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1. Introduction

For this round, we will mainly check CR cover page or possible errors before official approval. 

2. Maintenance issues

R1-2205933	Draft CR on CPU occupied for MTRP CSI in TS38.214	ZTE
R1-2206257	Draft CR for CSI-RS port restriction for mTRP CSI	OPPO
R1-2207528	Correction on slot offsets of CSI-RS resource pairs for MTRP	Huawei, HiSilicon
R1-2207568	Draft CR 38.214 Rel-17 MTRP-CSI_number of CPUs	Nokia
R1-2207612	Draft CR on channel measurement with two Resource Groups	Ericsson
R1-2207656	Correction of CSI assumptions over multiplexing NCJT CSI reports in PUCCH	Huawei, HiSilicon

· Issue #1: 38.214 CPU Occupancy for Multi-TRP CSI (R1-2205933 ZTE, R1-2207568 Nokia, R1-2207612 Ericsson)


	Company
	Company inputs (if any)

	Mod
	Please find above draft CR by merging some text from proponents and also use agreed text. 

I have added Nokia, ZTE, and Ericsson as supporting companies. If you wish to co-source the CR, please let me know. 

Please check whether there is any error or improvement needed. Thank you very much!


	Nokia/NSB
	We think the following wording is clearer, because CPUs are occupied by CSI calculation rather than CSI-RS resources, so the current wording may be interpreted as CPUs are occupied by an active CMR pair outside a CSI calculation period.


If a CSI-ReportConfig is configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, , where  is the number of CPUs occupied by a pair of CMRs subject toindicated by  [UE capability] and  is defined in clause 5.2.1.4.2.


	Mod
	After offline discussion with Nokia, Nokia is fine with proposed text update without further modification. Thank you very much for your understanding. 

Given that there is no further comment, attached CR draft is submitted as final CR. 



· Issue #2: 38.214 CSI-RS port restriction for MTRP (R1-2206257, Oppo)


	Company
	Company inputs (if any)

	Mod
	Please find above draft CR by taking into the latest UE capability agreement and also use agreed text. 

I have added Oppo as supporting companies. If you wish to co-source the CR, please let me know. 

Please check whether there is any error or improvement needed. Thank you very much!

	Nokia/NSB
	One editorial correction: “each” instead of “the”
One editorial suggestion: repeating “CSI-RS resource set” is not needed

each resource can contain, subject to UE capability, at most 32 CSI-RS ports. For two Resource Groups with   resources (i=1,2), if  , each resource shall contain at most 32 CSI-RS ports; if  , each resource shall contain at most 16 CSI-RS ports; if  , each resource shall contain at most 8 CSI-RS ports.


	Mod
	After offline discussion with Nokia, Nokia is fine with proposed text update without further modification. Thank you very much for your understanding. 

Given that there is no further comment, attached CR draft is submitted as final CR. 



· Issue #3: 38.214 Correction on slot offsets of CSI-RS resource pairs (R1-2207528, Huawei)


	Company
	Company inputs (if any)

	Mod
	Please find above draft CR which is the same with 7528. If you wish to co-source the CR, please let me know. 

Please check whether there is any error or improvement needed. Thank you very much!

	Nokia/NSB
	This is editorial (brackets would be removed as no capability was introduced for the value 2)

	Mod
	After offline discussion with Nokia, Nokia is fine with proposed text update without further modification. Thank you very much for your understanding. 

Given that there is no further comment, attached CR draft is submitted as final CR. 



· Issue #4: 38.213 Correction of CSI assumptions over multiplexing NCJT CSI reports (R1-2207656, Huawei)


	Company
	Company inputs (if any)

	Mod
	Please find above draft CR which is the same with 7656. If you wish to co-source the CR, please let me know. 

Please check whether there is any error or improvement needed. Thank you very much!

	Nokia/NSB
	We think the wording can be simplified as follows to cover both reporting modes

If a UE would multiplex CSI reports that include Part 2 CSI reports in a PUCCH resource, the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each of the CSI reports indicates rank 1, or rank combination of {1, 1} if the higher layer parameter csi-ReportMode of CSI reports is set to ‘Mode 1’ or 'Mode2'. 


	Mod
	After offline discussion with Nokia, Nokia is fine with proposed text update without further modification. Thank you very much for your understanding. 

Given that there is no further comment, attached CR draft is submitted as final CR. 
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		In R15/16, the maximum number of CSI-RS ports contained by each resource per CSI-RS resource set is 16 when Ks=2 and is 8 when 2<Ks≤8. 



[bookmark: _GoBack]For multi-TRP CSI feedback configured for given CSI-RS resource set, the UE complexity to process individual single-TRP resource, e.g. for Mode 2 which will determine multi-TRP or single-TRP CSI to be reported by UE itself, should not be increased beyond R15/16 restrictions. 



