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1	Introduction 
Introduction of PC2 A-MPR for NS_43 was discussed during last RAN4 meeting, RAN4#106-bis-e. Extensive evaluation and simulation results were provided in [1]. This contribution provides further considerations on the initial proposals.
2  Discussion
2.1 Simulation assumptions
The following assumptions for the simulations are used:
· Power Class 2 
· Calibration: 1dB MPR: DFT-s-OFDM QPSK 20MHz, 100RB0
· Carrier Leakage: 28dBc
· Image: 28dBc
· CIM3: 60dBc
· CIM5: 70dBc
The simulations are done for NS_43. The spurious co-existence is set according to clause 6.5.3.3.5 which is copied below.
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2.2 Simulation results
Simulations have been conducted for all channel bandwidth from 5MHz, 10MHz and 15MHz. The A-MPR regions proposed in [1] were used as starting point. Selected simulation results can be found in Table 1 where allocations for DFT-s-OFDM and CP-OFDM for QPSK are provided. 



Table 1: A-MPR simulation results for NS_43
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2.3 On 5MHz CBW 
Based on the proposal made in [1] and the discussion from RAN4#106-bis-e it is proposed to apply the A-MPR values according to [1]. The values are copied below for reference and can be found in table 2.


Table 2: A-MPR proposal for 5MHz channel bandwidth
	Modulation/Waveform
	A1 (dB)

	
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	1.0
	N/A

	
	QPSK
	≤ 3.5
	

	
	16 QAM
	≤ 3.5
	

	
	64 QAM
	≤ 3.5
	

	
	256 QAM
	≤ 4.5
	

	CP-OFDM
	QPSK
	≤ 4.0
	

	
	16 QAM
	≤ 4.0
	

	
	64 QAM
	≤ 4.0
	

	
	256 QAM
	≤ 6.5
	



Proposal 1: For 5MHz channel bandwidth apply the A-MPR provided in Table 2.
2.4 On 10MHz CBW 
The proposal for the updated RB regions and limits in [1] is fine and it is proposed to use the regions and as well the A-MPR values. The regions and A-MPR are copied for reference below.
Table 3: Region definition for 10MHz channel bandwidth from [1]
	Channel Bandwidth (MHz)
	Carrier Centre Frequency, Fc (MHz)
	Region A
	Region B

	
	
	RBstart
	LCRB
	A-MPR
	RBstart
	LCRB
	A-MPR

	10 MHz
	FC = 910
	
	> 7.2 MHz/12/SCS
	A2
	
	> 5.4 MHz/12/SCS
	A4

	
	
	
	> 8.1 MHz/12/SCS
	A3
	
	> 7.2 MHz/12/SCS
	A5

	NOTE 1:	The A-MPR values are specified in Table 6.2.3.6-2.
NOTE 2:	Only 15 kHz SCS is applicable for power class 3; both 15kHz and 30kHz SCS are applicable for power class 2.
NOTE 3:	Void



Table 4: Region definition for 10MHz channel bandwidth from [1]
	Modulation/Waveform
	A2 (dB)
	A3 (dB)
	A4 (dB)
	A5 (dB)

	
	Outer
	Inner
	Outer
	Inner
	Outer
	Inner
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [1.5]
	N/A
	
	
	
	N/A
	
	N/A

	
	QPSK
	
	
	
	
	≤ [3.5]
	
	≤ [5]
	

	
	16 QAM
	
	
	
	
	≤ [3.5]
	
	≤ [5]
	

	
	64 QAM
	≤ [4.5]
	
	≤ [5]
	
	
	
	
	

	
	256 QAM
	
	
	
	
	
	
	
	

	CP-OFDM
	QPSK
	
	
	
	
	≤ [4]
	
	≤ [6]
	

	
	16 QAM
	
	
	
	
	≤ [4.5]
	
	≤ [6]
	

	
	64 QAM
	≤ [5]
	
	≤ [6.5]
	
	
	
	
	

	
	256 QAM
	
	
	
	
	
	
	
	



An anomaly is found with the proposed table and highlighted with yellow colour. QPSK would have 0.5dB increased power back-off compared to 16QAM. Since 5dB seems sufficient it is proposed to set QPSK A-MPR to 5dB. This change has been applied to table 3.
Proposal 2: Apply A-MPR regions and MPR from Table 3 and Table 4 for 10MHz channel bandwidth.

