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1   Background
As per the newly revised WID[1], CQI reporting requirements for CA should be introduced following:

UE demodulation and CSI reporting requirements:
· NR CA PDSCH normal demodulation and CA CQI reporting requirements for NR CA, EN-DC, NE-DC, NR-DC

· All NR CA normal demodulation and CA CQI reporting requirements are applicable to EN-DC, NE-DC, NR-DC with CA. For EN-DC and NE-DC, EUTRA performance will not be verified. For NR-DC, no specific requirements will be specified.
· Note: the work for CA CQI reporting requirements can be started from March 2020.

In this contribution, we would like to share our views on defining performance requirements for CA CQI test. The purpose is to verify whether each CC reports its own CSI individually and also verify the difference among reported CQI under different SNR. 
2   Discussion

In LTE, the performance requirement of CQI for CA have been defined in 9.6.1 in 36.101, which covers the 2DL CA to 5DL CA. For NR CA CQI reporting requirements, since this is the first meeting to discuss this topic, we suggest to consider defining requirements for at least 2DL CA and further discuss the other number of DL CA, since 2DL CA might be the most typical scenarios compared with others. 

Here we share the details of one of the LTE CA CQI test cases as follows:
Table 2-1 Parameters for PUCCH 1-0 static test on multiple cells (FDD, 2 DL CA)
	Parameter
	Unit
	Pcell
	Scell

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	dB
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	10
	4
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	dB[mW/15kHz] 
	-88
	-94
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	dB[mW/15kHz]
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 10

	cqi-pmi-ConfigurationIndex
	
	11
	16 (shift of 5 ms relative to Pcell)

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 2:
Void


The table above shows the parameters for 2DL CA test case. 
For CA with 2 DL 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.

According to the requirements of LTE from above, the key features are listed as follows:
· The method for CA CQI test is to verify the differences among reported CQI values under different SNR for each CC. 
· The test metric is the differences of wideband CQI. 

· The propagation condition and antenna configuration is AWGN 1x2. 

· Determine the SNR for Pcell and Scell. 

While in NR, we propose to reuse the structure above of CA CQI test in LTE and make related changes. 
As for the SNR for each cell, we propose to define 10dB for Pcell, 4dB for Scell. Also for bandwidth combination, there is an agreement in the Way forward [2] stated that:

· Single carrier channel bandwidth for the FR1 FDD 15kHz, FR1 TDD 30kHz and FR2 120kHz SCS
· All configurable channel bandwidths
Therefore, we propose to define performance requirements for all channel bandwidth combinations listed in TS 38.101-1[3] and TS 38.101-2[4] for FR1 and FR2. Meanwhile, for FR1 FDD, focusing 15kHz SCS and for FR1 TDD, focusing 30kHz SCS. 
For clarifying the bandwidth combination that used for testing, the table below can be referred:

Table 2-2: Bandwidth combinations
	Test number
	Bandwidth combination (MHz)

	1
	3x20

	2
	20+20+15

	3
	20+20+10

	4
	20+15+15

	5
	20+15+10

	6
	20+10+10

	7
	15+15+10

	8
	20+10+5

	9
	20+15+5

	10
	10+10+5

	11
	5+5+20

	12
	3x10

	13
	5+5+10

	Note 1: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2. The test coverage for different number of component carriers is defined in 9.1.1.3.

Note 2: 
If more than one cell can be configured as PCell, choose one of the cells with the smallest bandwidth as PCell. Mapping of PCell and Scells to the CCs shall be constant for all the iterations during the test. Each execution of the test shall use the same mapping.


The difference between the wideband CQI indices of Pcell and Scell reported shall be such that:

wideband CQIPcell – wideband CQIScell ≥ thr
while thr can be further determined.

Given that analysis above, we would like to propose the following:

Proposal1: Reuse the structure of CA CQI test requirement in LTE as a starting point

Proposal2: Propose to define performance requirements for all channel bandwidths listed in TS38.101-1 and TS38.101-2 for FR1 and FR2

3   Proposals
In this contribution, we shared our views on how to defining NR CA CQI performance requirements, so we propose the following:
Proposal1: Reuse the structure of CA CQI test requirement in LTE as a starting point
Proposal2: Propose to define performance requirements for all channel bandwidths listed in TS38.101-1 and TS38.101-2 for FR1 and FR2
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