB
	Support upon alignment on understanding of frequency occupancy. 


The second bullet has been agreed and captured in RAN1 specification. It seems we need further discuss on whether to allow NZP CSI-RS for channel measurement and CSI-IM/NZP CSI-RS for interference measurement have different frequency occupancy.
Proposal 2:  Further discuss whether the NZP CSI-RS resource(s) and the CSI-IM resource(s) linked with the same CSI reporting setting have the same frequency occupancy

Non-PMI feedback
4-1 Precoder assumption for the indicated ports
It has been agreed that the precoder assumption on the indicated ports to calculate RI/CQI is identity matrix. The following proposal is given in [10] to normalize the precoder for different ranks.
· When reportQuantity set to 'cri-RI-CQI', the assumed precoder for the indicated ports to calculate RI/CQI is identity matrix scaled by 
	Company
	Views

	Samsung
	Support the above proposal

	ZTE
	Support the above proposal

	OPPO
	Support

	Vivo
	Support

	Intel
	Support

	Ericsson
	Support

	LGE
	Support

	CATT
	Support

	Nokia NSB
	Support

	Huawei, HiSilicon
	Not support. The non-PMI feedback is generally used for beamformed CSI-RS cases. For the beamformed CSI-RS, the precoding “V=1/sqrt(rank)*P’ should consider the normalization factor already, i.e., in “V” the normalization factor is considered already. If considering further scaling factor based on the beamformed CSI-RS, it will be double counted the scaling: V’=1/sqrt(rank)*V= 1/sqrt(rank)* 1/sqrt(rank)*P. 
[bookmark: _GoBack]It is not correct for CQI calculation.


Proposal 3: When reportQuantity set to 'cri-RI-CQI', the assumed precoder for the indicated ports to calculate RI/CQI is identity matrix scaled by 
Adopt the following TP from [10]:

	Section 5.2.1.4.2 of TS 38.214:
[Unchanged text are omitted]
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI': 




-	the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, where r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource.
-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .




4-2 Maximum number of resources associated with non-PMI report
In current specification, the maximum number of resources which can be configured for non-PMI report is the same as the maximum number of resources per resource setting, which is maxNrofNZP-CSI-RS-ResourcesPerConfig=128. It is proposed in [4] to make the number smaller as follows.
Alt1: maxNrofNZP-CSI-RS-ResourcesPerConfig=16

Alt 2: Introduce the following TP:
-------------------------------------------- Start TP for 38.214 Section 5.2.1.4.2 ---------------------------
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI': 




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



-	If the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for eahc CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where is the number of ports in the CSI-RS resource.
-------------------------------------------- End TP for 38.214 Section 5.2.1.4.2 ---------------------------

	Company
	Views

	MediaTek
	Support Alt1.

	ZTE
	It is desirable to keep RRC unchanged. This is just a maximum number which means gNB can configure less than the maximum number or UE can support less than the maximum number.  16 is too small for the maximum number as there are two use cases here. One case is to use DCI to indicate the port subset for RI/CQI calculation, which depends on the triggered resource.  Therefore, configuring multiple resources with different port selections can achieve dynamic port selection for RI/CQI report.  The other use case is to enable the CRI report to let UE feed back the best port subset selection.  If there is a strong demand to change the maximum number, reducing the maximum number to 64 is more appropriate.

	Ericsson
	We do see the problem with excessive RRC payload when configuring non-PMI feedback, as also identified by RAN2. However, we do sympathize with ZTE that it is desirable to keep RRC unchanged.
One possible alternative to mitigate the excessive RRC payload is to introduce a default assumption on port index mapping when the IE non-PMI feedback is not configured (this is an optional RRC field), as given by the TP in Alt 2 above. As currently, the field needs to be configured even if simply using the first R ports of the resource for rank R is intended (which would be the typical configuration in case of dedicated CSI-RS resource for each UE). This alternative also only has RAN1 impact, so no LS to RAN2 is needed.

