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1 Introduction
Rel-13 NB-IoT targets cellular internet of things, that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity. In 45.820 a coverage enhancement of up to 20dB has been considered.

In this contribution we revisit the measurement requirements and the connection to the maximum supported coverage. 
2 Discussion

The work item NB-IoT [1] targets supporting of internet of things for massive number of devices with enhanced indoor coverage. The coverage enhancement that was considered is 20dB additional coverage compared to E-UTRA.
Considering the target coupling  loss of 164dB, the received signal power per 15kHz subcarrier becomes:
43 dBm - 10*log10(12) - 164dB = -132 dBm;  for stand-alone

46 dBm - 10*log10(50*12)  + 6 - 164dB = -140 dBm;  for in-band or guard-band with 10MHz and 6dB power boosting

The current cell selection/re-selection requirements for NB-IOT is specified in section 4.6.2 of [2]. According to these requirements, an intra/inter-frequency cell is considered to be detectable provided that NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot meet the conditions in tables below: 
Table B.1.4-1: NB-IoT intra-frequency measurements for HD-FDD in normal coverage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum
NRSRP
	Minimum
NSCH_RP
	NRSRP Ês/Iot
	NSCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	NFDD_G
	-121 
	-121 
	( -6
	( -6

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table B.1.4-2: NB-IoT intra-frequency measurements for HD-FDD in enhanced coverage 

	Parameter
	E-UTRA operating band groups Note 1
	Minimum
NRSRP
	Minimum
NSCH_RP
	NRSRP Ês/Iot
	NSCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	NFDD_G
	-121
	-121 
	( -15
	( -15

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


It is observed from the tables above that the minimum conditions are the same for both normal and enhanced coverage. The current enhanced coverage condition of -121 dBm is insufficient for all operation modes and needs to be improved to support measurement down to the -132dB for stand-alone and -140dBm for in-band and guard-band.
Furthermore, the measurement applicability rules in section 3.6.1 of [2] states the following:
	-
The requirements for normal coverage in idle mode shall apply provided the UE category NB1 is with the radio condition that NSCH Ês/Iot ( -6 dB and NRS Ês/Iot ( -6 dB.

-
The requirements for enhanced coverage in idle mode shall apply provided the UE category NB1 is with the radio condition that NSCH Ês/Iot ( -15 dB and NRS Ês/Iot ( -15 dB.


It is observed from the applicability rule above that there is 9 dB coverage enhancement with respect to normal coverage which is not reflected on the minimum measurement level for enhanced coverage in Table B.1.4-2. This minimum level should be modified to be consistent with the MCL calculations and the applicability rule above. 
Since the deployment mode of a neighbour cell is not always known to the UE, we propose the specify the minimum level as -140 dBm assuming the worst case scenario. 

Based on the discussions above, we make the following observation and proposal:

· Observation: There is mismatch between the applicability rule for measurement requirements for enhanced coverage and the minimum measurement level for category NB1 UEs in enhanced coverage. 
· Proposal: Minimum measurement level for NRSRP and NSCH_RP is specified as -140 dBm for category NB1 UEs in enhanced coverage. 
3 Conclusions

In this contribution we have discussed the applicability rule and the minimum measurement level for category NB1 UEs in enhanced coverage. The current cell reselection requirement should be improved to support measurement down to the -132dB for stand-alone and -140dBm for in-band and guard-band. Based on the discussions above, we make the following observation and proposal:

· Observation: There is mismatch between the applicability rule for measurement requirements for enhanced coverage and the minimum measurement level for category NB1 UEs in enhanced coverage. 
· Proposal: Minimum measurement level for NRSRP and NSCH_RP is specified as -140 dBm for category NB1 UEs in enhanced coverage.
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