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Background
During RAN4#96-e meeting, way forward [1] for NR DL 256QAM for FR2 was approved. The open issues for CQI reporting requirements are shown below.
	· Whether to define FR2 CQI reporting requirements for CQI table 2
· In the next meeting, decide whether to introduce the requirements for AWGN and/or fading conditions based on the simulation results under 50MHz CBW:
· For AWGN condition, companies are encouraged to simulate the required SNR for achieving median CQI of [11, 12 and 13] in CQI table 2.
· For fading condition, companies are encouraged to simulate the required SNR where CQI indices corresponding to 256QAM (i.e., 12 and higher) in CQI table 2 can be reported with at least [10%] probability.
· If it is agreed to define FR2 CQI reporting test for CQI table 2, use channel bandwidth of 50MHz.
· If it is agreed to define FR2 CQI reporting for CQI table 2, consider the following test applicability:
· If UE passes the test with CQI Table 2, then it can skip the corresponding test with CQI Table 1
· Note: Similar to the existing CQI table 1 test, the test for CQI Table 2 will cover both lower SNR and higher SNR.
· If it is agreed to define FR2 CQI reporting for CQI table 2, consider the following test parameters:
· SNR testing point for the higher SNR:
· For AWGN condition:
· Option 1: 19/20 dB
· Other options are not precluded.
· For fading condition:
· Option 1: 17/18 dB
· Other options are not precluded.
· Decide in the next meeting based on more simulation results.
· Other parameters
· Reuse the other parameters in Rel-15 FR2 CQI tests



In this contribution, we share our views on CQI reporting requirements for NR DL 256QAM for FR2.
Discussion
Testable SNR for CQI reporting requirements
The mainly factor of testability is the testable SNR, which is in a certain range due to the limitation of the transmitted signal power of TE. As per our contribution [2], for NR DL 256QAM for FR2, the maximum testable SNR is 22.6dB for 50MHz bandwidth.
To ensure the UE performance under 256QAM for FR2, RAN4 should define the performance requirements for NR DL 256QAM for FR2 with the cases that satisfying the demand that required SNR is less than maximum testable SNR.
Proposal 1: RAN4 should define the performance requirements for NR DL 256QAM for FR2 with the cases that satisfying the demand that required SNR is less than 22.6dB for 50MHz bandwidth.
Simulations
For AWGN channel
Table 2.2.1-1 CQI reporting for AWGN channel
	SNR [dB]
	Median CQI
	Percentage of {median CQI-1, median CQI, median CQI+1} 
	BLER at Median CQI -1 for
	BLER at median CQI
	BLER at Median CQI +1

	19
	11
	100%
	0
	0
	0.12464

	20
	12
	100%
	0
	0
	1

	21
	12
	100%
	0
	0
	0.90763

	22
	13
	100%
	0
	0
	1

	23
	13
	100%
	0
	5.4237e-5
	1

	24
	14
	100%
	0
	0
	1

	25
	14
	100%
	0
	1.3288e-3
	1

	26
	15
	100%
	0
	0
	1

	27
	15
	100%
	0
	8.1356e-5
	1



Comparing ideal simulation results, the impairment results usually has about 3dB degradation. Considering the maximum testable SNR 22.6dB for 50MHz bandwidth, for AWGN case, Median CQI 11 is expected at SNR 22dB(add 3dB margin), of which the modulation order is 64QAM. Therefore, we propose to not define CQI reporting requirements under AWGN channel.
Proposal 2: Do not define CQI reporting requirements under AWGN channel.
For fading channel
Table 2.2.2-1 Simulation results for CQI reporting for fading channel
	CQI
	Antenna configuration
	Rank
	Propagation condition
	SNR @ 10% BLER [dB]

	
	
	
	
	Ideal
	Impairment

	11
	2x2 ULA High
	1
	TDLA-30-35
	19.46
	22.46

	12
	2x2 ULA High
	1
	TDLA-30-35
	20.74
	23.74

	13
	2x2 ULA High
	1
	TDLA-30-35
	22.65
	25.65
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Figure 2.2.2-1 Ideal simulation results for CQI reporting for fading channel
From the simulation results we can see that there is same issue as AWGN channel, i.e. after add 3dB margin, only CQI 11 can be test for fading channel and 256QAM has no change to be tested. Therefore, we prefer not to define CQI reporting requirements under fading channel.
Proposal 3: Do not define CQI reporting requirements under fading channel.
Proposals
In this contribution, we discuss on CQI reporting requirements for NR DL 256QAM for FR2. Our observations and proposals are:
Proposal 1: RAN4 should define the performance requirements for NR DL 256QAM for FR2 with the cases that satisfying the demand that required SNR is less than 22.6dB for 50MHz bandwidth.
Proposal 2: Do not define CQI reporting requirements under AWGN channel.
Proposal 3: Do not define CQI reporting requirements under fading channel.
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