	CATT
	The number 128 is given for CSI-RS for beam management. We support to reduce the maximum number. The value can be further discussed.

	Nokia NSB
	Agree with CATT


Based on the above feedback, we give the following proposal.
Proposal 4: Further discuss on whether and how to reduce the maximum number of associated CSI-RS resources linked to reportQuantity set to ‘cri-RI-CQI’.

Clarification on the condition of fixing the CSI-RS triggering offset as 0
In previous meeting, it has been agreed that the triggering offset of CSI-RS can be {0,1,2,3,4} slots, and if all the associated trigger states do not contain QCL Type D information, aperiodic CSI-RS triggering offset is fixed to zero. Two contributions propose to clarify the condition ‘if all the associated trigger states do not contain QCL Type D information’. Three different interpretations are proposed on what is the associated trigger states.
· Alt 1: For a triggered AP CSI-RS resource set, the associated trigger states are all the RRC configured trigger states.
· Alt 2: For a triggered AP CSI-RS resource set, the associated trigger states are RRC configured trigger states containing this CSI-RS resource set.
· Alt 3: For a triggered AP CSI-RS resource set, the associated trigger states are all the trigger states selected by MAC CE command.
	Company
	Views

	Intel
	Alt 2

	CATT
	Alt 3

	ZTE
	Alt 2. 
The intention of this agreement is to fix the trigger offset to 0 if no QCL Type D is used for beam indication for a particular CSI-RS resource set. For the trigger states used to trigger other CSI-RS resource sets with QCL Type D, their trigger offsets can still be larger than 0. Hence we think Alt 2 is better than Alt 1. Further, MAC CE command may not be used, so Alt 3 is not a complete solution.

	OPPO
	Alt.1     For FR1 where no QCL type D is needed, the offset is fixed to 0. For FR2, if all the trigger states containing the CSI-RS resource set does not contain QCL typeD , it’s gNB’s responsibility to choose a suitable offset and a fixed value of 0 is unnecessary. Of cause, gNB’s can set the offset as 0 if it wants

	Vivo
	Alt1 with the following update:
Alt 1: For a triggered AP CSI-RS resource set, the associated trigger states are all the RRC configured trigger states of the CC


	Huawei, HiSilicon
	Alt.2

	Ericsson
	Alt. 1

	LGE
	Alt.2

	Qualcomm
	Current spec is clear.

	Samsung
	Alt 1

	Nokia NSB
	Alt2


Proposal 5: Further discuss the following alternatives on the condition of fixing the AP CSI-RS trigger offset as 0
· Alt 1: all the RRC configured trigger states do not contain QCL Type D
· Alt 2: the configured trigger states containing this CSI-RS resource set do not have QCL Type D

Multiple reports with same report ID in one trigger state
Multiple reports can be configured in one A-CSI trigger state by selection of report IDs. In [4], it is proposed to preclude the case that multiple reports with same report ID are contained in the same trigger state as the following proposal.
· One DCI 0_1 trigger is not allowed to trigger reports with the same report configuration ID.
	Company
	Views

	MediaTek
	Support the above proposal

	ZTE
	Multiple report configs with the same reportConfigId can be associated with different resource sets in one trigger state.   So these multiple reports with the same reportConfigId may not be the same.  So the restriction may not be necessary.

	vivo
	Agree with ZTE

	Huawei, HiSilicon
	Support the above proposal. The drop rule is based on configuration IDs, so different CSI reports should be different configuration ID.

	Ericsson
	Agree with ZTE’s observation that two CSI reports with the same reportConfig IDs but with different aperiodic CSI-RS resource set can be triggered simultaneously. In this case, it is ambiguous in which order the CSI reports should be mapped to bits in UCI.
We see two alternatives:
· Alt 1: Support the above proposal and restrict so that multiple CSI reports with the same ID is not simultaneously triggered
· Alt 2: Refine the UCI mapping rules and priority rules to take into account different CSI-RS resource sets being used with the same report ID
Alt 1 has less spec impact so is slightly preferred but we are open to discuss.

