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Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN 4 95-e meeting, the WF [1]   was approved. In this paper, we will give our discussion on remaining details about NR CA 
CQI reporting requirements
[bookmark: OLE_LINK8]Discussion
Duplex mode and SCS combinations
The options are shown as follows:
	· Duplex mode and SCS combinations
· For the performance requirements: 
· Option 1: Reuse the combinations from PDSCH normal
· Option 2:
· FR1: FDD + FDD with 15 kHz SCS and TDD + TDD with 30 kHz SCS
· FR2: TDD + TDD with 120 kHz SCS
· Applicability rule if option 1 for the performance requirements is agreed:
· Option 1: Test 2 of the 3 cases below, and FFS on the detailed applicability rule:
· Test #1: FDD 15 kHz + FDD 15 kHz
· Test #2: FDD 15 kHz + TDD 30 kHz, in case UE supports different SCS on different carriers for FDD-TDD CA, otherwise FDD 15 kHz + TDD 15 kHz
· Test #3: TDD 30 kHz + TDD 30 kHz, in case UE supports it, otherwise TDD 15 kHz + TDD 30 kHz
· Other options are not precluded



We prefer option 2. Supporting of different CA combinations are covered in PDSCH CA performance requirements and no need to repeat to verify them in CA CQI test. FDD CA and TDD CA with same numerology is mandatory for UE to support, it is enough to check the CA CQI performance by using the CA with same numerology. 
Proposal 1: Use Duplex mode and SCS combinations as following:
· FR1: FDD + FDD with 15 kHz SCS and TDD + TDD with 30 kHz SCS
· FR2: TDD + TDD with 120 kHz SCS
Channel bandwidth and test applicability rule
Based on our observations, it is feasible to define the CA CQI performance requirements in bandwidth agnostic way. For test applicability rule, we prefer to reuse the LTE approach. 
[bookmark: OLE_LINK19]Proposal 2: Define the CA CQI performance requirements in bandwidth way and reuse the test applicability rule of LTE approach.
TDD pattern for 120kHz SCS
The options are shown as follows:
	· TDD pattern for 120kHz SCS
· Option 1: 3D1S1U with S=10:2:2
· Option 2: 2D1S1U with S=11:3:0


We support option 1 of DDDSU since it is the most typical pattern. Also the UL PUSCH performance requirements only consider this TDD pattern for 120 kHz SCS.
Proposal 3: Use DDDSU as TDD pattern for 120 kHz SCS
General principle
The options are shown as follows:
	· General principle
· Following the methodology used in LTE, the difference between the wideband CQI indices of Pcell and the first Scell as well as the difference between the wideband CQI indices of the first Scell and the other Scell(s) (if any) shall be not smaller than a threshold, for more than 90% of the time
· SNR configuration for 2DL CA CQI test
· Option 1: SNRPcell = 10dB and SNRScell = 4dB  
· Other options are not precluded
· Make decision in the next meeting
· SNR configuration for 3 or more DL CA CQI test
· Option 1: SNRPcell = 12dB, SNRScell1 = 6dB, SNRScell2, 3,… = 0dB
· Other options are not precluded
· Make decision in the next meeting
· Delta CQI threshold for CA CQI test
· Option 1: thr = 2 for 2 or more DL CA 
· Other options are not precluded
· Make decision in the next meeting




Table 1 and Table 2 are simulation results. The SNR configuration is used from option 1. 
Table 1: Distribution of delta CQI for 2 DL CA (SNRPcell = 10dB, SNRScell = 4dB, PCell: 10MHz, PCell: 10MHz, SCell: 10MHz)
	Test metric
	wideband CQIPcell – wideband CQIScell ≥ x

	
Percentage
	1
	2
	3

	
	100%
	98.4%
	75.8%



Table 2: Distribution of delta CQI for 3 DL CA (SNRPcell = 12dB, SNRScell1 = 6dB, SNRScell2 = 0dB, PCell: 10MHz, SCell1: 10MHz, SCell2: 10MHz)
	Test metric
	wideband CQIPcell – wideband CQIScell1 ≥ y

	
Percentage
	1
	2
	3

	
	100%
	97.7%
	72.2%

	
	wideband CQIScell1 – wideband CQIScell2 ≥ z

	
	1
	2
	3

	
	100%
	96.3%
	60.4%


From our simulation results, we can observe that:
Observation 1:  For 2 DL CA and SNRPcell = 10dB, SNRScell = 4dB, the difference between the wideband CQI indices of the first Pcell and the Scell IS lager than 2 for 98.4% of the time and lager than 3 for 75.8% of the time 
Observation 2:  For 3 DL CA and SNRPcell = 12dB, SNRScell1 = 6dB, SNRScell2 = 0dB, the difference between the wideband CQI indices of the first Pcell and the Scell1 is lager than 2 for 97.7% of the time and lager than 3 for 72.2% of the time. The difference between the wideband CQI indices of the first Scell1 and the Scell2 is lager than 2 for 96.3% of the time and lager than 3 for 60.4% of the time.
From the observation, we can reuse the general principle, SNR configuration and delta CQI threshold from LTE.
Proposal 4: General principle
· Following the methodology used in LTE, the difference between the wideband CQI indices of Pcell and the first Scell as well as the difference between the wideband CQI indices of the first Scell and the other Scell(s) (if any) shall be not smaller than a threshold, for more than 90% of the time
SNR configuration for 2DL CA CQI test
· SNRPcell = 10dB and SNRScell = 4dB  
SNR configuration for 3 or more DL CA CQI test
· Option 1: SNRPcell = 12dB, SNRScell1 = 6dB, SNRScell2, 3,… = 0dB
Delta CQI threshold for CA CQI test
· thr = 2 
Conclusion
In this paper, we will give our discussion on remaining details about NR CA CQI reporting requirements. Our proposals are:
Proposal 1: Use Duplex mode and SCS combinations as following:
· FR1: FDD + FDD with 15 kHz SCS and TDD + TDD with 30 kHz SCS
· FR2: TDD + TDD with 120 kHz SCS
Proposal 2: Define the CA CQI performance requirements in bandwidth way and reuse the test applicability rule of LTE approach.
Proposal 3: Use DDDSU as TDD pattern for 120 kHz SCS
Proposal 4: General principle
· Following the methodology used in LTE, the difference between the wideband CQI indices of Pcell and the first Scell as well as the difference between the wideband CQI indices of the first Scell and the other Scell(s) (if any) shall be not smaller than a threshold, for more than 90% of the time
SNR configuration for 2DL CA CQI test
· SNRPcell = 10dB and SNRScell = 4dB  
SNR configuration for 3 or more DL CA CQI test
· Option 1: SNRPcell = 12dB, SNRScell1 = 6dB, SNRScell2, 3,… = 0dB
Delta CQI threshold for CA CQI test
· thr = 2 
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