2.5 On 15MHz CBW 
The contribution [1] proposed an adjusted region requirement for PC3 and PC2. The proposed region requirements are used as basis with some minor adjustments. The adjustments are highlighted in yellow colour. One change we would like to point out is to use “≥” instead of “>” for the row in Region A (highlighted with green color). The reason is that our simulations showed that this change would cover certain allocations with power back-off need of up to 4dB with CP-OFDM. The regions can be found in Table 5.
Table 5: Region definition for 15MHz channel bandwidth
	Channel Bandwidth (MHz)
	Carrier Centre Frequency, Fc (MHz)
	Region A
	Region B

	
	
	RBstart
	LCRB
	A-MPR
	RBstart
	LCRB
	A-MPR

	15 MHz
	FC = 907.5
	≤ 1.8 MHz /12/SCS

> 12.24 MHz/12/SCS
	
	A6
	> 1.8 MHz/12/SCS

< 6.12 MHz/12/SCS
	≥ 7.2 MHz/12/SCS
	A6

	
	
	≥ 12.24 MHz/12/SCS
	> 0
	A6
	> 1.8 MHz/12/SCS

< 6.12 MHz/12/SCS
	< 7.2 MHz/12/SCS
	A7

	
	
	
	
	
	≥ 1.8 6.12 MHz/12/SCS

≤ 7.2 MHz/12/SCS
	> 5.4 MHz/12/SCS
	A7



The proposed A-MPR for 15MHz channel bandwidth in [1] is agreeable from our point of view and it is proposed to specify the values as copied below in Table 6.
Table 6: A-MPR for 15 MHz channel bandwidth
	Modulation/Waveform
	A6
	A7

	
	Outer /
Inner (dB)
	Outer (dB)
	Inner (dB)

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [12]
	≤ [4]
	[3]

	
	QPSK
	≤ [12]
	≤ [4]
	[3]

	
	16 QAM
	≤ [12]
	≤ [5]
	[4]

	
	64 QAM
	≤ [12]
	≤ [5.5]
	[5.5]

	
	256 QAM
	≤ [12]
	≤ [6.5]
	[5.5]

	CP-OFDM
	QPSK
	≤ [12]
	≤ [6]
	[4.5]

	
	16 QAM
	≤ [12]
	≤ [6]
	[5]

	
	64 QAM
	≤ [12]
	≤ [6.5]
	[6]

	
	256 QAM
	≤ [12]
	≤ [7]
	[7]



Proposal 3: Apply A-MPR regions and MPR from Table 5 and Table 6 for 15MHz channel bandwidth.

4	Conclusions
This contribution provides A-MPR simulation results and proposals on NS_43 based on RAN4#106-bis-e contribution and discussion. The following proposals are made:
Proposal 1: For 5MHz channel bandwidth apply the A-MPR provided in Table 2.
Proposal 2: Apply A-MPR regions and MPR from Table 3 and Table 4 for 10MHz channel bandwidth.
Proposal 3: Apply A-MPR regions and MPR from Table 5 and Table 6 for 15MHz channel bandwidth.
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6.5.3.3.5 Requirement for network signalling values "NS_43" and “NS_43U"

When "NS 43" or “NS_43U" is indicated in the cell, the power of any UE emission shall not exceed the levels specified
in Table 6.5.3.3.5-1. This requirement also applics for the frequency ranges that are less than Foon (MHz) in Table
6.5.3.1-1 from the edge of the channel bandwidth.

Table 6.5.3.3.5-1: Additional requirements for "NS_43" and “NS_43U"

Frequency | Channel bandwidth (MHz) / Spectrum emission limit | Measurement bandwidth
range (dBm)
(MHz)
5,10,15
860<f<890 -40 1 MHz

NOTE 1: Applicable for 5 MHz and 15 MHz channel BW confined between 900 MHz and 915 MHz and
for 10 MHz channel BW confined between 905 MHz and 915 MHz




