
3GPP TSG-RAN WG1 Meeting #83
R1-157243
Anaheim, USA, 15th – 22nd November 2015
Agenda item:

6.2.6.1.1
Source:
Nokia Networks
Title:
Latency Evaluation for Stand-alone Operation
Document for:

Discussion and Decision
1
Introduction
In this contribution, we provide latency evaluation for NB-IoT stand-alone operation using the following numerology options –
· OFDMA on the downlink - 15 kHz sub-carrier spacing using normal CP

· SC-FDMA using single-tone transmission
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Simulation Assumptions
Table 1 provides common link-level simulation assumptions for stand-alone operation. 
Table 1. Link-level simulation assumptions for stand-alone operation.
	Parameter
	Value

	System bandwidth
	200 kHz

	Frequency band
	900 MHz

	eNB transmit power
	43 dBm

	MS transmit power
	23 dBm

	Propagation channel model
	TU

	Doppler spread
	1 Hz 

	Interference/noise
	Sensitivity

	Antenna configuration (Transmission mode)
	DL: eNB: 1Tx, MS: 1Rx 
UL: eNB: 2Rx, MS: 1Tx

	Frequency error
	Randomly chosen from [-50, +50] Hz

	Timing error
	Randomly chosen from [-2.5, +2.5]us

	Downlink Tx filter
	27-tap FIR filter [1] 

	Thermal noise density (dBm/Hz)
	-174

	BS Receiver noise figure (dB)
	3

	MS Receiver noise figure (dB)
	5

	Interference margin (dB)
	0

	Receiver processing gain (dB)
	0

	CRS power boosting
	None


Additional simulation assumptions and performance results can be found in [1]. The following steps are used in calculating the exception report latency –

· Synchronization

· MIB acquisition

· Random access including Msg 1-4. This also includes a waiting time between reception of random access preamble and RAR transmission in case the eNB is in the middle of a downlink transmission.
· Uplink grant + data transfer (for 90% confidence level)
· Uplink grant + data transfer (for 99% confidence level)

In addition, it is assumed that the M-PDSCH begins immediately after the M-EPDCCH while the M-PUSCH begins 9ms after reception of the M-EPDCCH. Processing time of 3ms has also been used for both eNB and UE.
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Latency Evaluation
Latency evaluation at 164 dB MCL for exception report (20 bytes application report, 65 bytes upper layer protocol header, and 15 bytes SNDCP/LLC/RLC/MAC/CRC overhead is assumed) transmission is shown in Table 2. 
Table 2. Latency evaluation for stand-alone operation (164dB MCL).

	Activity
	Time (ms)

	Synchronization
	520

	MIB acquisition
	640

	PRACH
	1440

	Wait
	572

	DCI + RAR 
	72

	Msg3
	349

	DCI + Msg4
	83

	DCI (UL grant)
	45

	UL Data Tx
	2163

	90% confidence
	5884

	 
	 

	DCI (UL grant)
	45

	UL Data Tx
	2163

	99% confidence
	8092


Table 2 shows that an exception report can be successfully transmitted within 10 seconds with 99% confidence at 164dB MCL for stand-alone operation.
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Conclusion
This contribution provides latency analysis for exception report in stand-alone operation. The performance results show that an exception report can be successfully transmitted with 99% confidence within 10 seconds at 164dB MCL.
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