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

Triggering slot offset for CMR/IMR
It’s agreed in last meeting that triggering offset of AP CSI-IM follows the value of the associated CSI-RS for channel measurement. It’s proposed in [1] to extend the same principle to the case that interference is measured on NZP CSI-RS as follows.
If interference measurement is performed on aperiodic NZP CSI-RS, UE is not expected to be configured with a different aperiodic triggering offset of the NZP CSI-RS for interference measurement from the associated NZP CSI-RS for channel measurement.

	Company
	Views

	ZTE
	Support the above proposal

	Qualcomm
	Support the above proposal

	LGE
	Support the above proposal

	Huawei, HiSilicon
	Not agree.  Considering the CSI-RS overhead in a slot, the NZP CSI-RS for CM and IM is not need to be restricted in a slot always. 

	Spreadtrum
	Support the above proposal

	CATT
	Support

	Ericsson
	Support the above proposal

	OPPO
	Support the above proposal

	Samsung
	Support


 
Majority view is to agree on the following proposal.
Proposal 1: If interference measurement is performed on aperiodic NZP CSI-RS, UE is not expected to be configured with a different aperiodic triggering offset of the NZP CSI-RS for interference measurement from the associated NZP CSI-RS for channel measurement.

Number of resources in the NZP CSI-RS set for IM
It is discussed in several contributions that whether the NZP CSI-RS resource set for interference measurement should contain more than 1 CSI-RS resource. Companies’ views are summarized as follows. Some UE vendors have concern on the UE complexity when multiple CSI-RS resources are configured in the NZP CSI-RS set for IM.
Alt 1: An NZP CSI-RS resource set for interference measurement contains only one resource.
Alt 2: An NZP CSI-RS resource set for interference measurement can contain more than one resource.
Alt 2-1: An NZP CSI-RS resource set for interference measurement can contain more than one resource, where each resource can have only one port.

	Company
	Views

	Spreadtrum
	Alt 1

	Ericsson
	Alt 2, all resources in the set are used for interference measurement

	OPPO
	Alt 2

	LGE
	Alt 2-1 to simplify configuration and relevant UE behaviour and to support interference measurement from 3, 5, 6, 7 MU layers

	Huawei, HiSilicon
	Alt.2

	Qualcomm
	Need to clarify UE behaviour when the set contains more than 1 CSI-RS resource:
Alt 2a: only one resource is used for interference measurement.  The resource is associated with the selected NZP CSI-RS for channel measurement.
Alt 2b: All resources in the set are used for interference measurement.

	CATT
	Alt 1, where different Pc is configured per CSI-RS port

	Samsung
	Alt 2



Given majority view is Alt 2, we suggest to agree on the following simplest way within Alt 2.
Proposal 2: An NZP CSI-RS resource set for interference measurement can contain more than one resource.
· The entire resource set is used for interference measurement

Time domain behavior for NZP CSI-RS based IMR
It is proposed in [6] to limit that NZP CSI-RS based IMR is only used as aperiodic CSI-RS. Companies’ views are summarized as follows.
Alt 1: For NZP CSI-RS based interference measurement resources, only aperiodic resources are support.
Alt 2: For NZP CSI-RS based interference measurement resources, no need to restrict only aperiodic resources.

	Company
	Views

	Spreadtrum
	Alt 1

	ZTE
	Alt 1

	LGE
	Alt 1

	Huawei, HiSilicon
	Alt.2 and object Alt.1. Actually discussed many times already, it is not an essential issue, not necessary to have such restriction on only aperiodic resources. No change is needed based on the current spec.

	Qualcomm
	Alt 1

	CATT
	Alt 1

	Ericsson
	This was discussed last meeting and the conclusion was that the proposed restriction was not essential and that there was no consensus to introduce it.

	Samsung
	Alt 1



Given the majority view is Alt 1, we suggest to agree on the following.
Proposal 3: For NZP CSI-RS based interference measurement resources, only aperiodic resources are support.