		

		



		Summary of change:

		Reuse Rel-15/16 CSI-RS port restrictions for each CMR group of CSI-RS resource set, depending on value of max{K1, K2}



		

		



		Consequences if not approved:

		Additional UE complexity is needed if the restriction on CSI-RS port number in Rel-15/16 is not applied to CMR groups for Rel-17 CSI. UE may under-report the supported max number of ports per CSI-RS resource for NC-JT.
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[bookmark: _Hlk100324161]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', 'cri-RI-LI-PMI-CQI', 'cri-SINR', or 'cri-SINR-Capability[Set]Index ', and resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet (if configured for CSI-ReportConfig with reportQuantity set to 'cri-SINR' or 'cri-SINR-Capability[Set]Index ') for interference measurement. If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports. 

If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, two Resource Groups with  resources in Group 1,  resources in Group 2, , and  Resource Pairs:

-	each resource can contain, subject to UE capability, at most 32 CSI-RS ports. For two Resource Groups with   resources (i=1,2), if  , the resource in NZP-CSI-RS-ResourceSet shall contain at most 32 CSI-RS ports; if  , each resource in NZP-CSI-RS-ResourceSet shall contain at most 16 CSI-RS ports; if  , each resource in NZP-CSI-RS-ResourceSet shall contain at most 8 CSI-RS ports.

-	each of the  Resource Pairs is associated to a CRI value.

-	The CSI-ReportConfig may be configured with higher layer parameter sharedCMR.  and  are the numbers of resources associated to a CRI value, other than the N CRIs defined above, in Group 1 and Group 2, respectively, with , such that the total number of CRI values configured for the CSI-ReportConfig is .
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		Reason for change:

		The brackets for configuring slot offsets of the two resources in a CSI resource pair for Multi-TRP CSI measurement shall be removed in order to capture following agreement and avoid ambiguous understanding of CSI-RS resource configuration at time domain:



For CSI measurement associated with a CSI-ReportingConfig for NCJT, support two CMRs within the same CMR pair configured for NCJT measurement hypothesis to be restricted within X continuous slot(s) without DL/UL switch between two CMRs

· X=1, 2

· whereas X=1 implying the same slot and X=2 implying two adjacent slots

· FFS other restrictions for FR2

· FFS whether UE capability is needed for X=2



		

		



		Summary of change:

		Remove the bracket for slot offsets of two CSI-RS resources within a CSI-RS resource pair.



		 

		



		Consequences if not approved:

		It is ambiguous what kind of time domain configuration are allowed for CSI-RS resources of a resource pair for Multi-TRP CSI measurement.  
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5.2.2.3	Reference signal (CSI-RS) 

[bookmark: _Toc11352129][bookmark: _Toc27299917][bookmark: _Toc29673188][bookmark: _Toc36645552][bookmark: _Toc45810597][bookmark: _Toc20318019][bookmark: _Toc29674322][bookmark: _Toc100147402][bookmark: _Toc29673329]5.2.2.3.1	NZP CSI-RS

< Unchanged parts are omitted >

All CSI-RS resources within one set are configured with same density and same nrofPorts, except for the NZP CSI-RS resources used for interference measurement.

The UE expects that all the CSI-RS resources of a resource set are configured with the same starting RB and number of RBs and the same cdm-type.

For a CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, the slot offsets of the two resources in a Resource Pair are configured within    slots, without DL/UL switching in between the two resources, where  implies that the two resources are configured in the same slot, and  implies that the two resources are configured within two adjacent slots. 

< Unchanged parts are omitted >
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		Reason for change:

		For Rel-17 NCJT CSI reporting, the UE will report a joint RI index corresponding to one of four RI combinations. The assumption that each CSI report indicates rank 1 in 38.213 for CSI report multiplexing is ambiguous when determining PUCCH payload for Part 2 CSI since the joint RI index (or RI combination) can be interpreted differently, for example considering rank combination {1,2} as rank 1. 

Moreover, for NCJT “Mode 2”, the payload of part 2 CSI is varied depending on the preference of transmission hypothesis reported by the UE, i.e. single TRP CSI or NCJT CSI determined by the value of CRI. It gives rise to further ambiguity of determining hypothetical PUCCH resource assignment or a number of part 2 CSI reports if multiplexing NCJT Mode 2 CSI reports.



		

		



		Summary of change:

		It is clarified that for multiplexing CSI reports involving NCJT CSI measurement hypothesis, the UE shall assume rank combination of {1,1}. Also for “Mode 2” selecting the CSI among NCJT and single-TRP preferred by the UE, the UE shall assume NCJT measurement hypothesis used for determining PUCCH resource or the number of CSI reports.



