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	Reason for change:
	Currently there’s no difference between the CSI Report settings for PCell and SCell, so the reports will be scheduled on the same slots and using the same PUCCH resource. However, with this setting the UE may not be able to send both CSI Reports as per TS 38.213 cl. 9.2.5. If a UE is not provided with multi-CSI-PUCCH-ResourceList; it may not transmit PUCCH with the CSI report having lower priority. 

Also for FDD-TDD/TDD-FDD CA combination, the number of CQI of Pcell and Scell will not be matched using current CSI-Report Periodicity and Offset setting. Hence purpose of the test of taking difference of PCC and SCC CQI report per time will not be achieved.

So, to prevent overlapping scheduling of the CSI Reports (or unmatched number of CQI), separate CSI Report offset settings for the PCell and SCell were specified. 

And in order to ensure UE processing time for periodic CSI Report is achieved, NZP-CSI-RS periodicity and offset were also adjusted accordingly depending on test/CA combination.

Also clarification is needed with the way how NZP CSI-RS periodicity/offset slots and CSI reporting periodicity/offset slots are based on. 

	
	

	Summary of change:
	Separated CSI Report offset settings for the CSI reports for the PCell and SCell. Updated NZP-CSI-RS periodicity and offset settings depending on test/CA combination. With condition based on CA band combinations stated for the tests.
Added notes in Table 6.2A.3.1.1-2 and Table 6.2A.3.1.1-3 to clarify the SCS  which NZP-CSI-RS periodicity and offset slots and CSI reporting periodicity/offsets are based on. 
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<<Unchanged sections skipped>>
<<Start of change>>
[bookmark: _Toc67918158][bookmark: _Toc76297713][bookmark: _Toc76571643][bookmark: _Toc76650785][bookmark: _Toc76653901][bookmark: _Toc83742511][bookmark: _Toc91440285]6.2A	Reporting of Channel Quality Indicator (CQI) for CA
[bookmark: _Toc67918159][bookmark: _Toc76297714][bookmark: _Toc76571644][bookmark: _Toc76650786][bookmark: _Toc76653902][bookmark: _Toc83742512][bookmark: _Toc91440286]6.2A.1	General
This clause includes the requirements for the reporting of channel quality indicator (CQI) with the UE configured for CA. The purpose is to verify that the CQI is correctly reported in accordance with the CQI definition given in TS 38.214 [12] for each CC with multiple cells configured for periodic reporting.
[bookmark: _Toc67918160][bookmark: _Toc76297715][bookmark: _Toc76571645][bookmark: _Toc76650787][bookmark: _Toc76653903][bookmark: _Toc83742513][bookmark: _Toc91440287]6.2A.2	1RX requirements
(Void)
[bookmark: _Toc67918161][bookmark: _Toc76297716][bookmark: _Toc76571646][bookmark: _Toc76650788][bookmark: _Toc76653904][bookmark: _Toc83742514][bookmark: _Toc91440288]6.2A.3	2RX requirements
[bookmark: _Toc67918162][bookmark: _Toc76297717][bookmark: _Toc76571647][bookmark: _Toc76650789][bookmark: _Toc76653905][bookmark: _Toc83742515][bookmark: _Toc91440289]6.2A.3.1	CQI reporting definition under AWGN conditions
[bookmark: _Toc67918163][bookmark: _Toc76297718][bookmark: _Toc76571648][bookmark: _Toc76650790][bookmark: _Toc76653906][bookmark: _Toc83742516][bookmark: _Toc91440290]6.2A.3.1.1	Minimum requirement for periodic CQI reporting
For each CA CQI reporting test defined in Table 6.2A.3.1.1-6, the test requirements and the test parameters are defined as below.
For each CC, the test parameters are specified in Table 6.2A.3.1.1-1. The additional parameters specified in Table 6.2A.3.1.1-2 are applicable for tests on FDD CC. The additional parameters specified in Table 6.2A.3.1.1-3 are applicable for tests on TDD CC.
For CA with 2 DL CC, for the SNR configuration specified in Table 6.2A.3.1.1-4, and using the downlink physical channels specified in Annex C.3.1 on each CC, the difference between the wideband CQI indices of PCell and SCell reported shall be such that
wideband CQIPCell – wideband CQISCell ≥ 2
for more than 90% of the time. 
For CA with 3 or more DL CC, for the SNR configuration specified in Table 6.2A.3.1.1-5, and using the downlink physical channels specified in Annex C.3.1 on each cell, the difference between the wideband CQI indices of PCell and SCell1 reported, and the difference between the wideband CQI indices of SCell1 and SCell2, 3… reported shall be such that
wideband CQIPCell – wideband CQISCell1 ≥ 2
wideband CQISCell1 – wideband CQISCell2, 3… ≥ 2
for more than 90% of the time.
Table 6.2A.3.1.1-1: CA CQI reporting test parameters for FDD and TDD CC
	Parameter
	Unit
	Value

