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[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk500883235]Introduction
This feature lead summary treats the following draft CRs related to CSI acquisition maintenance:
R1-1901663	Draft TS 38.214 CR on NZP CSI-RS configured with repetition	vivo
R1-1901664	Draft TS 38.214 CR on CPU occupancy for P/SP NZP-CSI-RS configured with repetition	vivo
R1-1901972	Corrections on CSI acquisition to TS38.214	CATT
R1-1901973	Corrections on CSI reporting to TS38.212	CATT
R1-1902118	Correction and clarification to CSI computation time	Ericsson
R1-1902119	Corrections to CSI reference resource	Ericsson
R1-1902972	Clarification of Pc ratio used for CQI calculation	Qualcomm Incorporated
P/SP NZP CSI-RS with repetition=on
R1-1901663	Draft TS 38.214 CR on NZP CSI-RS configured with repetition	vivo
R1-1901664	Draft TS 38.214 CR on CPU occupancy for P/SP NZP-CSI-RS configured with repetition	vivo
Two CRs from vivo proposes that to support periodic and semi-persistent P3 beam sweep without any associated CSI report on PUCCH, a periodic/semi-persistent NZP-CSI-RS-ResourceSet can be configured without any linkage to a CSI Report Setting when repetition=on is configured for the CSI-RS resource set. The CSI processing unit occupancy rules are also updated correspondingly for this configuration.

Draft CR1 (R1-1901663):


5.2.2.3.1		NZP CSI-RS
< Unchanged parts are omitted >
-	repetition in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and defines whether UE can assume the CSI-RS resources within the NZP CSI-RS Resource Set NZP-CSI-RS-ResourceSet are transmitted with the same downlink spatial domain transmission filter or not as described in Subclause 5.1.6.1.2. and can be configured only when the higher layer parameter reportQuantity associated with all the reporting settings linked with the CSI-RS resource set is set to 'cri-RSRP' or 'none', or no reporting settings are linked with the CSI-RS resource set.
< Unchanged parts are omitted >


Draft CR2 (R1-1901664):

[bookmark: _Toc534727961]5.2.1.6	CSI processing criteria
< Unchanged parts are omitted >
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 is not configured, the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each transmission occasion of periodic or semi-persistent CSI-RS/SSB resource for channel measurement for L1-RSRP computation, until  symbols after the last symbol of the latest one of the CSI-RS/SSB resource for channel measurement for L1-RSRP computation in each transmission occasion.
-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol between  symbols after the first symbol after the PDCCH triggering the CSI report and  symbols after the last symbol of the latest one of each CSI-RS/SSB resource for channel measurement for L1-RSRP computation.
When a UE is configured with a periodic or semi-persistent NZP-CSI-RS-ResourceSet with repetition set to 'on' and the NZP-CSI-RS-ResourceSet is not linked with any CSI reporting settings, the CPU(s) are occupied for a number of OFDM symbols as follows:
-	CPU(s) is occupied from the first symbol of the earliest one of each transmission occasion of periodic or semi-persistent CSI-RS/SSB resource for channel measurement for L1-RSRP computation, until  symbols after the last symbol of the latest one of the CSI-RS/SSB resource for channel measurement for L1-RSRP computation in each transmission occasion.
where  are defined in the table 5.4-2.
< Unchanged parts are omitted >




	Company
	Views

	Vivo
	Support both CRs

	Ericsson
	Support both CRs

	Qualcomm
	Not support. The current spec has already supported SP P3 on PUSCH, the motivation of periodic P3 is unclear to us. 

	HW
	Not support
Both CRs are new feature with further optimization. Without them, current Rel-15 spec still work. 

	LGE
	Not support both CRs, since both CRs are new feature.

	Intel
	Not support. Introduction of new UE behaviour is not desirable at this stage.

	ZTE
	Not support. We think CPU behaviour of P3 can be same as TRS. That is we don’t specify CPU behaviour for P3, then UE just needs to simply reserve resource for P3.

	Nokia/NSB
		CR1: Not support. It remains unclear why reportQuantity set to 'none' is not sufficient to cover also semi-persistent and aperiodic resources as well as report configs. 
CR2: Not support. No need for further optimization and UE behaviors.
Note:  The change in Table 5.4-2 corrects a typo and we can support that.