Codebook configuration (RRC impact)
In the current 38.331, there is only one codebook configuration IE for all resources in a resource setting.  It is discussed in several contributions on whether to change the configuration to per-resource or per-resource set configuration. 
Alt 1: CodebookConfig is configured per NZP CSI-RS resource for channel measurement in the corresponding resource setting.
Alt 2: The resources in each CSI-RS resource set have a common CodebookConfig. 

	Company
	Views

	Huawei, HiSilicon
	Alt 1. Based on both Alt.1 and Alt.2, the current spec is not correct, which is only one codebook configuration per setting. In each setting, there are multiple CSI-RS resource sets and also multiple CSI-RS resources. One of the key motivation of introducing multiple CSI-RS resources is for some use case is with different beam direction similar as LTE Rel-13, the different direction corresponds to different codebook or codebook subset restriction. So, codebook configuration should be per CSI-RS resource.

	Samsung
	Alt 2

	ZTE
	Alt 1

	LGE
	Alt 2 

	Qualcomm
	Alt 2

	CATT
	Alt 1

	Ericsson
	Alt 2. There is discussion in CSI-RS session to limit the number of ports to be the same for all CSI-RS resources in a resource set, which makes independent configuration of CodebookConfig unnecessary. Regarding different CBSR for different resources, we see no need since inter-cell interference suppression can be achieved by the CSI-RS virtualization of each resource.


Given three companies supporting Alt 1 and four companies supporting Alt 2, and both Alts have RRC impact, we suggest to keep offline discussion on Alt 1 and Alt 2 and draw conclusion on this issue.
For further discussion: Down-select one from the following Alts.
· Alt 1: CodebookConfig is configured per NZP CSI-RS resource for channel measurement in the corresponding resource setting.
· Alt 2: The resources in each CSI-RS resource set have a common CodebookConfig.

Clarification on 3-ms MAC CE latency
The following proposal is proposed in [10] to clarify the 3-ms MAC CE latency. 
When the HARQ/ACK corresponding to the PDSCH carrying the MAC CE command is transmitted in the slot n, the command shall be applied no earlier than slot n + 3Nslotsubframe, + 1.

	Company
	Views

	Qualcomm
	Support the above proposal

	Spreadtrum
	Support the above proposal



Given that companies showed interest for this issue both support this proposal, we propose to agree on this.
Proposal 4: When the HARQ/ACK corresponding to the PDSCH carrying the MAC CE command is transmitted in the slot n, the command shall be applied no earlier than slot n + 3Nslotsubframe, + 1.

Timing issue when DL and UL numerologies are different
In current specification, when CSI is reported in slot n, reference resource is located in slot n-nCQI_ref. However, slot n is indexed based on UL numerology and slot n-nCQI_ref is indexed based on DL numerology. When DL and UL have different numerologies, the time gap between CSI report and reference resource can be quite large or small. The following alternative is proposed in [8].

Alt 1: When CSI is reported in slot n’, CSI reference resource is located in slot n-nCQI_ref, where 
· 
 if a single resource is configured for channel measurement
· 
 if multiple resources are configured for channel measurement
Alt 2: The value of nCQI_ref depends on the minimum SCS of DL and UL

	Company
	Views

	MediaTek
	Alt 1

	ZTE
	Our preference is Alt 2. On the other hand, we think it is a common issue in several topics, among which the most significant one is the A/N timing. We are fine to follow whatever approach that control/scheduling decides to make sure a unified approach is used for this common issue in different aspects.