	Propagation channel
	
	AWGN

	Antenna configuration
	
	1×2 with static channel specified in Annex B.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, 4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 2, 6

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4, 9)

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Csi-ReportingBand
	
	1111111

	aperiodicTriggeringOffset
	
	Not configured

	Physical channel for CSI report
	
	PUCCH

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	Derived as per section 5.1.3.2 of TS 38.214 [12]



Table 6.2A.3.1.1-2: Additional test parameters for FDD CC
	Parameter
	Unit
	Value

	Duplex Mode
	
	FDD

	Subcarrier spacing
	kHz
	15

	ZP CSI-RS configuration
	CSI-RS
periodicity and offset
	slot
	5/1

	NZP CSI-RS for CSI acquisition
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	
	
	
	10/1 if configured as SCell with TDD PCell (Test1)

	CSI-IM configuration
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1

	CSI-Report periodicity and offset
	slot
	5/0 if configured as PCell

	
	
	5/1 if configured as SCell with FDD PCell (Test2)

	
	
	20/18 if configured as SCell with TDD PCell (Test1)

	CQI/RI/PMI delay
	ms
	8

	Sub-band Size
	RB
	8 for 5MHz and 10MHz, 
16 for 15MHz, 20MHz and 25MHz, 32 for 30MHz, 40MHz and 50MHz

	Note 1: NZP CSI-RS periodicity/offset slots are based on the carrier SCS and CSI reporting periodicity/offset slots are based on the PCell SCS.




Table 6.2A.3.1.1-3: Additional test parameters for TDD CC
	Parameter
	Unit
	Value

	Duplex Mode
	
	TDD

	Subcarrier spacing
	kHz
	30

	TDD UL-DL pattern
	
	FR1.30-1

	ZP CSI-RS configuration
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1 if configured as SCell with FDD PCell (Test1)

	
	
	
	20/1

	CSI-IM configuration
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	CSI-Report periodicity and offset
	slot
	10/9 20/19 if configured as PCell

	
	
	20/18 if configured as SCell with TDD PCell (Test3)

	
	
	5/1 if configured as SCell with FDD PCell (Test1)

	CQI/RI/PMI delay 
	ms
	9.5

	Sub-band Size
	RB
	8 for 10MHz, 15MHz, 20MHz and 25MHz, 
16 for 30MHz, 40MHz and 50MHz, 32 for 60MHz, 80MHz, 90MHz and 100MHz

	Note 1: NZP CSI-RS periodicity/offset slots are based on the carrier SCS and CSI reporting periodicity/offset slots are based on the PCell SCS.




Table 6.2A.3.1.1-4: SNR configurations for 2 DL CA
	Parameter
	PCell
	SCell

	SNR (dB)
	10.0
	4.0



Table 6.2A.3.1.1-5: SNR configurations for 3 or more DL CA
	Parameter
	PCell
	SCell1
	SCell2, 3…

	SNR (dB)
	12.0
	6.0
	0.0



Table 6.2A.3.1.1-6: List of CA CQI reporting test
	Test number
	CA duplex mode and SCS combination

	1
	FDD 15 kHz + TDD 30 kHz 

	2
	FDD 15 kHz + FDD 15 kHz

	3
	TDD 30 kHz + TDD 30 kHz

	Note 1:	The applicability of requirements for different CA duplex modes, SCSs, is defined in 6.1.1.5.1.
Note 2:	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 6.1.1.5.2.



<<End of change>>