 

CSI report triggered for inactive BWP
R1-1901972	Corrections on CSI acquisition to TS38.214	CATT
The current formulation in 38.214 states that a UE is not expected to be triggered with a CSI report for a non active BWP, however according to previous RAN1 conclusion the triggered CSI report is in that case dropped and not reported by the UE.
Draft CR3 Proposal 2 (R1-1901972):

[bookmark: _Toc525748083]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
[bookmark: _Hlk500778920]For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', ‘periodic', or ‘semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI report associated with a CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. A UE is not expected to be configured with different TCI-StateId’s for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in 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.



	Company
	Views

	CATT
	Support

	Ericsson
	Support

	Qualcomm
	Not support. The current spec is clear and not broken.

	HW
	Not support. Current spec is enough. 

	LGE
	Not support. Current spec is clear. 

	ZTE
	Not support. Current spec is clear.

	Nokia/NSB
	Not support. Current spec is clear.





Clarification CRs
The following 4 CRs aim to clarify already agreed behaviour or make minor corrections and can therefore be considered to be merged into one editorial/clarification CR per TS, if supported.
R1-1901972	Corrections on CSI acquisition to TS38.214	CATT
R1-1901973	Corrections on CSI reporting to TS38.212	CATT
R1-1902118	Correction and clarification to CSI computation time	Ericsson
R1-1902119	Corrections to CSI reference resource	Ericsson

The first proposal clarifies that the pair-wise associated NZP CSI-RS and CSI-IM resources are located in a respective associated resource sets within the Resource Settings.
Draft CR3 Proposal 1 (R1-1901972):

[bookmark: _Toc525748079]5.2.1.4.1		Resource Setting configuration
< Unchanged parts are omitted >
[bookmark: _Hlk523750285]A UE is not expected to be configured with more than one CSI-RS resource in resource set for channel measurement for a CSI-ReportConfig with the higher layer parameter codebookType set to 'typeII' or to 'typeII-PortSelection'. A UE is not expected to be configured with more than 64 NZP CSI-RS resources in resource setting for channel measurement for a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'none', 'cri-RI-CQI', 'cri-RSRP' or 'ssb-Index-RSRP'. If interference measurement is performed only on CSI-IM, each CSI-RS resource in the associated resource set within the resource setting for channel measurement is resource-wise associated with a CSI-IM resource in the associated resource set within the resource setting for interference measurement by the ordering of the CSI-RS resource and CSI-IM resource in the corresponding resource sets. The number of CSI-RS resources for channel measurement in one resource set equals to the number of CSI-IM resources in one resource set.
< Unchanged parts are omitted >























The second proposal provides description of the ordering of subbands for differential CQI reports in CSI Part 1. This description is already given for the ordering of subband CSI content in CSI Part 2.

Draft CR4 (R1-1901973):

[bookmark: _Toc533709943]6.3.1.1.2			CSI only
< Unchanged parts are omitted >
Table 6.3.1.1.2-9: Mapping order of CSI fields of one CSI report, CSI part 1, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI
CSI report number
CSI fields
CSI report #n
CSI part 1
CRI as in Tables 6.3.1.1.2-3/4, if reported

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

Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4/5, if reported

Subband differential CQI for the first TB with increasing order of subband number as in Tables 6.3.1.1.2-3/4/5, if reported



Indicator of the number of non-zero wideband amplitude coefficients  for layer  as in Table 6.3.1.1.2-5, if reported
Note:	Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
< Unchanged parts are omitted >
Table 6.3.2.1.2-3: Mapping order of CSI fields of one CSI report, CSI part 1
CSI report number
CSI fields
CSI report #n
CSI part 1
CRI or SSBRI as in Tables 6.3.1.1.2-3/4/6, if reported

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

Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4/5, if reported

Subband differential CQI for the first TB with increasing order of subband number as in Tables 6.3.1.1.2-3/4/5, if reported



Indicator of the number of non-zero wideband amplitude coefficients  for layer  as in Table 6.3.1.1.2-5, if reported

RSRP as in Table 6.3.1.1.2-6, if reported

Differential RSRP as in Table 6.3.1.1.2-6, if reported
Note:	Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
< Unchanged parts are omitted >





The third proposal clarifies some inconsistencies in the CSI computation time definition, such that Z’ criterion is only applicable if aperiodic CSI-RS/IM is used and also that Z’ref is CSI report specific. 