	LGE
	Same view with ZTE

	Qualcomm
	Alt 2

	CATT
	Same view as ZTE

	Ericsson
	Alt 1, the relation between UL and DL slot index when UL and DL have different SCS is not correct in current spec and should be adressed

	OPPO
	Alt 1



Given it is the first time to discuss this issue in MIMO, we suggest to further discuss it in this meeting.
For further discussion: Further discuss the issue of reference resource location in the case of different SCSs for UL and DL. The following two Alts can be the starting points.
· 
Alt 1: When CSI is reported in slot n’, CSI reference resource is located in slot n-nCQI_ref, where 
· 
 if a single resource is configured for channel measurement
· 
 if multiple resources are configured for channel measurement
· Alt 2: The value of nCQI_ref depends on the minimum SCS of DL and UL

Clarification on the CRI definition
CRI is defined as the local resource index in the measured resource set. The current specification is not clear on which resource this index indicates in the resource set. The following TP is proposed in [2] to clarify it.
For TS 38.214
	5.2.1.4.2	Report Quantity Configurations
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', and multiple resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k () corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources, (k+1)-th entry of associated csi-IM-Resources, and/or (k+1)-th entry of associated csi-SSB-ResourceList..




	Company
	Views

	Huawei, HiSilicon 
	Support the above TP

	ZTE
	Support the above TP in principle except the SSB part. As SSBRI is currently an independent parameter from CRI in 212, it can be treated separately. To make the description crystal clear, suggest to revise the wording as follows.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', and multiple resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k () corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding nzp-CSI-RS-ResourceSet for channel measurement, and/or (k+1)-th entry of associated csi-IM-Resources in the corresponding csi-IM-ResourceSet.

	Spreadtrum
	Agree with ZTE. Meanwhile, it should be clarified that 
where CRI k () corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources for channel measurement,…

	Qualcomm
	Support ZTE’s revision.

	CATT
	Support the above TP

	Ericsson
	Support the above revised TP with the additional modification:
and/or (k+1)-th entry of associated csi-IM-Resources in the corresponding csi-IM-ResourceSet (if configured) 

Since it is not possible to only configured a set of CSI-IM resoruces

	Samsung
	Support Ericsson’s revision



After collecting the suggestions to refine the TP, the following one is proposed.
Proposal 5: TP for TS 38.214
	5.2.1.4.2	Report Quantity Configurations
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to ‘cri-RSRP’, 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', and multiple resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k () corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding nzp-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resources in the corresponding csi-IM-ResourceSet (if configured).




Clarification on aperiodic CSI/ZP CSI-RS triggering
It is indicated in [4] that the mapping between DCI codepoints and configured or activated triggering states is missing. The following TP is proposed.
For TS 38.214
	5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
		---unchanged texts are ommitted-----

-	For each aperiodic CSI-RS resource in a CSI-RS resource set associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Subclause 5.1.5, through higher layer signaling of qcl-info which contains a list of references to TCI-State’s for the aperiodic CSI-RS resources associated with the CSI triggering state. If a TCI- State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic or semi-persistent located in the same or different CC/DL BWP.
-	A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the CSI triggering state ID in the up to  [image: ] trigger states with codepoint ‘1’ mapped to the triggering state having the smallest triggering state ID. 




	Company
	Views

	Ericsson
	Support the above TP.

	ZTE
	Support the above TP.

	LGE
	Support the above TP

	Spreadtrum
	Support the above TP

	Qualcomm
	Support the above TP.

	CATT
	Support the above TP

	Huawei/HiSilicon
	Support the above TP

	OPPO
	Support the above TP

	Samsung
	Support the above TP



Given all companies indicated views support this proposal, we suggest to agree on it.
Proposal 6: TP for TS 38.214
	5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
		---unchanged texts are ommitted-----

-	For each aperiodic CSI-RS resource in a CSI-RS resource set associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Subclause 5.1.5, through higher layer signaling of qcl-info which contains a list of references to TCI-State’s for the aperiodic CSI-RS resources associated with the CSI triggering state. If a TCI- State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic or semi-persistent located in the same or different CC/DL BWP.
-	A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the CSI triggering state ID in the up to  [image: ] trigger states with codepoint ‘1’ mapped to the triggering state having the smallest triggering state ID. 




