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1 Introduction
In RAN4#84, it is agreed to further investigate the NS-05 for CAT-M2 based on [1], it propose four cases to be simulated:

Case 1: single PRB transmission with channel bandwidth of 20MHz@Fc=1930MHz
Case 2: full RB transmission (24 RB) with channel bandwidth of 20MHz@Fc=1930MHz
Case 3:  Single PRB transmission with channel bandwidth of 15 MHz@Fc=1932.5MHz
Case 4: full RB transmission (24 RB) with channel bandwidth of 15 MHz@Fc=1932.5MHz
In this paper, the basic simulation result is given to show the preliminary result on the four cases above.

2 Discussion
2.1 Simulation setting
The additional requirement for protecting of the PHS is listed in Table 6.6.3.3.1-1
Table 6.6.3.3.1-1: Additional requirements (PHS)

	Frequency band

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

	
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	
	

	1884.5 f 1915.7
	-41
	-41
	-41
	-41
	300 KHz
	1


Other parameter setting is listed below:

PA: 2GHz measured
C-IM3: 60 dBc
IQ imbalance, phase: 1.5 deg
IQ imbalance, gain: 0.3 dB
DC leakage 25 dBc
RMS phase noise 2 deg 
The Resource is allocated according to RIV for the PUSCH resource which is specified in [2] and [3] for BL/CE UE.
2.1.1 simulation result
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Figure 1: UE emission on PHS band for  Case 1 and 2 
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Figure 2: UE emission on PHS band for  Case 3 and 4
The emission to the PHS band is shown in Figure 1 and Figure 2. The observation based on the simulation results is as follows:

Observation #1:  IM3 spur for single PRB transmission is not problem for PHS band (case 1 and 3).

Observation #2:  There will be additional output power back off value needed for case 2 for 24 PRB transmission, around 5 dB compared with 23 dBm transmit power.
Observation #3:  when the LO frequency placed at 1932.5MHz and channel bandwidth = 15 MHz, no need for further additional output power back off.

Since the A-MPR is allowance in addition to the allowed MPR requirements specified in subclause 6.2.3E [4], the recommended A-MPR for case 2 is 3 dB. According to RIV [2] [3], the next RB offset for 24 PRB beside 0 is 3 which means there will be 3 PRB in additional to the guard band of 10% of system channel, moving waveform in Figure 1 to right of 3PRB frequency offset will have emission reduction more than 3dB against the PHS additional requirement, so there will be no A-MPR required for other RB offset.
As the requirement is in absolute value, for power class 5 cat-M2 device, it is not foreseen the A-MPR is needed considering the MPR of 2 dB already. The PHS protection is in IM3 zone of transmission and 3 dB power decrease will give enough emission reduction to pass the additional emission requirement. The same conclusion applies to power class 6 cat-M2 device.
Proposal-1: the A-MPR for NS-05 for CAT-M2 of power class 3 UE is 3 dB with configuration: channel bandwidth =20MHz, 24 RB transmission @ (NB index, RB start )= 0,1
Proposal-2: No A-MPR for NS-05 for cat-M2 needed for power class 5 and 6.
3 Conclusions

The simulation for four cased listed in [3] is done and below observations is follows:
Observation #1:  IM3 spur for single PRB transmission is not problem for PHS band (case 1 and 3).

Observation #2:  There will be additional output power back off value needed for case 2 for 24 PRB transmission, around 4 dB compared with 23 dBm transmit power.

Observation #3:  when the LO frequency placed at 1932.5MHz and channel bandwidth = 15 MHz, no need fpr further additional output power back off.

Proposal-1: the A-MPR for NS-05 for CAT-M2 of power class 3 UE is 3 dB with configuration: channel bandwidth =20MHz, 24 RB transmission@ (NB index, RB start )= 0,1
Proposal-2: No A-MPR for NS-05 for cat-M2 needed for power class 5 and 6.
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