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Pseudo CR 45.820 – Narrowband LTE Coverage Performance Evaluation (update of GP-150799)
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1.1	Background Information
A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62.
The study allows both for an evolution of GSM, to comply with the objectives of the study, and non-backwards compatible solutions by a new system design.
1.2	Reason for change
In GERAN#67, a new system design, i.e., NB LTE, based on the current LTE system but using only 200 kHz bandwidth is proposed in GP-150779. This document contains the coverage performance evaluation of NB LTE.
1.3	Summary of change
The coverage evaluation of NB LTE.
pCR to 3GPP TR 45.820-v1.4.0
7.4.6 Concept evaluation
7.4.6.1 Coverage evaluation
Omitted
7.4.6.1.3 Downlink shared data and common control channels
7.4.6.1.3.1 Evaluation methodology and assumptions
The evaluation methodology as detailed in section 5.1 is fully adopted. The relevant parameters are set according to Annex C and included in Table 7.4.6.1.3-1 for easy reference.
Table 7.4.6.1.3-1: Assumptions for link level simulations.
	Parameter
	Value

	Frequency band
	900 MHz

	Propagation channel model
	TU

	Doppler spread
	1 Hz 

	Interference/noise
	Sensitivity

	Antenna configuration
	BS: 1T2R
MS: 1T1R

	Frequency error
	 
F_offset(t) = F_est_error + (F_drift_inactive *T_inactive)  + (F_drift_active * t). 

	NB LTE specific frequency error  (F_est_error)
	Randomly chosen from [-50, 50] Hz

	Frequency drift rate (F_drift_active)
	22.5 Hz/second

	BS transmit power per 200KHz (dBm)
	43

	MS transmit power (dBm)
	23 dBm

	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



The modulation and coding scheme (MCS) considered is to identify the maximum coupling loss (MCL) that can meet the 10% BLER target. The used MCSs in the evaluation are summarized in Table 7.4.6.1.3-2. For M-PDSCH, the data rate above SNDCP is 3.1 kbps.
 
Table 7.4.6.1.3-2: Summary of the MCSs used for different downlink channels.
	
	M-PDSCH
	M-PBCH
	M-PDCCH
	M-EPDCCH

	Coding scheme
	Conv. Code
	Conv. Code
	Conv. Code
	Conv. Code

	Code rate
(per repetition)
	0.34
	0.08
	0.11
	0.067

	modulation
	QPSK
	QPSK
	QPSK
	QPSK

	# repetition
	24
	4
	8
	12

	BW (Hz)
	180000
	180000
	180000
	180000



7.4.6.1.3.2 Results
The MCLs for M-PDSCH, M-PBCCH, M-PDCCH and M-EPDCCH are summarized in table 7 .4.6.1.3-3
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	Logical channel name
	M-PDSCH
	M-PBCH
	M-PDCCH
	M-EPDCCH

	(1) Tx power (dBm)
	43
	43
	43
	43

	(2) Thermal noise density (dBm/Hz)
	-174
	-174
	-174
	-174

	(3) Receiver noise figure (dB)
	5
	5
	5
	5

	(4) Interference margin (dB)
	0
	0
	0
	0

	(5) Occupied channel bandwidth (Hz)
	180,000
	180,000
	180,000
	180,000

	(6) Effective noise power
= (2) + (3) + (4) + 10 log ((5))  (dBm)
	-116.4
	-116.4
	-116.4
	-116.4

	(7) Required SINR (dB)
	-4.7
	-11.7
	-6
	-6

	(8) Receiver sensitivity = (6) + (7) (dBm)
	-121.1
	-128.1
	-122.4
	-122.4

	(9) Rx processing gain
	0
	0
	0
	0

	(10) MCL  = (1) (8) + (9) (dB)
	164.1
	171.1
	165.4
	165.4





7.4.6.1.4 Uplink shared data channel
7.4.6.1.4.1 Evaluation methodology and assumptions
The evaluation methodology as detailed in section 5.1 is fully adopted. The relevant parameters are set according to Annex C and included in Table 7.4.6.1.3-1 for easy reference.
In NB LTE, there is only uplink share data channel, i.e., M-PUSCH, which carries both uplink control and data. In the extreme coverage case, Turbo code with rate 0.21 is used. One subcarrier, i.e., 2.5 KHz is used, and the modulation is BPSK. The data rate above SNDCP is 354 bps.
7.4.6.1.4.2 Results
The MCLs for M-PUSCH is given in Table 7.4.6.1.4-1. 
Table 7.4.6.1.3-3: MCL of NB LTE
	Logical channel name
	M-PUSCH

	(1) Tx power (dBm)
	23

	(2) Thermal noise density (dBm/Hz)
	-174

	(3) Receiver noise figure (dB)
	3

	(4) Interference margin (dB)
	0

	(5) Occupied channel bandwidth (Hz)
	2,500

	(6) Effective noise power
= (2) + (3) + (4) + 10 log ((5))  (dBm)
	-137.0

	(7) Required SINR (dB)
	-5.6

	(8) Receiver sensitivity = (6) + (7) (dBm)
	-142.6

	(9) Rx processing gain
	0

	(10) MCL  = (1) (8) + (9) (dB)
	165.6
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