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Introduction
[bookmark: _Ref421460494]At RAN#69 a new work item on narrowband IoT and tasked RAN1 to evaluate two numerology options for both UL and DL:
· DL: 15 kHz sub-carrier spacing (with normal or extended CP) and 3.75 kHz sub-carrier spacing. 
· UL: FDMA with GMSK modulation and SC-FDMA (including single-tone transmission as a special case of SC-FDMA) 

One of the performance objectives for the IoT device to meet is the latency target of 10 ms for an MAR exception report[1]. Even if a possible down selection of DL and UL numerology could be seen as independent evaluations, in order to estimate the latency, a system with both DL and UL must be assumed for the evaluation. For this reason, in this contribution we will show that a NB-IoT system as described in [2] with can meet the latency requirement when operating in the guard band. This analysis follows the same template as the inband evaluation in [3].
This contribution is an update of contribution [4] where the updated cell search results from [5] have been included.
Evaluation
[bookmark: _GoBack]The difference to the inband analysis in [3] is that due to the lower DL overhead for guard band operation, the transmission times in the DL have been reduced according to the reduction in overhead. The same power boosting of 6 dB is assumed also for the guard band case. The cell search results for guard band operation from [5] have been used.
Table 1 shows the latency results for delivery of a MAR exception report when operating in the guard band. An additional case has been added for the 164 dB MCL case where the BLER target is set to the 1% in order to meet the 99% confidence level already in the first transmission reducing the latency for the maximum MCL case. 
[bookmark: _Ref426216752]Table 1 Exception report delivery time with 90% confidence
	Coupling loss (dB)
	144
	154
	164
	164 

	Initial BLER target
	10%
	10%
	10%
	1%

	Tsync
	210
	250
	850
	850

	TMIB
	151
	351
	1911
	1911

	TPRACH
	324
	688
	1440
	1440

	TCHANNEL FREE
	539
	539
	539
	539

	TRAmsg2-4 
	44
	194
	696
	696

	TULgrant
	47
	32
	121
	121

	TULdata
	39
	553
	1923
	2300

	Total time
(90% conf)
	1354
	2607
	7420
	

	TAck
	41
	47
	117
	

	TULdata
	39
	553
	1923
	

	Total time
(99% conf)
	1434
	3207
	9460
	7797



Based on these results we make the following observation:
Observation 1: 
· NB-LTE can me meet the latency target of 10 s for an exception report for all coverage classes when operating  in the guard band
Conclusions
This contribution presents the latency evaluation of delivering the exception report in NB-LTE. The following observations were made:
Observation 1: 
· NB-LTE can me meet the latency target of 10 s for an exception report for all coverage classes when operating  in the guard band
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