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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 Meeting, a WF [6] was agreed and companies were encouraged to bring CQI simulation results (wideband and sub-band CQI) under fading channel conditions. In this contribution, we present our initial WB and SB CQI results under fading channel conditions for alignment purpose.
Wideband CQI reporting results in fading channels
In this section, we provide our initial simulation results for FR1 FDD wideband CQI reporting in TDL-A fading channel conditions. Table 1 lists the common parameters for the CQI reporting test case specified in this section.
Table 1 Test parameters
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	SCS
	kHz
	15

	Transmission Scheme
	
	1

	Duplex Mode
	
	FDD

	TDD DL/UL pattern
	
	N/A

	Propagation channel
	
	TDL-A, 30ns, 5Hz

	Correlation and antenna configuration
	
	[ULA 2x2 High]

	CSI-RS resourceConfigType
	
	Periodic

	CSI-RS periodicity/slot offset
	
	5/1

	CSI-RS number of ports (nrofPorts)
	
	2 ports {3000,3001}

	CSI-RS cdm-Type
	
	fd-CDM2

	CSI-RS firstOFDMSymbolInTimeDomain (CSI-RS-ResourceMapping, l0)
	
	[5]

	CSI-RS frequencyDomainAllocation (CSI-RS-ResourceMapping, k0)
	
	[000001]

	CSI-RS density
	
	1

	CSI-IM periodicity/slot offset
	
	5/1

	CSI-IM-RE-Pattern
	
	Pattern0

	ZPCSI-RS number of ports (nrofPorts)
	
	4 ports {3000, …, 3003}

	ZPCSI-RS firstOFDMSymbolInTimeDomain (CSI-RS-ResourceMapping, l0)
	
	[5]

	ZPCSI-RS frequencyDomainAllocation (CSI-RS-ResourceMapping, k0)
	
	[000100]

	ZPCSI-RS density
	
	1

	ZP CSI-RS reportConfigType
	
	Periodic

	Reporting periodicity
	ms
	5

	Reporting offset
	ms
	4

	CQI delay
	ms
	8

	Reporting granularity
	
	Wideband

	Physical channel for reporting
	
	[PUCCH]

	reportQuantity
	
	[cri-RI-CQI]

	Codebook type
	
	Type I single-panel

	Codebook subset restriction
	
	000001

	CQI table
	
	Table 5.2.2.1-3 [38.214]



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 2 shows our initial WB CQI results with assumptions specified in Table 1 for alignment purpose. 
	SNR
	α %
not in +/- Med CQI
	Throughput ratio (follow/random)
	BLER for follow CQI

	6
	20%
	1.166
	0.2

	7
	24%
	1.0657
	0.2529


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. Table 3 lists the common parameters for the CQI reporting test case specified in this section.
Table 3 Test parameters
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	SCS
	kHz
	15

	Transmission Scheme
	
	1

	Duplex Mode
	
	FDD

	TDD DL/UL pattern
	
	N/A

	Sub-band size
	PRB
	8

	Propagation channel
	
	Clause B.2.4 in TS36.101

	Correlation and antenna configuration
	
	[ULA 1x2]

	CSI-RS resourceConfigType
	
	Periodic

	CSI-RS periodicity/slot offset
	
	5/1

	CSI-RS number of ports (nrofPorts)
	
	2 ports {3000,3001}

	CSI-RS cdm-Type
	
	fd-CDM2

	CSI-RS firstOFDMSymbolInTimeDomain (CSI-RS-ResourceMapping, l0)
	
	[5]

	CSI-RS frequencyDomainAllocation (CSI-RS-ResourceMapping, k0)
	
	[000001]

	CSI-RS density
	
	1

	CSI-IM periodicity/slot offset
	
	5/1

	CSI-IM-RE-Pattern
	
	Pattern0

	ZPCSI-RS number of ports (nrofPorts)
	
	4 ports {3000, …, 3003}

	ZPCSI-RS firstOFDMSymbolInTimeDomain (CSI-RS-ResourceMapping, l0)
	
	[5]

	ZPCSI-RS frequencyDomainAllocation (CSI-RS-ResourceMapping, k0)
	
	[000100]

	ZPCSI-RS density
	
	1

	ZP CSI-RS reportConfigType
	
	Periodic

	Reporting periodicity
	ms
	5

	Reporting offset
	ms
	4

	CQI delay
	ms
	8

	Reporting granularity
	
	Wideband

	Physical channel for reporting
	
	[PUCCH]

	reportQuantity
	
	[cri-RI-CQI]

	Codebook type
	
	Type I single-panel

	Codebook subset restriction
	
	000001

	CQI table
	
	Table 5.2.2.1-3 [38.214]



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 4 shows our initial SB CQI results with assumptions specified in Table 3 for alignment purpose. 
	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



Proposal 1: Apply 2x2 antenna configuration for WB CQI test cases, and 1x2 antenna configuration for SB CQI test cases.
Conclusion
[bookmark: _GoBack]In this contribution, we present our initial WB and SB CQI results under fading channel conditions for alignment purpose.
Proposal 1: Apply 2x2 antenna configuration for WB CQI test cases, and 1x2 antenna configuration for SB CQI test cases.
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