Similarly, the following TP is proposed to clarify the mapping between DCI codepoints and aperiodic ZP CSI-RS resource sets
For TS 38.214
	[bookmark: _Toc501048170][bookmark: _Hlk510706557]5.1.4.2	PDSCH resource mapping with RE level granularity
[bookmark: _Hlk510705984]---unchanged texts are ommitted-----

[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 triggering state none-zero codepoint of ZP CSI-RS trigger in DCI is to 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. The first state Codepoint ‘00’ is reserved for not triggering aperiodic ZP CSI-RS. 




	Company
	Views

	Ericsson
	Support the above TP.

	ZTE
	Support the above TP.

	LGE
	Support the above TP with minor editorial correction: codepoint’0’’00’

	Qualcomm
	Support the above TP.

	Samsung
	Support the above TP



The TP with LGE’s correction is proposed as follows.
Proposal 7: TP for TS 38.214
	5.1.4.2	PDSCH resource mapping with RE level granularity
---unchanged texts are ommitted-----

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 triggering state none-zero codepoint of ZP CSI-RS trigger in DCI is to 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. The first state Codepoint ‘00’ is reserved for not triggering aperiodic ZP CSI-RS. 




Clarification of number of SSB sets in a trigger state
It is agreed that for CSI acquisition and beam management, the number of CSI-RS resource sets in a trigger state for one report is one. It’s proposed in [8] to extend this principle to the number of SSB sets.
Only one SS/PBCH Block resource set can be configured for a report in an aperiodic CSI trigger state.

	Company
	Views

	MediaTek
	Support the above proposal

	LGE
	It seems there is no issue. SSB is only periodic so the AP reporting trigger state would describe reporting setting ID only.

	Ericsson
	Same view as LGE

	Samsung
	Same view as LGE



As indicated by several companies, it seems there is no need to discuss this issue in CSI measurement.

Causal or non-causal AP CSI based on P/SP CSI-RS 
In last meeting, the consensus is that for AP CSI based on P/SP CSI-RS, it can be causal or non-causal for Type B UE, but the aperiodic CSI based on P or activated SP CSI-RS always occupies a CPU. However, it is not clear for Type A UE, whether causal or non-causal CSI should be supported as CPU is only occupied from the DCI to the PUSCH. Companies’ views are summarized as follows.
Alt 1: For Type A UE, AP CSI is only derived based on the P/SP CSI-RS in the OFDM symbols after the triggering DCI.
Alt 2: For Type A UE, AP CSI can be derived using the P/SP CSI-RS in the OFDM symbols before the triggering DCI.

	Company
	Views

	Spreadtrum
	Alt 1

	CATT
	Alt 2

	ZTE
	Alt 2

	MediaTek
	Alt 1

	LGE
	Alt 2

	Huawei, HiSilicon
	Alt.2

	Qualcomm
	Alt 1

	Ericsson
	Alt 2

	Samsung
	Alt 1



For further discussion: 
· Alt 1: For Type A UE, AP CSI is only derived based on the P/SP CSI-RS in the OFDM symbols after the triggering DCI.
· Alt 2: For Type A UE, AP CSI can be derived using the P/SP CSI-RS in the OFDM symbols before the triggering DCI.

Clarification on configurations for CSI measurement
The following issues are discussed in [10] to avoid some configurations which increase UE complexity.

It is agreed in last meeting that the same CSI-RS resource ID cannot be configured in multiple CSI resource settings with different time-domain behaviors. It is proposed to extend this principle to SSB.
The same SSB resource ID cannot be configured in multiple CSI Resource settings with different time-domain behaviors.

	Company
	Views

	ZTE
	Support the following updated proposal: 
The SSB resource ID can only be configured in CSI Resource setting(s) with periodic time-domain behavior.

	LGE
	We are not sure whether the proposal itself is valid, since SSB is only periodic.

	Huawei, HiSilicon
	No need to be discussed, the time domain behaviour for SSB can only be periodic.   

	Qualcomm
	Agree with LG and Huawei.  The clarification is not needed.

	CATT
	Support 

	Ericsson
	Since SSB resource is periodic by nature, is this clarification needed?

