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1	Introduction
RAN4 received LS from RAN2 [1] on the measurement period for DL channel quality reporting, where RAN2 asks:
	In order to evaluate whether the time between the instant the UE is able to start monitoring the configured carrier and the reception of UL assignment is enough to perform the measurement, RAN2 would like to ask RAN4 the time needed to perform the DL channel quality measurement of the configured carrier.
To RAN4:
RAN2 kindly requests RAN4 to provide feedback on the time needed to perform the DL channel quality measurement of the configured carrier.



In this contribution we provide our simulation results on the measurement accuracy and propose the required time to be replied to RAN2. 
2	Discussion
2.1	DL channel quality report for NB-IoT
According to the RAN1/RAN2 agreements so far, the reported DL channel quality report is defined as the number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1%. UE need to estimate SNR based on NRS to derive the NPDCCH repetition level achieving BLER of 1% because the NPDCCH BLER depends on SNR at receiver antenna. In this contribution, we show our simulation results for SNR accuracy to reply to RAN2.
Figure 1 shows the 5%/50%/95%-ile of estimated SNR with different number of NRS samples. In this simulation we use the static channel and single NRS port. For simplicity, we don’t assume DTX subframes, and thus 8ms means NRS transmitted in 8 consecutive subframes. 

[image: ][image: ][image: ][image: ]
[bookmark: _Ref14966555]Figure 1	Simulation results of SNR estimation with different number of NRS samples. 
If we consider the supported NDPCCH repetition number is with the step of a power of two, the span of SNR estimation should be ideally within 3dB. Figure 2 shows the span of SNR estimation, which is the difference between the 95%-ile and 5%-ile. From the figure it is observed 8 subframes are required to keep the span within 3dB. We therefore propose to send LS to RAN2 that 8 subframes are required for SNR measurement. 
Proposal: Send LS response to RAN2 where the 8 subframes are required to give enough SNR measurement accuracy.
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[bookmark: _Ref16840929]Figure 2	Span of SNR estimation. 
3	Conclusion
Proposal: Send LS response to RAN2 where the 8 subframes are required to give enough SNR measurement accuracy.
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Appendix (TS36.133)
[bookmark: _Hlk521660957]6.6.2.6	MSG3-based channel quality report for UE Category NB1
The requirements in this clause shall apply for UE supporting DL channel quality reporting for UE Category NB1 as defined in TS 36.331 [2] section 5.3.3.3, 5.3.3.3a, and 5.3.7.4. 
The DL channel quality provides the serving eNB with information about the minimum NPDCCH repetition level to satisfy the hypothetical NPDCCH block error rate of 1% with the parameters specified in Table 6.6.2.6-1.
Table 6.6.2.6-1: NPDCCH transmission parameters for downlink quality reporting.
	Parameters
	Values

	DCI format
	Format N1

	Number of information bits (excluding CRC)
	23bits

	System bandwidth
	200kHz

	Antenna configuration
	2x1

	Aggregation level
	2

	DRX
	OFF



The reported NPDCCH repetition level shall be derived from the channel quality measured in the period T1 or T2 in the carrier where the random access response is transmitted, where
-	T1 is the period before NPRACH transmission used for NRSRP measurement for enhanced coverage level estimation
-	T2 is the period from the beginning of the random access response to the beginning of PUSCH format 1 for DL channel quality reporting.
The NPDCCH repetition level for CQI-NPDCCH-NB and CQI-NPDCCH-Short-NB is chosen from the supported NPDCCH repetition levels [3]. The report mapping is defined in 9.1.22.15.
The UE shall satisfy the downlink channel quality measurement accuracy requirements as specified in 9.1.22.16.
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