	LGE
	Support the above proposal.

	CATT
	Agree that report settings with the same ID can be associated with different resource sets. But the priority order is based on the reportConfigId. If it is allowed to trigger multiple reports with the same ID, the priority order shall be updated.

	Qualcomm
	Support

	Samsung
	Agree with ZTE and Ericsson, preferring Alt 1 from Ericsson

	Nokia NSB
	Support. Better configuring of report ID can avoid the problem while priority order is maintained.


Proposal 6: Further discuss the following two alternatives
· Alt 1: One DCI 0_1 trigger is not allowed to trigger reports with the same report configuration ID. Multiple CSI reports with the same ID cannot be simultaneously triggered
· Alt 2: Refine the UCI mapping rules and priority rules to take into account different CSI-RS resource sets being used with the same report ID

Correction TPs
7-1 Correction of the frequency location configuration for CSI-IM
The following TP is proposed to correct a typo in CSI-IM configurations in TS 38.214.
	< Start of the text proposal >
5.2.2.4 Channel State Information – Interference Measurement (CSI-IM)
< Unchanged parts are omitted>
The following parameters are configured via higher layer parameter CSI-IM-Resource for each CSI-IM resource configuration:
-	csi-IM-ResourceId determines CSI-IM resource configuration identity
-	subcarrierLocation-p0 or subcarrierLocation-p1 defines subcarrier occupancy of the CSI-IM resource within a slot for csi-IM-ResourceElementPattern set to 'pattern0' or 'pattern1', respectively. 
-	symbolLocation-p0 or symbolLocationsubcarrierLocation-p1 defines OFDM symbol location of the CSI-IM resource within a slot for csi-IM-ResourceElementPattern set to 'pattern0' or 'pattern1', respectively.
< End of the text proposal >



	Company
	Views

	Huawei, HiSilicon
	Support

	Spreadtrum
	Support

	ZTE
	Support

	OPPO
	Support

	Vivo
	Support

	Ericsson
	Support 

	LGE
	Support

	CATT
	Support

	Nokia NSB
	Support


TP 1: For TS 38.214
	< Start of the text proposal >
5.2.2.4 Channel State Information – Interference Measurement (CSI-IM)
< Unchanged parts are omitted>
The following parameters are configured via higher layer parameter CSI-IM-Resource for each CSI-IM resource configuration:
-	csi-IM-ResourceId determines CSI-IM resource configuration identity
-	subcarrierLocation-p0 or subcarrierLocation-p1 defines subcarrier occupancy of the CSI-IM resource within a slot for csi-IM-ResourceElementPattern set to 'pattern0' or 'pattern1', respectively. 
-	symbolLocation-p0 or symbolLocationsubcarrierLocation-p1 defines OFDM symbol location of the CSI-IM resource within a slot for csi-IM-ResourceElementPattern set to 'pattern0' or 'pattern1', respectively.
< End of the text proposal >



7-2 Clarification on resource-wise QCL between CMR and IMR
In [6], it is proposed to clarify that the resource-wise QCL between CMR and IMR only applies when interference is performed on CSI-IM. If NZP CSI-RS is used for IM, all the resources in the NZP CSI-RS set for IM are QCLed with the NZP CSI-RS for channel measurement.
	----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
[bookmark: _Toc517439473]5.2.1.2	Resource settings
Each CSI Resource Setting CSI-ResourceConfig contains a configuration of S≥1 CSI Resource Sets (given by higher layer parameter csi-RS-ResourceSetList), with each CSI Resource Set consisting of CSI-RS resources (comprised of either NZP CSI-RS or CSI-IM) and or SS/PBCH Block resources used for L1-RSRP computation. Each CSI Resource Setting is located in the DL BWP identified by the higher layer parameter bwp-id, and all CSI Resource Settings linked to a CSI Report Setting have the same DL BWP.
-------------------   omitted  -----------------
The UE may assume that the NZP CSI-RS resource(s) for channel measurement and the CSI-IM/NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are resource-wise QCLed with respect to 'QCL-TypeD'.  When NZP CSI-RS resource(s) is used for interference measurement, the UE may assume that the NZP CSI-RS resource for channel measurement and the CSI-IM resource/NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD'.
--------------------------------------------------------------------END of TP------------------------------------------------------




