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pCR 45.820 NB-CIoT – PAPR Evaluations (Update of GP-150733)
1 Introduction

This document provides the evaluation results of PAPR for NB-CIoT system. Detailed discussions and analysis on the proposed changes are in [1].
2 Proposed text for the TR
	First Change


7. 
Physical layer aspects and radio access protocols for clean slate concepts
[details omitted]
7.3.5
Radio resource management

[details omitted]
7.3.6
Concept evaluation
7.3.6.1
Coverage evaluation
[details omitted]
7.3.6.7
Implementation impacts to legacy base stations
7.3.6.7.1
Downlink PAPR
7.3.6.7.1.1
Simulation settings
The PAPR CCDF (complementary cumulative distribution function) is defined according to:
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where [image: image3.png]


  is the sampling time interval and [image: image5.png]PAPR,



is a threshold value.
The simulation settings are listed in Table 7.3.6.7-1.
Table 7.3.6.7-1. Simulation settings
	Parameter
	Value

	Scenarios
	1 GSM carrier + 1 NB-CIoT carrier;
3 GSM carriers + 1 NB-CIoT carrier;
5 GSM carriers + 1 NB-CIoT carrier

	Downlink subcarrier mapping
	Subcarrier = 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15

(i.e. assuming 1/3 frequency reuse)

	Modulation
	Case 1: BPSK for all simulated subcarriers;

Case 2: 16QAM for all simulated subcarriers

	Transmit power
	GSM: 43 dBm per carrier
NB-CIoT: 43-10*log10(48) = 26.2 dBm per subcarrier


7.3.6.7.1.2
Simulation results
Table 7.3.6.7-2 shows the PAPR values at a probability of 10-4 for the 1 GSM + 1 NB-CIoT, 3 GSM + 1 NB-CIoT and  5 GSM + 1 NB-CIoT scenarios, for both BPSK and 16QAM modulations. 

Table 7.3.6.7-2. PAPR at a probability of 10-4 
	Deployment scenarios
	PAPR with subcarriers modulated by BPSK (dB)
	PAPR with subcarriers modulated by 16QAM (dB)

	1 GSM carrier + 1 NB-CIoT carrier
	6.60
	6.85

	3 GSM carriers + 1 NB-CIoT carrier
	7.11
	7.15

	5 GSM carriers + 1 NB-CIoT carrier
	7.80
	7.84


Note: 26.2 dBm transmit power per subcarrier and the use of 16 subcarriers provide an equivalent back-off of 0.51 dB, 0.79 dB and 1.76 dB of the overall transmit power in the 5 GSM + 1 NB-CIoT scenario, 3 GSM + 1 NB-CIoT scenario and 1 GSM + 1 NB-CIoT scenario, respectively compared to the pure GSM scenario with the same total number of carriers.   
Note: The PAPR values in  the deployment scenario of 1/3 frequency reuse  are expected to be lower than the minimum PAPR that a multi-carrier base station can tolerate with negligible non-linear distortion of the PA.
Note: The possible performance degradation due to higher PAPR for the deployment scenarios of tighter frequency reuse than 1/3 is not considered.
	End of Changes


[1] GP-150732, “NB-CIoT-Downlink PAPR”, Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd, GERAN#67.

