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1
Introduction
The following bands shall be considered with high priority for defining any RAN4 band specific requirement within Release 13 [1]
· Bands 1, 2, 3, 5, 8, 12, 13, 17, 18, 19, 20, 26, 28, 66.
In this contribution we study the need to have A-MPR for these bands.
2
Discussion

	Band
	Additional requirement
	E-UTRA
A-MPR
	NB-IoT
A-MPR
	Comments

	1
	6.6.3.3.1
	Yes
	No
	PHS protection. NB-Iot does not need A-MPR 
due to 4.3 MHz separation.

	2, 66
	6.6.2.2.1
	Yes
	No
	For E-UTRA allocation size that is allowed to have A-MPR needs to be Clrb=5 at minimum hence NB-IoT does not need A-MPR. 

	3
	N/A
	No
	No
	No additional requiremetns or A-MPR for E-UTRA

	5
	N/A
	No
	No
	No additional requiremetns or A-MPR for E-UTRA

	8
	N/A
	No
	No
	No additional requiremetns or A-MPR for E-UTRA

	12
	6.6.2.2.3
	No
	No
	Additional requirement is for FCC SEM. 
NB-IoT does not need A-MPR to meet it.

	13
	6.6.2.2.3
	No
	No
	Additional requirement is for FCC SEM. 
NB-IoT does not need A-MPR to meet it.

	
	6.6.3.3.2
	Yes
	No
	 PS protection. Separation of 2 MHz is sufficient.

	17
	6.6.2.2.3
	No
	No
	Additional requirement is for FCC SEM. 
NB-IoT does not need A-MPR to meet it.

	19
	6.6.3.3.3
	No
	No
	Additional requirement is for FCC SEM. 
NB-IoT does not need A-MPR to meet it.

	20
	N/A
	Yes
	No
	A-MPR for E-UTRA is for avoiding self-inrference. 
Not needed for NB-IoT as Tx IMD does not reach own Rx

	26
	6.6.3.3.5
	Yes
	No
	 PS protection. Separation of 500 kHz is sufficient.

	
	6.6.3.3.6
	Yes
	No 
	Easier than 6.6.3.3.5

	
	6.6.3.3.7
	Yes
	 No
	Easier than 6.6.3.3.5

	
	6.6.3.3.8
	Yes
	No
	 PS protection. Separation 2 MHz. Easier than 6.6.3.3.2.

	28
	6.6.3.3.10
	No
	No
	Japanese TV pretection. NB-Iot does not need A-MPR 
due to 8 MHz separation.

	
	6.6.3.3.11
	Yes
	No
	General TV pretection. NB-Iot does not need A-MPR 
due to 9 MHz separation.


2.1 
Band 13

Band 13 UE needs to meet -57 dBm / 6.25 kHz Public safety requirement which is 2 MHz away.
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD


Table 6.6.3.3.2-1: Additional requirements 

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	10 MHz
	

	769 ≤ f ≤ 775
	-57
	6.25 kHz

	NOTE:
The emissions measurement shall be sufficiently power averaged to ensure standard standard deviation < 0.5 dB.


Conclusion: No A-MPR required.
2.2
Band 26

Band 26 UE needs to meet several public safety requirements, see below.
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	FDD


6.6.3.3.5 
Minimum requirement (network signalled value "NS_12")

When “NS 12” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.5-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.

Table 6.6.3.3.5-1: Additional requirements 

	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz
	

	806 ≤ f ≤ 813.5
	-42
	6.25 kHz

	NOTE 1:
The requirement applies for E-UTRA carriers with lower channel edge at or above 814.2 MHz.

NOTE 2:
The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB.


Table 6.6.3.3.6-1: Additional requirements 

	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	1.4, 3, 5 MHz
	

	806 ≤ f ≤ 816
	-42
	6.25 kHz

	NOTE 1:
The requirement applies for E-UTRA carriers with lower channel edge at or above 819 MHz.

NOTE 2:
The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB.


Table 6.6.3.3.7-1: Additional requirements 

	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	10 MHz, 15 MHz
	

	806 ≤ f ≤ 816
	-42
	6.25 kHz

	NOTE 1:
The requirement applies for E-UTRA carriers with lower channel edge at or above 824 MHz.

NOTE 2:
The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB.


Table 6.6.3.3.8-1: Additional requirements 

	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz
	

	851 ≤ f ≤ 859
	-53
	6.25 kHz

	NOTE 1:
The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB.


Conclusion: No A-MPR required.
3 
Summary

We have studied potential A-MPR cases and with simulations verified the most challenging ones. The concusion is no A-MPR is needed for NB-IoT for those bands that are part REL-13 WI.
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8
Study of UE requirements

8.1
Transmitter characteristics
8.1.X
A-MPR

The following bands shall be considered with high priority for defining any RAN4 band specific requirement within Release 13
· Bands 1, 2, 3, 5, 8, 12, 13, 17, 18, 19, 20, 26, 28, 66.
Based on simulation on most difficult cases i.e. band 13 and 26 it was concluded that no A-MPR is needed for NB-IoT bands shall be considered with high priority within Release 13.
	Band
	Additional requirement
	E-UTRA
A-MPR
	NB-IoT
A-MPR
	Comments

	1
	6.6.3.3.1
	Yes
	No
	PHS protection. NB-Iot does not need A-MPR 
due to 4.3 MHz separation.

	2, 66
	6.6.2.2.1
	Yes
	No
	For E-UTRA allocation size that is allowed to have A-MPR needs to be Clrb=5 at minimum hence NB-IoT does not need A-MPR. 

	3
	N/A
	No
	No
	No additional requiremetns or A-MPR for E-UTRA

	5
	N/A
	No
	No
	No additional requiremetns or A-MPR for E-UTRA

	8
	N/A
	No
	No
	No additional requiremetns or A-MPR for E-UTRA

	12
	6.6.2.2.3
	No
	No
	Additional requirement is for FCC SEM. 
NB-IoT does not need A-MPR to meet it.

	13
	6.6.2.2.3
	No
	No
	Additional requirement is for FCC SEM. 
NB-IoT does not need A-MPR to meet it.

	
	6.6.3.3.2
	Yes
	No
	 PS protection. Separation of 2 MHz is sufficient.

	17
	6.6.2.2.3
	No
	No
	Additional requirement is for FCC SEM. 
NB-IoT does not need A-MPR to meet it.

	19
	6.6.3.3.3
	No
	No
	Additional requirement is for FCC SEM. 
NB-IoT does not need A-MPR to meet it.

	20
	N/A
	Yes
	No
	A-MPR for E-UTRA is for avoiding self-inrference. 
Not needed for NB-IoT as Tx IMD does not reach own Rx

	26
	6.6.3.3.5
	Yes
	No
	 PS protection. Separation of 500 kHz is sufficient.

	
	6.6.3.3.6
	Yes
	No 
	Easier than 6.6.3.3.5

	
	6.6.3.3.7
	Yes
	 No
	Easier than 6.6.3.3.5

	
	6.6.3.3.8
	Yes
	No
	 PS protection. Separation 2 MHz. Easier than 6.6.3.3.2.

	28
	6.6.3.3.10
	No
	No
	Japanese TV pretection. NB-Iot does not need A-MPR 
due to 8 MHz separation.

	
	6.6.3.3.11
	Yes
	No
	General TV pretection. NB-Iot does not need A-MPR 
due to 9 MHz separation.