	Company
	Views

	CATT
	Support

	ZTE
	We think the principle is correct. But for the case both CSI-IM and NZP CSI-RS are used for interference measurement, the CSI-IM and NZP CSI-RS for channel measurement is still resource-wise associated and QCLed. In this case, only one NZP CSI-RS for CM is used, we don’ t see the necessity to perform IM on multiple CSI-IM resources. Hence we think the second correction can be adjusted as follows.
The UE may assume that the NZP CSI-RS resource(s) for channel measurement and the CSI-IM/NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are resource-wise QCLed with respect to 'QCL-TypeD'.  When interference measurement is performed on NZP CSI-RS resource(s), the UE may assume that the NZP CSI-RS resource for channel measurement and the NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD'.

	OPPO
	Both proposals are ok for us. Slightly prefer CATT’s TP

	Vivo
	How about the following with simpler wording:
The UE may assume that the NZP CSI-RS resource(s) for channel measurement and the CSI-IM/NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are resource-wise QCLed with respect to 'QCL-TypeD'.  The UE may assume that the NZP CSI-RS resource for channel measurement and the CSI-IM resource/NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD'.


	Huawei, HiSilicon
	Generally fine with CATT’s TP. But with following minor updates:
The UE may assume that the NZP CSI-RS resource(s) for channel measurement and the CSI-IM/NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are resource-wise QCLed with respect to 'QCL-TypeD'.  When NZP CSI-RS resource(s) is used for interference measurement, the UE may assume that the NZP CSI-RS resource for channel measurement and the CSI-IM resource/ and/orNZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD'.

	Ericsson
	We are fine with Huawei’s modified TP.

	LGE
	We are fine with CATT’s TP.

	Qualcomm
	Agree with ZTE.

	Nokia NSB
	Support. The TP is fine. 


Based on the feedback, the following TP is proposed.
Proposal 7: 

	----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.1.2	Resource settings
Each CSI Resource Setting CSI-ResourceConfig contains a configuration of S≥1 CSI Resource Sets (given by higher layer parameter csi-RS-ResourceSetList), with each CSI Resource Set consisting of CSI-RS resources (comprised of either NZP CSI-RS or CSI-IM) and or SS/PBCH Block resources used for L1-RSRP computation. Each CSI Resource Setting is located in the DL BWP identified by the higher layer parameter bwp-id, and all CSI Resource Settings linked to a CSI Report Setting have the same DL BWP.
-------------------   omitted  -----------------
The UE may assume that the NZP CSI-RS resource(s) for channel measurement and the CSI-IM/NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are resource-wise QCLed with respect to 'QCL-TypeD'.  When NZP CSI-RS resource(s) is used for interference measurement, the UE may assume that the NZP CSI-RS resource for channel measurement and the CSI-IM resource and/or NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD'.
--------------------------------------------------------------------END of TP------------------------------------------------------





7-3 How to deal with the CSI request on non-active BWPs
[6] proposes to explicit capture the following previous conclusion on dropping the triggered CSI reports of non-active BWPs.
Conclusion:
· When triggered for aperiodic CSI reporting with an aperiodic trigger state associated with multiple CSI reports:
· Triggered CSI reports associated with non-active BWPs (in the slot of the CSI reference resource) are dropped and are not reported by the UE while the remaining CSI reports associated with active BWPs are reported
	-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
[bookmark: _Toc517439480]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
-------------------   omitted  -----------------
[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 CSI report associated with the a CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one aperiodic CSI report request for a given slot. When Aa UE is triggered with a CSI report for a non-active DL BWP, the triggered CSI report is dropped and not reported. 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.
-------------------   omitted  -----------------