Draft CR5 (R1-1902118):
5.4	UE CSI computation time
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH according to Subclause 5.2.1.6, the UE shall provide a valid CSI report(s) for the n-th triggered report, 
-	if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts no earlier than at symbol Zref , and 
-	if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts no earlier than at symbol Z'ref,(n), if aperiodic CSI-RS/CSI-IM is used for channel and/or interference measurement 


where Zref is defined as the next uplink symbol with its CP starting  after the end of the last symbol of the PDCCH triggering the N CSI report(s), and where Z'ref,(n), is defined as the next uplink symbol with its CP starting after the end of the last symbol in time of the latest of: aperiodic CSI-RS resource for channel measurements, aperiodic CSI-IM used for interference measurements, and aperiodic NZP CSI-RS for interference measurement, when aperiodic CSI-RS is used for channel measurement for the n-th triggered CSI report n. Z, Z’ and µ are defined below.
If the PUSCH indicated by the DCI is overlapping with another PUCCH or PUSCH, then the N CSI report(s) are multiplexed following the procedure in subclause 9.2.5 of [9, TS 38.213] and subclause 5.2.5 when applicable, otherwise the N CSI report(s) are transmitted on the PUSCH indicated by the DCI.
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH according to Subclause 5.2.1.6, if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts earlier than at symbol Zref,
-	the UE may ignore the scheduling DCI if no HARQ-ACK or transport block is multiplexed on the PUSCH.
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH according to Subclause 5.2.1.6, if the first uplink symbol to carry the corresponding CSI report including the effect of the timing advance, starts earlier than at symbol Z'ref,(n) for the n-th CSI report n,
-	the UE may ignore the scheduling DCI if the number of triggered reports  is one and no HARQ-ACK or transport block is multiplexed on the PUSCH
-	Otherwise, the UE is not required to update the CSI for the n-th triggered CSI report n.
Z and Z' are defined as: 
 and , where M is the number of updated CSI report(s) according to Subclause 5.2.1.6,  corresponds to the m-th updated CSI report and is defined as
-	 of the table 5.4-1 if the CSI is triggered without a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied (according to Subclause 5.2.1.6) and the CSI to be transmitted isn a single CSI and corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
-	 of the table 5.4-2 if the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
-	 of the table 5.4-2 if reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP', is according to UE reported capability beamReportTiming and KBl is according to UE reported capability beamSwitchTiming as defined in [13, TS 38.306], or
-	 of table 5.4-2 otherwise.
-	µ of table 5.4-1 and table 5.4-2 corresponds to the min (µPDCCH, µCSI-RS, µUL) where the µPDCCH corresponds to the subcarrier spacing of the PDCCH with which the DCI was transmitted and µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS corresponds to the minimum subcarrier spacing of the aperiodic CSI-RS triggered by the DCI
Table 5.4-1: CSI computation delay requirement 1


Z1 [symbols]

Z1
Z'1
0
10
8
1
13
11
2
25
21
3
43
36

Table 5.4-2: CSI computation delay requirement 2


Z1 [symbols]
Z2 [symbols]
Z3 [symbols]

Z1
Z'1
Z2
Z'2
Z31
Z'31
0
22
16
40
37
22
X1
1
33
30
72
69
33
X2
2
44
42
141
140
min(44, X3+ KB1)
X3
3
97
85
152
140
min(97, X4+ KB2)
X4



The fourth proposal corrects two formatting errors in the equations of the CSI reference resource section.

Draft CR6 (R1-1902119):
5.2.2.5	CSI reference resource definition
The CSI reference resource for a serving cell is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CSI relates.
-	In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot n-nCSI_ref,



-	where  and and  are the subcarrier spacing configurations for DL and UL, respectively
-	where for periodic and semi-persistent CSI reporting

-	if a single CSI-RS resource is configured for channel measurement nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot, or

-	if multiple CSI-RS resources are configured for channel measurement nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot.
< Unchanged parts are omitted >
-	The PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 8 transmission layers as defined in Subclause 7.3.1.4 of [4, TS 38.211]. For CQI calculation, the UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…, 3000+P-1], as given by

	

					< Unchanged parts are omitted >





	Company
	Views

	Ericsson
	Support the 4 draft CRs

	Qualcomm
	Draft CR3: Not support. The spec is clear.