	Samsung
	No need to be clarified


[bookmark: _Hlk514618361]
As most of the companies think the clarification is not needed, we suggest to skip the discussion for this issue.

For NZP CSI-RS for tracking and NZP CSI-RS configured with repetition,
Alt 1: When an NZP CSI-RS resource ID belongs to an NZP CSI-RS resource set with trs-Info configured, the NZP CSI-RS resource ID cannot belong to another NZP CSI-RS resource set with repetition configured.
Alt 2: When an NZP CSI-RS resource ID belongs to an NZP CSI-RS resource set with trs-Info configured, the NZP CSI-RS resource ID can belong to another NZP CSI-RS resource set with repetition configured.

	Company
	Views

	Qualcomm
	Alt 1

	LGE
	Alt 2 as in the current specification. No need to restrict reusing same CSI-RS resource in different purpose.

	Spreadtrum
	Alt 1

	Samsung
	Alt 2



For NZP CSI-RS for CSI acquisition and NZP CSI-RS configured with repetition,
Alt 1: When an NZP CSI-RS resource ID belongs to an NZP CSI-RS resource set which is configured for CSI acquisition, the NZP CSI-RS resource ID cannot belong to another NZP CSI-RS resource set with repetition configured.
Alt 2: When an NZP CSI-RS resource ID belongs to an NZP CSI-RS resource set which is configured for CSI acquisition, the NZP CSI-RS resource ID can belong to another NZP CSI-RS resource set with repetition configured.

	Company
	Views

	Qualcomm
	Alt 1

	LGE
	Alt 2 as in the current specification. No need to restrict reusing same CSI-RS resource in different purpose.

	Spreadtrum
	Alt 1

	CATT
	Alt 1

	Samsung
	Alt 2



For triggering states configured with multiple reports and TCI information,
Alt 1: When the same NZP CSI-RS resource is associated with more than one CSI report in the same A-CSI trigger state, the same TCI-StateId should be configured for the NZP CSI-RS resource in the A-CSI trigger state.
Alt 2: When the same NZP CSI-RS resource is associated with more than one CSI report in the same A-CSI trigger state, different TCI-StateIds can be configured for the NZP CSI-RS resource in the A-CSI trigger state.

	Company
	Views

	Qualcomm
	Alt 1

	LGE
	Alt 2 as in the current specification and based on relevant agreement on target Ap-CSI-RS with different reference QCL per trigger state.

	Spreadtrum
	Alt 1

	CATT
	Alt 1

	Samsung
	Alt 2



The following clarification which is currently missing in the specification is suggested in [11], which is necessary and straightforward based on so far related agreements.
If a NZP-CSI-RS-ResourceSet is configured with higher layer parameter repetition and is associated to a CSI-ReportConfig with reportQuantity set to 'none', the UE should only expect the higher layer parameter repetition set to ‘on’.

	Company
	Views

	LGE
	Support the above proposal.

	Samsung
	No need further clarification. The current specification on RX beam sweeping in the Section 5.1.6.1.2 in 214 seems enough in our understanding.



[bookmark: _GoBack]As the above four issues are more related to beam management and TRS, and there is not clear majority showed, we suggest to discuss these issues in BM or TRS agenda item.

SP RS behavior for BWP switch 
In last meeting, it is agreed that when BWP switch happens, SP CSI on PUCCH is suspended until BWP is switched back. In [3], it is proposed to extend the principle to reference signals.
· When DL BWP is switched, the following resources defined in the BWP in activated state stays in its activated state and is suspended until the DL BWP is switched back.
· Semi-persistent CSI-RS/CSI-IM resource
· semi-persistent ZP CSI-RS resource set
· When UL BWP is switched, the following resources defined in the BWP in activated state stays in its activated state and is suspended until the DL BWP is switched back.
· Semi-persistent SRS

	Company
	Views

	vivo
	Support the above proposal.

	ZTE
	Support the above proposal.

	Spreadtrum
	Support the above proposal with the following updates:
· When UL BWP is switched, the following resources defined in the BWP in activated state stays in its activated state and is suspended until the DLUL BWP is switched back.

