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Introduction
[bookmark: _Ref421460494]At RAN#69 a new work item on narrowband IoT was agreed. In this contribution the evaluation results of exception report delivery latency is presented for the proposed channels for NB-LTE as described in [1] following the methodology given in in TR45.820 [2] where the connection to the core network is assumed to be Gb based, since that is what has been agreed to be assumed in the GERAN study item. The evaluation is done in the same way as for the standalone case [3] except for a few differences:
· The evaluation is done for 164 dB coupling loss only as this is the most challenging case. 
· In order to reduce the network synchronization time we assume that PSS/SSS Configuration 2 [4] is used. In the evaluation the longest initial synchronization time from the two cases of 0 interferers and 2 interferers is used at 90 % success rate.
· The initial BLER for the exception report transmission is set to 1% instead of 10%. This means that no re-transmission is required to meet 99% successful report delivery. The transmission time increases slightly but since the increase is less than the time required for a re-transmission, we still gain in latency.

Discussion
Table 1 summarizes the different activities and waiting times during an exception reporting event. The following assumptions have been made:

· The various waiting times (indicated using grey color) are estimated in the same way as in [3] with the difference that the EPDCCH periodicity has increased from 40 ms to 120 ms (same as the EPDCCH transmission time at 164 dB coupling loss).
· The MIB acquisition time is based on the results in [5]. An additional 640 ms is added to the acquisition time as the terminal may need to wait one M-PBCH TTI before it can start reading. The total acquisition time is therefore 640 + 1920 = 2560 ms.
· The EPDCCH transmission time is based on the results in [5]. The same result is also used for the PDSCH transmission time (RA msg2 and RA msg4). Since we lack results for 10 byte TB, the transmission time for RA msg2 is extrapolated based on the 8 byte TB result.
· As the power availability in uplink remains unchanged, PRACH and PUSCH transmission times are the same as in standalone operation [3], except for the uplink report where the PUSCH transmission time is for 1% BLER. Note at 164 dB coupling loss we are in the power limited region and only a single subcarrier will be used for the PUSCH transmissions. By using one of the outer subcarriers we can avoid any collision with PRACH.

Table 1: NB-LTE Latency Evaluation
	Activity
	Size (bytes)
	164 dB

	Synch
	
	[bookmark: _GoBack]1110

	MIB
	
	2560

	PRACH
	
	1440

	Wait for EPDCCH
	
	740

	DL assignment
	8
	120

	Wait for PDSCH
	
	0

	RA msg 2 (RAR)
	10
	150

	Wait for PUSCH
	
	9

	RA msg 3 (TLLI + Access cause + BSR)
	11
	300

	Wait for EPDCCH
	
	21

	DL assignment
	8
	120

	Wait for PDSCH
	
	0

	RA msg 4 (cont. res.)
	8
	120

	Wait for EPDCCH
	
	0

	UL grant
	8
	120

	Wait for PUSCH
	
	9

	Uplink report (50 bytes)
	100
	2300

	eNB processing
	
	3

	Total
	
	9122




Conclusions
The latency analysis shows that even in the worst conditions an uplink report can be sent with below10 seconds latency. 
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