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Background
As per [1], RAN4 has agreed the following for CQI test:

	CQI measurement resources
Remove the square bracket on the measurement duration and specify at least [4] subframes with NRS for CQI estimation with the following wording, captured the agreements in CR revised R4-2208953:
•	The reported candidateRep value shall be derived from the channel quality measured from the time UE finishes the decoding of Downlink Channel Quality report MAC CE to the end of NPDCCH period which carries the uplink grant of channel quality report for measurement of DL channel quality of the configured carrier. During the measurement period, UE expects that NRS is transmitted in at least 4 consecutive subframes.
The number of subframes with NRS for CQI estimation between 1 NRS port and 2 NRS port scenario 
· At least 4 subframes with NRS for both 1 NRS port and 2 NRS ports for CQI measurement
The number of subframes for CQI measurement in the test setup: 
· 4 subframes
Test metric for CQI test
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than 90% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.

SNR value: 
· Not consider to add impairment margin for CQI definition test.
Ideal SNR test point for CQI reporting test
· 10/11dB



In this paper, we provide our corresponding simulations results and views on simulation assumptions.
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The simulation results for CQI test are captured in Table 2-1, it is noted that the simulation results are applicable for both FDD and TDD mode.
Table 2-1: Simulation results for NB-IOT CQI test
	SNR(dB)
	Median report value
	Prob (Median report value-1<CQI< Median report value+1)
	BLER when CQI equals to median report value
	BLER when CQI equals to median report value+1

	10
	candidateRep-L
	97.0%
	0
	100%

	11
	candidateRep-M
	97.5%
	0
	100%



For TDD, the parameters uplink downlink subframe configuration and special subframe configuration are lost. As proposed in NPDSCH demodulation part, we propose to use uplink downlink configuration 4 and special subframe configuration 4 for TDD  CQI test.
Proposal 1: Use uplink downlink configuration 4 and special subframe configuration 4 for TDD CQI test.
Another issue is scheduling in special subframe, Rel-15 NR CQI test always ensure the constant actual code rate through the test which means special subframe is not used for scheduling PDSCH. Following the same procedure, we suggest to design the TDD CQI pattern satisfying that continuous 4 scheduled NPDSCH are not overlapped with special slot. FDD CQI pattern introduced in [2] should be updated based on the agreement that 4 sub-frames are used for CQI calculation.
Proposal 2: RAN4 should design the TDD CQI pattern satisfying that continuous 4 scheduled NPDSCH are not overlapped with special slot. 
Proposal 3: FDD CQI pattern introduced in [2] should be updated based on the agreement that 4 sub-frames are used for CQI calculation.
Conclusion
In this paper, we provide our simulation results for Rel-17 NB-IOT CQI testing. The proposals are:

Proposal 1: Use uplink downlink configuration 4 and special subframe configuration 4 for TDD CQI test.
Proposal 2: RAN4 should design the TDD CQI pattern satisfying that continuous 4 scheduled NPDSCH are not overlapped with special slot. 
Proposal 3: FDD CQI pattern introduced in [2] should be updated based on the agreement that 4 sub-frames are used for CQI calculation.
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Appendix

Table 5-2: Summary of simulation assumption for CQI
	Parameter
	Value

	Duplex mode
	HD-FDD and TDD

	Operation mode
	Standalone

	Carrier type
	Non-anchor

	Number of antennas
	1T1R

	Number of NRS port
	1

	Propagation condition
	AWGN

	SCS
	15KHz

	UE category
	Cat-NB2 UE capable of 16QAM

	Number of NPDCCH repetition
	1 (no repetition)

	Number of NPDSCH repetition
	1 (no repetition)

	TB Scheduling
	single-TB scheduling

	Number of scheduled subframes with NRS for CQI measurements
	4 subframes

	Noise Estimation
	Practical

	Channel Estimation 
	Practical 

	Frequency offset
	0

	Time offset
	0

	Max number of HARQ transmission
	1

	The ratio of EPRE of NPDSCH in symbols with and without NRS to NRS
	0dB

	Test metric
	Refer to section 2.2

	SNR
	SNR for reported value corresponds to 16QAM, i.e, candidateRep-K to candidateRep-O