	CATT
	Support 

	Ericsson
	Support to above proposal

	Huawei/HiSilicon
	Support the Spreadtrum’s view.

	Samsung
	Support



The majority view is to support the following proposal.
Proposal 8: 
· When DL BWP is switched, the following resources defined in the BWP in activated state stays in its activated state and is suspended until the DL BWP is switched back.
· Semi-persistent CSI-RS/CSI-IM resource
· semi-persistent ZP CSI-RS resource set
· When UL BWP is switched, the following resources defined in the BWP in activated state stays in its activated state and is suspended until the UL BWP is switched back.
· Semi-persistent SRS

Number of ports when multiple resources are configured for CRI feedback with CQI
It is proposed in [7] that if multiple resources are configured for CRI feedback with CQI, the number of ports for each resource is limited to no more than 8. Companies’ views are summarized as follows.
Alt 1: When a UE is configured with more than one CSI-RS resource for CRI reporting with CQI, the number of antenna ports for each CSI-RS resource should be no more than 8.
Alt 2: When a UE is configured with more than one CSI-RS resource for CRI reporting with CQI, the number of antenna ports for each CSI-RS resource can be configured based on UE capability.

	Company
	Views

	Samsung
	Alt 1

	ZTE
	Alt 2.
It is already agreed that the combination of number of CM/IM resources and number of ports for each resource is reported as UE capability. Network can just configure the number of ports for each CSI-RS resource based on the reported UE capability. Specification does not need to define an extra upper bound like 8 ports.

	LGE
	Need to check the progress of CSI reporting in that the max. number of ports could be limited up to 16 in case of 2 CSI-RS resources and up to 8 in case of 3~8 CSI-RS resources

	Qualcomm
	Alt 2

	CATT
	Alt-2 is supported. 
Moreover, it has been agreed on CSI  processing capability that 
· For Ks=2, at most 16 CSI-RS ports per CSI-RS resource can be configured
· For 8>=Ks>2, at most 8 CSI-RS ports per CSI-RS resource can be configured
Then Alt-1 value is not aligned with the agreement.

	Ericsson
	As indicated by CATT, there is already agreement on limitation on the number of ports per resource in CSI processing capability discussion. 

	Huawei/HiSilicon
	Need to align with the agreement in the CSI processing capability.



As indicated by several companies, we suggest to skip the discussion on this issue as clear agreements have been made.

Sub-band measurement assumption for NZP CSI-RS
It is proposed in [2] to restrict UE measurement in one sub-band by assuming NZP CSI-RS precoding is only applied for one sub-band when performing channel or interference measurement on the NZP CSI-RS.
The issue is that different MU-pairing corresponds to different interference from different UE in the MU pairing with NZP CSI-RS based interference measurement. To emulate the MU interference in different subband, the precoding on NZP CSI-RS will be different in different subbands. If with wideband interference measurement is assumed on UE side, there will be mismatched. So, UE should assume interference measurement is per subband or introduce a measurement restriction on the interference measurement to address this issue. 
Alt.1: UE shall restrict its measurement within each subband of the CSI reporting band for the NZP CSI-RS resources for channel measurement and the NZP CSI-RS resources for interference measurement.
Alt.2: UE may assume, for all PRBs within a subband of the CSI reporting band, a single precoding matrix is applied to form the ports for the NZP CSI-RS resources for channel measurement, and a single precoding matrix is applied to form the ports for the NZP CSI-RS resources for interference measurement.
Alt 3: No need to restrict UE assumption for sub-band precoding of NZP CSI-RS in specification.
Alt 4: Introduce a PRG size for CSI-RS as part of the configuration of the CSI-RS resource 

	Company
	Views

	Huawei, HiSilicon
	Alt 1, can accept Alt.2. The issue for mismatch of interference measurement on MU pairing should be addressed. Otherwise the interference on different subband will be very different. How to address this issue with Alt.3?  

