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Background
The issue of A-MPR for NTN NB-IoT in NS_24 has been raised in [1], where it is proposed that the same A-MPR should be specified for both cat-M1 and NB-IoT. 
In this paper, we present the corresponding measurement results based on actual devices to support our observations and proposals

1. [bookmark: _Hlk8895418]Discussion 
For NS_24, it was proposed in RAN4#105[2] that no A-MPR is needed for NB-IoT but [3.5] dB A-MPR for cat-M1. Though the BW of NB-IoT is smaller than cat-M1 devices, the emission level at a frequency offset equal to or larger than 5 MHz from the upper edge of the channel bandwidths is dominated by the phase noise of the phase lock loop (PLL). 
Observation 1: The emission level at a frequency offset equal to or larger than 5 MHz is dominated by the phase noise of the phase lock loop (PLL). 
To our understanding, there is no significant difference between the cat-M1 and NB-IoT devices regarding the PLL implementation. Therefore, it is proposed to align the A-MPR values for NB-IoT with cat-M1 for NS_24.
Observation 2: No significant difference between the cat-M1 and NB-IoT devices regarding the PLL implementation frequency in B65 is set at the closest position to the protected B34 as defined in NS_24.
1. Measurement results
To support our observation, the following measurements for emission level at B34 for a cat-M1 device and an NB-IoT device are provided. 
The measurement setups are shown below
· Transmitter setup: 
· In CatM1 test: 1.4MHz, 6RB, Ftx = 2004.3MHz (B65). Pout = 23, 20, 19dBm
· In NB-IoT test: 12 tones (1RB), Ftx  = 2004.9MHz (B65), Pout = 23, 20, 19 dBm

· Measured performance: 
· Tx emission in protected band 34: Frx = 2010 to 2011MHz (MBW=1MHz):
· Measured with different input attenuator settings in Spectrum Analyzer (2 plots for each test case)

The measurement results are summarized in Table I, and the measurement plots are presented in the appendix section.
Table I the emission level at B34 for a cat-M1 and NB-IoT device
	Tx Pout set in B65
(with 5MHz offset)
	Tx Noise in protected B34

	
	Cat-M1
	NB-IoT

	Pout = 23dBm
	-48.45dBm
	-48.4dBm

	Pout = 20dBm
	-52.23dBm
	-51.5dBm

	Pout = 19dBm
	-53.22dBm
	-52.4dBm



From the measurement results, it can be observed that:
· There is no difference in Tx noise at 5MHz offset in CatM1 and NB-IoT modes 
· small differences are caused by actual Pout variations rel. to Pout set.
· In both modes, the Tx noise exceeds the NS_24 limit of -50dBm/1MHz at Pout=23dBm (A-MPR = 0dB)
· In both modes, the Tx noise meets the NS_24 limit with ~1.5-2dB margin at Pout=20dBm (A-MPR=3dB).
· The margin increases at Pout=19dBm.
Observation 3: Based on the measurement, the Tx noise exceeds the NS_24 limit of -50dBm/1MHz at Pout=23dBm (A-MPR = 0dB) for both cat-M1 and NB-IoT devices, but the Tx noise meets the NS_24 limit with ~1.5-2dB margin at Pout=20dBm (A-MPR=3dB) for both type of devices, while The margin increases at Pout=19dBm.
As conclusion, an A-MPR value of 3.5dB for both cat-M1 and NB-IoT will allow some reasonable margin for Pout tolerances and part-to-part variations. 
It is worth mentioning that applying A-MPR in the NS_24 case doesn’t’ affect the UE and NW capability in the majority of use cases and scenarios where B34 protection is not required. Therefore, Therefore, we proposed to Specify the same A-MPR of about 3.5 dB in NS-24 for both CatM1 and NB-IoT mode
Observation 4: Applying A-MPR in the NS_24 case doesn’t affect the UE and NW capability in the majority of use cases and scenarios where B34 protection is not required
Proposal 1: Specifying the same A-MPR of about 3.5 dB in NS-24 for both CatM1 and NB-IoT.
1. Conclusion
In this contribution, we make the following observations and conclusions: 
Observation 1: The emission level at a frequency offset equal to or larger than 5 MHz is dominated by the phase noise of the phase lock loop (PLL). 
Observation 2: No significant difference between the cat-M1 and NB-IoT devices regarding the PLL implementation frequency in B65 is set at the closest position to the protected B34 as defined in NS_24.
Observation 3: Based on the measurement, the Tx noise exceeds the NS_24 limit of -50dBm/1MHz at Pout=23dBm (A-MPR = 0dB) for both cat-M1 and NB-IoT devices, but the Tx noise meets the NS_24 limit with ~1.5-2dB margin at Pout=20dBm (A-MPR=3dB) for both type of devices, while The margin increases at Pout=19dBm.
Observation 4: Applying A-MPR in the NS_24 case doesn’t affect the UE and NW capability in the majority of use cases and scenarios where B34 protection is not required
Proposal 1: Specifying the same A-MPR of about 3.5 dB in NS-24 for both CatM1 and NB-IoT.
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1. Appendix measurement plot of the emission level. 
CatM1, 1.4MHz, 6RB, Ftx= 2004.3MHz, TX power = 23dBm
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CatM1, 1.4MHz, 6RB, Ftx= 2004.3MHz, TX power = 20dBm
[image: Chart

Description automatically generated with medium confidence][image: Graphical user interface

Description automatically generated with medium confidence]











CatM1, 1.4MHz, 6RB, Ftx= 2004.3MHz, TX power = 19dBm
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NB-IoT, 12 tones (1RB) at 2004.9MHz, TX power = 23dBm
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NB-IoT, 12 tones (1RB) at 2004.9MHz, TX power = 20dBm
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NB-IoT, 12 tones (1RB) at 2004.9MHz, TX power = 19dBm
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