		

		



		Consequences if not approved:

		It is ambiguous how the UE will determine PUCCH resource or the number of CSI reports if multiplexing NCJT CSI reports, without specific assumption of rank combination or transmission hypothesis.
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[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc29894852][bookmark: _Toc29899151][bookmark: _Toc29899569][bookmark: _Toc29917306][bookmark: _Toc36498180][bookmark: _Toc45699206][bookmark: _Toc106629448]9.2.5	UE procedure for reporting multiple UCI types

This clause is applicable to the case that a UE has resources for PUCCH transmissions or for PUCCH and PUSCH transmissions that overlap in time and each PUCCH transmission is over a single slot without repetitions. Any case that a PUCCH transmission is with repetitions over multiple slots is described in clause 9.2.6. If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports

-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]

-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 

-	if the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting

-	if the UE is provided multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in clause 9.2.5.2. 

A UE multiplexes DL HARQ-ACK information, with or without SR, and CSI report(s) in a same PUCCH if the UE is provided simultaneousHARQ-ACK-CSI; otherwise, the UE drops the CSI report(s) and includes only DL HARQ-ACK information, with or without SR, in the PUCCH. If the UE would transmit multiple PUCCHs in a slot that include DL HARQ-ACK information and CSI report(s), the UE expects to be provided a same configuration for simultaneousHARQ-ACK-CSI each of PUCCH formats 2, 3, and 4. 

If a UE would multiplex CSI reports that include Part 2 CSI reports in a PUCCH resource, the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each of the CSI reports indicates rank 1, or rank combination of {1, 1} if applicable. If the higher layer parameter csi-ReportMode of CSI reports is set to 'Mode2', the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each CRI in the CSI report is associated with a resource pair. 

If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in clauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types if the following conditions are met. If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol  of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions

< Unchanged parts are omitted >
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		Reason for change:

		In RAN1#109-e UE capability discussion, it was agreed to introduce a new basic feature for MTRP CSI, FG23-7-1c, which indicates the number of CPUs occupied by an NCJT CSI calculation which can be 2, 3 or 4. In the current specification text of Clause 5.2.1.6 in 38.214, the number of CPUs per NCJT CSI is fixed to 2. Moreover, whole paragraph is within brackets which gives rise to ambiguity of supported values.  



Therefore current specification is not aligned with RAN1 agreement made in RAN1 #109-e.



		

		



		Summary of change:

		· 

Define the number of CPUs occupied by an MTRP CSI report as “” 

· Clarify that the value of parameter X subject to UE capability report.

· Remove the brackets from that paragraph.
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		The specification is inconsistent with the newly introduced UE capability FG23-7-1c which can support multiple candidate values of X, rather than a fixed value.
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[bookmark: _Toc11352119][bookmark: _Toc20318009][bookmark: _Toc27299907][bookmark: _Toc29673176][bookmark: _Toc29673317][bookmark: _Toc29674310][bookmark: _Toc36645540][bookmark: _Toc45810585][bookmark: _Toc106695629]5.2.1.6	CSI processing criteria

The UE indicates the number of supported simultaneous CSI calculations  with parameter simultaneousCSI-ReportsPerCC in a component carrier, and simultaneousCSI-ReportsAllCC across all component carriers. If a UE supports  simultaneous CSI calculations it is said to have  CSI processing units for processing CSI reports. If L CPUs are occupied for calculation of CSI reports in a given OFDM symbol, the UE has  unoccupied CPUs. If N CSI reports start occupying their respective CPUs on the same OFDM symbol on which  CPUs are unoccupied, where each CSI report  corresponds to , the UE is not required to update the  requested CSI reports with lowest priority (according to Clause 5.2.5), where is the largest value such that  holds. 

[bookmark: _Hlk513114242]A UE is not expected to be configured with an aperiodic CSI trigger state containing more than  Reporting Settings. Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:

-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info configured

-	 for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-SINR', 'ssb-Index-SINR', 'cri-RSRP-Capability[Set]Index', 'ssb-Index-RSRP-Capability[Set]Index', 'cri-SINR-Capability[Set]Index', 'ssb-Index-SINR-Capability[Set]Index ' or 'none' (and CSI-RS-ResourceSet with higher layer parameter trs-Info not configured)

-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', or 'cri-RI-LI-PMI-CQI', 

-	if max{ µPDCCH, µCSI-RS, µUL} ≤ 3, and if a CSI report is aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied, where the CSI corresponds to a single CSI with wideband frequency-granularity and to at most 4 CSI-RS ports in a single resource without CRI report and where codebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', ,

[bookmark: _GoBack]-	[If a CSI-ReportConfig is configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, , where  is the number of CPUs occupied by a pair of CMRs subject to  [UE capability] and  is defined in clause 5.2.1.4.2.]

-	otherwise, , where is the number of CSI-RS resources in the CSI-RS resource set for channel measurement.

< Unchanged parts are omitted >

[bookmark: _Toc106629453]
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