	ZTE
	Alt 3. Even in LTE, interference can be frequency-selective. But we never define UE assumption on how to form/measure these CSI-RS ports in frequency domain in LTE. So Alt 3 is fine for us.

	LGE
	Alt 3.

	Spreadtrum
	Alt 3. It looks like Alt 1 and Alt 2 are assuming UE should perform per-subband channel estimation on NZP IMR, which increases UE’s complexity.

	Qualcomm
	Alt 3.

	CATT
	Alt 2

	Ericsson
	Alt 4. This issue is not only present for NZP-based IM but also if frequency-selective precoding is applied on CSI-RS for channel measurement. Both issues can be solved if a PRG size is introduced for CSI-RS

	Samsung
	Alt 3. Agree as ZTE



Majority view is to support Alt 3. Further it’s late to introduce frequency domain measurement restriction for CSI-RS/CSI-IM at current stage. Hence we propose to conclude on Alt 3, which has no specification impact.

SP CSI on PUSCH in DRX mode
It has been agreed that no PUCCH transmission is performed except SR when UE is not in Active Time. The following proposal is proposed in [3] to extend the principle to SP CSI based on PUSCH.
In DRX mode operation, PUSCH-based SP-CSI is not reported when UE is not in Active Time.

	Company
	Views

	vivo
	Support the above proposal.

	Qualcomm
	Support the above proposal.

	CATT
	Support

	Ericsson
	Support the above proposal

	Huawei/HiSilicon
	Support the above proposal

	Samsung
	Support



Based on majority view, we have the following proposal.
Proposal 9: In DRX mode operation, PUSCH-based SP-CSI is not reported when UE is not in Active Time.

Clarification on accumulation for NZP CSI-RS based IM
The following TP is proposed in [4] to clarify the UE accumulation behavior in NZP CSI-RS based IM.
For TS 38.214
	[bookmark: _Toc501048184]5.2.1.4.1	Resource Setting configuration
---unchanged texts are ommitted-----

For CSI measurement(s), a UE assumes: 
-	each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer.
A UE shall perform accumulation of interference estimated on the following 
-	all interference transmission layers on NZP CSI-RS ports for interference measurement, taking into account the associated EPRE ratios configured in 5.2.2.3.1; 
-	other interference signal on REs of NZP CSI -RS resource for interference measurement, CSI-IM resource for interference measurement. 




	Company
	Views

	Ericsson
	Support the above TP.

	ZTE
	The above TP is not needed as the current specification is clear enough.

	LGE
	Similar view with ZTE.

	Huawei, HiSilicon
	Agree with ZTE. The above TP is not needed.

	Spreadtrum
	Although it is not desired from our perspective, the interference should be accumulated across all NZP IMR resources, if more than one NZP IMR resources are supported in the resource set, which needs clarification.

	Qualcomm
	The above TP is not needed.

	CATT
	The above TP is not needed.

	Samsung
	The above TP is not needed



The majority view is that this TP is not needed.