-	When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to , the CSI request field in DCI directly indicates the triggering state and the UE's quasi co-location assumption.
--------------------------------------------------------------------END of TP------------------------------------------------------




	Company
	Views

	CATT
	Support

	OPPO
	Support

	Vivo
	If the conclusion is to be captured, the exact wording should be used. Only for the case of single DCI triggering multiple reports would UE expect such a kind of DCI triggering.

	Huawei, HiSilicon
	For the second revision seems not necessary. The QCL information is also included.

	Ericsson
	Not sure if it is necessary given that the CSI reference resource definition (if fixed 😊) considers valid downlink slot based on which DL BWP was active in the time location of the CSI reference resource, and drops CSI report if there is no valid downlink slot.

	LGE
	We think the original wording can cover both cases of a single and multiple CSI reports. So, no change is needed. 

	Samsung
	Support

	Nokia, NSB
	Not sure if the changes are necessary.


Based on the above feedback, we propose to further discuss whether this TP is needed or not.
Proposal 8: Further discuss whether the following TP is needed or not.
	-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
-------------------   omitted  -----------------
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 CSI report associated with the a CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one aperiodic CSI report request for a given slot. When Aa UE is triggered with a CSI report for a non-active DL BWP, the triggered CSI report is dropped and not reported. 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.
-------------------   omitted  -----------------

-	When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to , the CSI request field in DCI directly indicates the triggering state and the UE's quasi co-location assumption.
--------------------------------------------------------------------END of TP------------------------------------------------------




7-4 Clarification on number of CSI reports in overlapped symbols for non-CA case
[6] proposes a clarification TP for the following agreement.
Agreement:
· For the uplink non-CA case, a UE is not expected to transmit more than one aperiodic CSI reports triggered by different DCIs on overlapping OFDM symbols.
· [bookmark: _MailEndCompose]For the uplink CA case, the number of aperiodic CSI reports triggered by different DCIs on overlapping OFDM symbols is to be decided in the UL control session
	-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
1 5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
-------------------   omitted  -----------------
If the UE is configured with a single carrier for uplink, the UE is not expected to transmit more than one aperiodic CSI report triggered by different DCIs on overlapping OFDM symbols.
--------------------------------------------------------------------END of TP------------------------------------------------------




	Company
	Views

	CATT
	Support

	ZTE
	Support

	Vivo
	OK

	Ericsson
	Support

	LGE
	Support

	Nokia NSB
	Support 


TP 2: For TS 38.214
	-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
2 5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
-------------------   omitted  -----------------
If the UE is configured with a single carrier for uplink, the UE is not expected to transmit more than one aperiodic CSI report triggered by different DCIs on overlapping OFDM symbols.
--------------------------------------------------------------------END of TP------------------------------------------------------





7-5 RRC parameter name alignment for CSI framework
[12] proposes to align the RRC parameter name in 214 with 331 in the following TP.
	/************************* Start of Text Proposal for 38.214***************************/
[bookmark: _Toc517439471]5.2.1	Channel state information framework
[bookmark: _Hlk500777975]The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), SS/PBCH Block Resource indicator (SSBRI), layer indicator (LI), rank indicator (RI) and/or L1-RSRP.
For CQI, PMI, CRI, SSBRI, LI, RI, L1-RSRP, a UE is configured by higher layers with N≥1 CSI-ReportConfig Reporting Settings, M≥1 CSI-ResourceConfig Resource Settings, and one or two list(s) of trigger states (given by the higher layer parameters aperiodicTriggerStateList CSI-AperiodicTriggerStateList and semiPersistentOnPUSCH-TriggerStateList CSI-SemiPersistentOnPUSCH-TriggerStateList). Each trigger state in aperiodicTriggerStateList CSI-AperiodicTriggerStateList contains a list of associated CSI-ReportConfigs indicating the Resource Set IDs for channel and optionally for interference. Each trigger state in semiPersistentOnPUSCH-TriggerStateList CSI-SemiPersistentOnPUSCH-TriggerStateList contains one associated CSI-ReportConfig.
/************************* End of Text Proposal for 38.214***************************/




