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1. Introduction

In RAN4 #96e meeting, whether to define CQI reporting requirements for FR2 DL 256QAM was discussed, and the way forward was approved in [1]. This paper we give our simulation results and discuss the open issues.
2. Discussion
Simulation results for CQI table2 under AWGN and fading conditions
In the last meeting, as there were concerns about the testable SNR point, RAN4 agreed to decide whether to define CQI reporting requirements for CQI table2 under AWGN and/or fading condition based on simulation results:
· 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.
We provided the simulation results under AWGN propagation condition in the last meeting. In the simulation, the percentage of reported CQI >11 (corresponding to 256QAM) is recorded. Below we copy the results in [2], note that the parameters for Rel-15 FR2 CQI Table 1 test under AWGN condition are reused. Based on the agreement in the last meeting, the median CQI indexes for each SNR point are additionally recorded.
Table 1. Simulation results of CQI table 2 reporting under AWGN condition

	SNR (dB)
	Percentage of reported CQI index in {median CQI1 -1, median CQI1 +1} (%)
	BLER with following median CQI - 1
	BLER with following median CQI + 1
	Percentage of reported CQI > 11 (%)
	Median CQI index

	16.0
	100.0
	0.00
	1.00
	0.00
	10

	18.0
	100.0
	0.00
	1.00
	0.55
	11

	19.0
	100.0
	0.00
	1.00
	49.00
	11

	20.0
	100.0
	0.00
	0.99
	99.00
	12


It can be observed that when the SNR is equal to or larger than 19dB, the percentage of reporting CQI corresponding to 256QAM (CQI index > 11) is 49.00 % or higher. Therefore, we think that 256QAM can be considered covered in the CQI table 2 test under AWGN condition, if the higher SNR testing point is configured 20/19dB..
Observation 1: Under AGWN condition, when the SNR is equal to or larger than 19dB, the percentage of reporting CQI corresponding to 256QAM (CQI index > 11) is 49.00 % or higher.
Below is the CQI reporting simulation result under fading condition. In the simulation, the percentage of reported CQI >11 (corresponding to 256QAM) is also recorded. Note that the CBW is 50MHz, and other parameters are the same with the test parameters for Rel-15 FR2 CQI Table 1 test under fading condition.
Table 2. Simulation results of CQI table 2 reporting under fading condition
	SNR (dB)
	Percentage of reported CQI index not in {median CQI1 -1, median CQI1 +1} (%)
	BLER with following median CQI
	TP ratio with following CQI and Median CQI
	Percentage of reported CQI > 11 (%)

	14.0
	32
	0.16
	1.33
	18

	16.0
	33
	0.16
	1.44
	36

	18.0
	33
	0.16
	1.26
	59

	20.0
	33
	0.14
	1.26
	82


It can be observed that under fading channel condition, when the SNR is equal to or larger than 16dB, the percentage of reporting CQI corresponding to 256QAM (CQI index > 11) is 36.00 % or higher.
Observation 2: Under fading condition, when the SNR is equal to or larger than 16dB, the percentage of reporting CQI corresponding to 256QAM (CQI index > 11) is 36.00 % or higher.

Whether to define CQI reporting requirements for CQI table2
Based on the above simulation results and observations, if we configure the CBW to 50MHz, we do not see the testability issue to define CQI reporting test using CQI table 2 for both AWGN and fading conditions. 
Therefore, as proposed in the previous meetings, we support to define CQI reporting test for FR2 256QAM for both AWGN and fading conditions.
Proposal 1: Define FR2 CQI reporting test using CQI Table 2 for both AWGN and fading conditions.
SNR testing point and other parameters
Based on observation 1 and observation 2, to cover CQI reporting corresponding to 256QAM, we propose to configure 19/20 dB for AWGN condition and 17/18 dB for fading condition as the higher SNR point in FR2 CQI table 2 test, and we can discuss the lower SNR point later.

Except for the CBW, the other test parameters defined for Rel-15 CQI Table 1 test can be reused.
Proposal 2: Configure 19/20 dB for AWGN condition and 17/18 dB for fading condition as the higher SNR point in FR2 CQI table 2 test, and discuss the lower SNR point later.
Proposal 3: Except for the CBW, the other test parameters for Rel-15 CQI Table 1 test can be reused.
3. Conclusion
This paper discussed the open issues on the CQI reporting requirements for FR2 DL 256QAM.
The following observations and proposals were given for CQI reporting requirements:

Observation 1: Under AGWN condition, when the SNR is equal to or larger than 19dB, the percentage of reporting CQI corresponding to 256QAM (CQI index > 11) is 49.00 % or higher.
Observation 2: Under fading condition, when the SNR is equal to or larger than 16dB, the percentage of reporting CQI corresponding to 256QAM (CQI index > 11) is 36.00 % or higher.
Proposal 1: Define FR2 CQI reporting test using CQI Table 2 for both AWGN and fading conditions.
Proposal 2: Configure 19/20 dB for AWGN condition and 17/18 dB for fading condition as the higher SNR point in FR2 CQI table 2 test, and discuss the lower SNR point later.
Proposal 3: Except for the CBW, the other test parameters for Rel-15 CQI Table 1 test can be reused.
4. Reference
[1] R4-2012666, WF on UE demodulation and CSI reporting requirements for FR2 DL 256QAM, China Telecom, RAN4 #96e, Aug 2020.
[2] R4-2009584, UE demodulation and CSI reporting requirements for FR2 DL 256QAM, China Telecom, RAN4 #96e, Aug 2020.
3