RI restriction for Non-PMI feedback
For the Non-PMI reporting, the port index is not correctly captured in TS38.331. For example, for rank2, the size should be 2 (i.e., SEQUENCE(SIZE(2))) ports/layers rather than 1 or 2 (i.e., SEQUENCE(SIZE(1..2))) ports/layers, and for rank3, the size should be 3 rather than 1 or 2 or 3, etc. 
Then, RI restriction was agreed in NR, but for non-PMI part, it is not captured. There is no need for all the ranks to be always configured. Therefore, the entries should be revised as “OPTIONAL”.
For TS 38.331
	------------ Start of proposed for 38.331 ----------
PortIndexFor8Ranks ::=	CHOICE {
	portIndex8				SEQUENCE{
		rank1-8					PortIndex8,                           OPTIONAL
		rank2-8					SEQUENCE(SIZE(1..2)) OF PortIndex8,   OPTIONAL
		rank3-8					SEQUENCE(SIZE(1..3)) OF PortIndex8,   OPTIONAL
		rank4-8					SEQUENCE(SIZE(1..4)) OF PortIndex8,   OPTIONAL
		rank5-8					SEQUENCE(SIZE(1..5)) OF PortIndex8,   OPTIONAL
		rank6-8					SEQUENCE(SIZE(1..6)) OF PortIndex8,   OPTIONAL
		rank7-8					SEQUENCE(SIZE(1..7)) OF PortIndex8,   OPTIONAL
		rank8-8					SEQUENCE(SIZE(1..8)) OF PortIndex8    OPTIONAL
-- At least one of entries needs to be configured if portIndex8 is selected
    }
portIndex4				SEQUENCE{
		rank1-4					PortIndex4,                            OPTIONAL
		rank2-4					SEQUENCE(SIZE(1..2)) OF PortIndex4,    OPTIONAL
		rank3-4					SEQUENCE(SIZE(1..3)) OF PortIndex4,    OPTIONAL
		rank4-4					SEQUENCE(SIZE(1..4)) OF PortIndex4     OPTIONAL
-- At least one of entries needs to be configured if portIndex4 is selected
	},
	portIndex2				SEQUENCE{
		rank1-2					PortIndex2,                            OPTIONAL
		rank2-2					SEQUENCE(SIZE(1..2)) OF PortIndex2     OPTIONAL
-- At least one of entries needs to be configured if portIndex2 is selected
	},
    portIndex1				NULL
},
-------------- End of proposed TP5--------



	Company
	Views

	Huawei, HiSilicon
	Support the above proposal.

	ZTE
	Support the correction on sequence size of port indication for each rank. But if we want to introduce RI restriction on non-PMI feedback, we need some further clarification in the description such as ‘Configured entries are conditioned on ri-Restriction’. 

	Qualcomm
	Agree the sequence size needs to be fixed.  But how to fix it should be discussed in RAN2. 

	Ericsson
	Support the above proposal.

	OPPO
	Support the above proposal.



It seems most of the companies are okay with the correction. The following proposal is given.
Proposal 10: TP for TS 38.331
	------------ Start of proposed for 38.331 ----------
PortIndexFor8Ranks ::=	CHOICE {
	portIndex8				SEQUENCE{
		rank1-8					PortIndex8,                           OPTIONAL
		rank2-8					SEQUENCE(SIZE(1..2)) OF PortIndex8,   OPTIONAL
		rank3-8					SEQUENCE(SIZE(1..3)) OF PortIndex8,   OPTIONAL
		rank4-8					SEQUENCE(SIZE(1..4)) OF PortIndex8,   OPTIONAL
		rank5-8					SEQUENCE(SIZE(1..5)) OF PortIndex8,   OPTIONAL
		rank6-8					SEQUENCE(SIZE(1..6)) OF PortIndex8,   OPTIONAL
		rank7-8					SEQUENCE(SIZE(1..7)) OF PortIndex8,   OPTIONAL
		rank8-8					SEQUENCE(SIZE(1..8)) OF PortIndex8    OPTIONAL
-- At least one of entries conditioned on ri-Restriction needs to be configured if portIndex8 is selected
    }
portIndex4				SEQUENCE{
		rank1-4					PortIndex4,                            OPTIONAL
		rank2-4					SEQUENCE(SIZE(1..2)) OF PortIndex4,    OPTIONAL
		rank3-4					SEQUENCE(SIZE(1..3)) OF PortIndex4,    OPTIONAL
		rank4-4					SEQUENCE(SIZE(1..4)) OF PortIndex4     OPTIONAL
-- At least one of entries conditioned on ri-Restriction needs to be configured if portIndex4 is selected
	},
	portIndex2				SEQUENCE{
		rank1-2					PortIndex2,                            OPTIONAL
		rank2-2					SEQUENCE(SIZE(1..2)) OF PortIndex2     OPTIONAL
-- At least one of entries conditioned on ri-Restriction needs to be configured if portIndex2 is selected
	},
    portIndex1				NULL
},
-------------- End of proposed TP5--------
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