	Company
	Views

	OPPO
	Support

	ZTE
	Support

	Vivo
	OK

	Huawei, HiSilicon
	Support

	Ericsson
	Support

	LGE
	Support

	Samsung
	Support

	Nokia NSB
	Support 


TP 3: For TS 38.214
	/************************* Start of Text Proposal for 38.214***************************/
5.2.1	Channel state information framework
The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), SS/PBCH Block Resource indicator (SSBRI), layer indicator (LI), rank indicator (RI) and/or L1-RSRP.
For CQI, PMI, CRI, SSBRI, LI, RI, L1-RSRP, a UE is configured by higher layers with N≥1 CSI-ReportConfig Reporting Settings, M≥1 CSI-ResourceConfig Resource Settings, and one or two list(s) of trigger states (given by the higher layer parameters aperiodicTriggerStateList CSI-AperiodicTriggerStateList and semiPersistentOnPUSCH-TriggerStateList CSI-SemiPersistentOnPUSCH-TriggerStateList). Each trigger state in aperiodicTriggerStateList CSI-AperiodicTriggerStateList contains a list of associated CSI-ReportConfigs indicating the Resource Set IDs for channel and optionally for interference. Each trigger state in semiPersistentOnPUSCH-TriggerStateList CSI-SemiPersistentOnPUSCH-TriggerStateList contains one associated CSI-ReportConfig.
/************************* End of Text Proposal for 38.214***************************/




7-6 Whether to support the case that only CMR is configured for CSI acquisition
In previous agreement, it is agreed that if only CMR is configured, it should be used for channel measurement in beam management, i.e., for L1-RSRP computation. [11] proposes to also support the case that CMR-only can also be configure for CSI acquisition without L1-RSRP computation in the following TP.
	/************************ Start of Text Proposal **************************/
5.2.1.4.1 Resource Setting configuration
/************************ Unchanged parts omitted**************************/
For aperiodic CSI, each trigger state configured using the higher layer parameter CSI-AperiodicTriggerState is associated with one or multiple CSI-ReportConfig where each CSI-ReportConfig is linked to periodic, or semi-persistent, or aperiodic resource setting(s): 
-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement or for L1-RSRP computation.
/************************ Unchanged parts omitted**************************/
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 or for L1-RSRP computation.
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/




	Company
	Views

	Spreadtrum
	Support

	ZTE
	We think the previous agreement clearly says CMR-only can only be used in BM. The performance cannot be guaranteed if we don’t have interference measurement in CQI based CSI acquisition. Hence we don’t think this TP is needed.

	OPPO
	Share the same view as ZTE

	Huawei, HiSilicon
	Support

	Intel
	Same view as ZTE

	Ericsson
	Same view as ZTE

	LGE
	Same view as ZTE

	CATT
	Same view as ZTE

	Nokia NSB
	Same view as ZTE


Based on the majority view, we propose to skip the discussion of this TP.