Draft CR4: This is common understanding, no need to clarify, the spec is not broken.

Draft CR5: no need to clarify the Z(n) referring to n-th CSI report, the spec is clear. In Section 5.2.2.5, Z’ is also used for periodic/semi-persistent CMR and IMR based A-CSI, so not support Z’ is for aperiodic CMR and IMR. Support correcting the typo in Table 5.4-2.

Draft CR6: support.

	HW
	1972: Remove the word “only”, otherwise changes are fine for us. 
Other three changes are editorial and OK for us. 



	LGE
	Ok with 4 CRs.

	Intel
	On CR3: Remove word “only”

	ZTE
	Support CR6. For other CRs, current spec seems clear.

	Nokia/NSB
	CR3: Not support. The spec is clear
CR4: Support
CR5: Support if minor modifications are performed. Suggested changes: 
1. In the second bullet item near the beginning, the text should start ""if the first uplink symbol to carry the n-th CSI report including..."" since the bullet applies only to report n. 
2. In the paragraph above the two bullets above the definitions of Z and Z', change to ""if the first uplink symbol to carry the n-th CSI report including the effect...at symbol Z'ref(n),"" then follow with the two bullet items. 
3.  Add a reference to 38.211 for kappa and Tc as well as the constituent mu values used to determine mu.  Also, consider adding kappa and Tc at least to the ""Symbols"" section (3.2) at the front of the document.
CR6: Support


 
Clarification of Pc ratio for CQI calculation
R1-1902972	Clarification of Pc ratio used for CQI calculation	Qualcomm Incorporated

This discussion paper from Qualcomm states that there could be ambiguity in how to interpret the Pc parameter configured with a NZP CSI-RS resource, which is used to determined power offset for CQI calculation. The following alternative interpretations are presented and companies are encouraged to provide their interpretation of Pc and if further clarification in the specification is needed.
· Alt1: Pc ratio is the ratio of per-port PDSCH power to per-port CSI-RS power on one RE. Mathematically, it writes as , where  and  respectively denotes the transmit power of one PDSCH port and one CSI-RS port on one RE. Then, the total transmit power of the PDSCH hypothesis on one RE is given by , where  is the per-port CSI-RS power on one RE as defined in Sec 7.4.1.5.3 of TS38.211.
· Alt2: Pc ratio is the ratio of total PDSCH power to total CSI-RS power on one RE. Mathematically, it writes as . Moreover, there may be two understandings of total CSI-RS power on one RE:
· Alt2A: total CSI-RS power on one RE corresponds to the summation of all CSI-RS ports, i.e., , and the total transmit power of the PDSCH hypothesis on one RE is given by ;
· Alt2B: total CSI-RS power on one RE corresponds to the summation of CSI-RS ports multiplexed on one RE, i.e., , and the total transmit power of the PDSCH hypothesis on one RE is given by .




	Company
	Views

	Qualcomm
	The Pc ratio used in CQI calculation is defined as the ratio of total PDSCH power to total CSI-RS power per RE, and the total CSI-RS power per RE needs to be clarified.

	Ericsson
	We think that Alt 2B is the correct interpretation, but this can be equivalently formulated as the ratio of (hypothetical) PDSCH EPRE to CSI-RS EPRE without discussing the ports summation over antenna ports. If this is not a common understanding, we could consider adding a clarification in the specification.

	HW
	Thanks for the discussion. Our understanding is that NR will follow LTE and after checking LTE spec, the definition is almost same. We are not sure why NR become problematic. For LTE, 
 “The corresponding PDSCH signals transmitted on antenna ports [image: cid:image001.png@01D4CAD2.7410D4B0] would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in Subclause 7.2.5”
For NR, “The corresponding PDSCH signals transmitted on antenna ports [3000,…,3000 + P - 1] would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in Subclause 4.1.”


	LGE
	We have the same view with Huawei that following LTE definition should be ok.  

	ZTE
	Our understanding is also Alt 2B, which aligns with the current definition of EPRE.

	Nokia/NSB
	We prefer Alt-2 and agree with Qualcomm that total CSI-RS power per RE needs to be clarified. 
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