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Introduction
In RAN4#86 Meeting (Feb. 2018), we have provided our preliminary view on the scope of the NR UE performance requirements, and raised a number of questions to trigger the discussion on the topic of NR UE CSI feedback performance requirements [1]. In RAN4#87 Meeting (May 2018), the work plan [2] was approved for NR UE demodulation and CSI feedback performance requirements. And, the agreements related to the NR UE CSI performance requirements were reached in the WF [3] as listed below:
· First focused on the mandatory features
· Overall Test Configuration & Scope
· First priority focused on:
· NZP CSI-RS for channel measurement
CSI-IM for interference measurement
· CSI report types: periodic CSI report and aperiodic CSI report
· CSI-RS resources types: periodic and aperiodic 
· PMI reporting
· In Rel-15 focused on Type-I single panel codebook
In RAN4-AH-1807 Meeting (July 2018), a WF [4] on NR UE CSI requirements was approved regarding the initial simulation assumptions for FR1 and FR2 CQI/PMI/RI tests. Companies were encouraged to provide initial simulation results and views on the assumptions and scenarios for NR UE CSI feedback tests. In RAN4#88 Meeting (August 2018), in [5], we provided our initial results for FR1 FDD and FR2 TDD CQI reporting tests. Also, in RAN4#88, RAN4#88bis and RAN4#89 Meetings, WFs [6, 7, 8] were agreed and companies were encouraged to bring CQI simulation results (wideband and sub-band CQI) under fading channel conditions. In this contribution, we first present our WB and SB CQI results under fading channel conditions. And then, we share our views on the NR CQI reporting test.
Wideband CQI reporting results in fading channels
In this section, we provide our simulation results for FR1 FDD and TDD wideband CQI reporting in TDL-A fading channel conditions. The simulation assumptions can be found in [8]. Moreover, it was also agreed in [6] to reuse LTE test metric for WB CQI tests under fading channel conditions:

a) a CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α % of the time;
b) the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ;
c) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to [TBD].

Table 1: FR1 FDD 2Rx WB CQI results
	SNR
	α %
not in +/- Med CQI
	Throughput ratio (follow/medium)
	BLER for follow CQI

	6
	51.4%
	1.306
	0.0997

	7
	50.95%
	1.419
	0.104

	12
	45.6%
	1.295
	0.1074

	13
	45.8%
	1.206
	0.1159




Table 2: FR1 TDD 2Rx WB CQI results
	SNR
	α %
not in +/- Med CQI
	Throughput ratio (follow/medium)
	BLER for follow CQI

	6
	46.05%
	1.408
	0.0843

	7
	44.95%
	1.322
	0.0865

	12
	41.75%
	1.33
	0.1028

	13
	40.20%
	1.213
	0.1057



Table 3: FR1 FDD 4Rx WB CQI results
	SNR
	α %
not in +/- Med CQI
	Throughput ratio (follow/medium)
	BLER for follow CQI

	3
	48.35%
	1.288
	0.0971

	4
	47%
	1.277
	0.0959

	9
	41.85%
	1.276
	0.1367

	10
	42.3%
	1.205
	0.1389





Table 4: FR1 TDD 4Rx WB CQI results
	SNR
	α %
not in +/- Med CQI
	Throughput ratio (follow/medium)
	BLER for follow CQI

	3
	42.05%
	1.2995
	0.1057

	4
	45.2%
	1.328
	0.1153

	9
	40.45%
	1.3216
	0.1381

	10
	40.05%
	1.214
	0.1562





Table 5: FR2 TDD 2Rx WB CQI results
	SNR
	α %
not in +/- Med CQI
	Throughput ratio (follow/medium)
	BLER for follow CQI

	6
	14.96%
	1.1912
	0.0757

	7
	12.53%
	1.1177
	0.0849

	12
	10.24%
	1.294
	0.0968

	13
	7.02%
	1.1081
	0.1085



Based on the simulation results, we have the following proposals:

Proposal 1: for FR1 FDD and TDD WB CQI test cases, reuse LTE requirements that:
· a%>20%
· gamma>1.05
· BLER>0.02

Proposal 2: for FR2 TDD WB CQI test cases, define requirements that:
· a%>2%
· gamma>1.02
· BLER>0.01
Sub-band CQI reporting results in fading channels
In this section, we provide our initial simulation results for FR1 FDD sub-band CQI reporting in fading channel conditions. The simulation assumptions can be found in [8]. Moreover, it was also agreed in [6] to reuse LTE test metric for SB CQI tests under fading channel conditions:

a) sub-band differential CQI offset level of 0 shall be reported at least α % of the time but less than β % for each sub-band;
b) the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ γ;
c) when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to [TBD]. 



Table 6: FR1 FDD (Option 1: 2x2) SB CQI results
	SNR
	Probability of 0 CQI offset
	Throughput ratio (maxSB/medWB)
	BLER for follow max SB CQI

	6
	44.34%
	1.083
	0.0564

	12
	37.18%
	1.091
	0.1111



Table 7: FR1 FDD (Option 2: 1x2) SB CQI results
	SNR
	Probability of 0 CQI offset
	Throughput ratio (maxSB/medWB)
	BLER for follow max SB CQI

	11
	18.32%
	1.6367
	0.3608

	12
	18.32%
	1.4909
	0.3588



[bookmark: _GoBack]Based on simulation results in Table 6 and Table 7, it is observed that “Option 2: 1x2” antenna configuration achieves higher throughput ratio and more suitable for testing. Therefore,
Proposal 3: Apply “Option 2: 1x2” antenna configuration for FR1 SB CQI test cases.
Conclusion
In this contribution, we present our WB and SB CQI results under fading channel conditions for alignment purpose, and have the following proposals:
Proposal 1: for FR1 FDD and TDD WB CQI test cases, reuse LTE requirements that:
· a%>20%
· gamma>1.05
· BLER>0.02

Proposal 2: for FR2 TDD WB CQI test cases, define requirements that:
· a%>2%
· gamma>1.02
· BLER>0.01

Proposal 3: Apply “Option 2: 1x2” antenna configuration for FR1 SB CQI test cases.
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