7-7 Corrections on time-domain type description for ZP CSI-RS
A TP is proposed in [14] to correct the time-domain description for ZP CSI-RS to match with 331 description.
	<-------------------------------- Begin of text proposal #5 Section 5.1.4.2 of 38.214 --------------------------------->
-	within a BWP, the UE can be configured with one or more ZP CSI-RS resource set configuration(s) with either aperiodic , semi-persistent or periodic time-domain behaviour (higher layer parameters zp-CSI-RS-ResourceToAddModList in ZP-CSI-RS-ResourceSet aperiodic-ZP-CSI-RS-ResourceSetsToAddModList, sp-ZP-CSI-RS-ResourceSetsToAddModList and p-ZP-CSI-RS-ResourceSet), with each ZP-CSI-RS resource set consisting of at most 16 ZP CSI-RS resources (higher layer parameter ZP-CSI-RS-Resource) in numerology of the BWP. The following parameters are configured via higher layer signaling for each ZP CSI-RS resource configuration:
-	zp-CSI-RS-ResourceId in ZP-CSI-RS-Resource  determines ZP CSI-RS resource configuration identity.
-	NrofPorts defines the number of CSI-RS ports, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	ZP-CSI-RS-FreqBand parameters enabling configuration of frequency occupancy of a ZP-CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211]. If the configured bandwidth is larger than the corresponding BWP, UE shall assume that the actual CSI-RS bandwidth is equal to the BWP size.
-	resourceMapping given by ZP-CSI-RS-Resource defines the OFDM symbol and subcarrier occupancy of the ZP-CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211]. 
[bookmark: _Hlk512445251]-	periodicityAndOffset in ZP-CSI-RS-Resource defines the ZP-CSI-RS periodicity and slot offset for periodic/semi-persistent ZP-CSI-RS. 
-	resourceType in ZP-CSI-RS-ResourceSet defines the ZP-CSI-RS time domain behavior of ZP-CSI-RS resource configuration as described in Subclause 7.4.1.5 of [4, TS 38.211]. The ZP-CSI-RS-ResourceConfigType can be periodic, semi-persistent or aperiodic. All the resources in a ZP CSI-RS resource set are configured with the same ZP-CSI-RS-ResourceConfigType ('periodic', 'semi-persistent', 'aperiodic').
[bookmark: _Hlk512443092]The UE may be configured with a DCI field for triggering the aperiodic ZP-CSI-RS. A list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config , is configured for aperiodic triggering. The maximum number of aperiodic ZP-CSI-RS-ResourceSet(s) configured per BWP is 3. The bit-length of DCI field ZP CSI-RS trigger depends on the number of aperiodic ZP-CSI-RS-ResourceSet(s)configured (up to 2 bits). Each non-zero codepoint of ZP CSI-RS trigger in DCI triggers one aperiodic ZP-CSI-RS-ResourceSet in the list aperiodic-ZP-CSI-RS-ResourceSetsToAddModList by indicating the aperiodic ZP CSI-RS resource set ID. The DCI codepoint '01' triggers the resource set with ZP-CSI-RS-ResourceSetIds = 1, the DCI codepoint '10' triggers the resource set with ZP-CSI-RS-ResourceSetIds = 2, and the DCI codepoint '11' triggers the resource set with ZP-CSI-RS-ResourceSetIds = 3. Codepoint '00' is reserved for not triggering aperiodic ZP CSI-RS.
For a The UE may be configured with the higher layer parameter resourceType set to 'semiPersistent ', a list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter sp-ZP-CSI-RS-ResourceSetsToAddModList, is configured 
-	when the HARQ-ACK corresponding to the PDSCH carrying the activation command [10, TS 38.321] for ZP CSI-RS resource(s) transmitted in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied starting from slot .
-	when the HARQ-ACK corresponding to the PDSCH carrying the deactivation command [10, TS 38.321] for activated ZP CSI-RS resource(s) in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on cessation of the PDSCH RE mapping corresponding to the de-activated ZP CSI-RS resource(s) shall be applied starting from slot .
<-------------------------------- End of text proposal Section 5..1.4.2 of 38.214 --------------------------------->




	Company
	Views

	Ericsson
	Support

	ZTE
	Support

	OPPO
	Support

	vivo
	OK

	Huawei, HiSilicon
	OK

	LGE
	Support

	Nokia NSB
	Support


This has already been discussed in CSI-RS AI. We propose to make a decision there.
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