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1	Background 
During the RAN4#108 meeting, contributions [2,3] provided inputs on NS_03 and NS_35 PC2 A-MPR and initial agreements were captured in WF [1]. In this contribution, we perform some verifications based on the available contributions data and provide some additional input.
2 Discussion
The way forward [1] captured the following agreements for NS_03 and NS_35 A-MPR based on contributions [2, 3].
<Sub-topic 2-5 A-MPR for n2, n25, n66 and n70>
<Agreement>: On network signalling flag NS_03, for the NR waveforms DFT-s-OFDM and CP-OFDM there is no need for additional power back-off and the PC3 table could be re-used.
<Sub-topic 2-6 A-MPR for n71>
<Agreement>: Further check for PC2 A-MPR and use the proposal below as the starting point:
· re-use the A-MPR region from PC1 and set the allowed power back-off to 3dB DFT-s-OFDM and 4.5dB for and CP-OFDM.
During the meeting the company that contributed [2,3] requested that a separate company cross-check their findings, if possible. We analyzed their related contributions in the following chapters.
2.1 Verification of NS_03 proposed A-MPR
The back-off plots presented in [2] show that some back off is needed in the inner region, while the NS_03 PC3 A-MPR Table only has back-off for outer allocations. Thus, it is important to check if inner allocation MPR for 1Tx is sufficient.

For DFT-s-OFDM QPSK outer allocation, the 1Tx PC2 MPR is 1dB and 0 dB for inner allocations. However, the DFT plots in [2] show a non-zero MPR for 1RB inner allocations within the first and last third of the RBstart values. This is typical of the 3rd order IMD of the wanted 1RB and its image falling into the SEM region. Based on the plots, these allocations would require 0.5dB A-MPR.

For CP-OFDM QPSK outer allocation, the 1Tx PC2 MPR is 3dB and 1.5 dB for inner allocations. The CP plots show a non-zero MPR for 1RB inner allocations that are typical of the 3rd order IMD of the wanted RBs and their image falling into the SEM region. Based on the plots, these allocations would require up to 1.5dB A-MPR, which is covered by MPR. It is possible that some points would need further verification, especially for 2Tx, as our understanding is that the simulation in [2] only covers the 1Tx case.

The current agreement can thus be confirmed for 1Tx PC2, with the addition of A-MPR for 1RB inner DFT-s-OFDM allocations and can be confirmed later for 2Tx.

Proposal for NS_03: The following yellow highlighted text is used for PC2 NS_03 in Table 6.2.3.7-1. Values are captured in brackets to confirm the CBW > 20MHz and 2Tx case:

Table 6.2.3.7-1 A-MPR for NS_03
	Modulation/Waveform
	Outer (dB)
	Inner (dB)

	DFT-s-OFDM
	PI/2 BPSK
	≤ 1.5
	N/A1

	
	QPSK
	≤ 2
	

	
	16 QAM
	≤ 3
	

	
	64 QAM
	≤ 3.5
	

	
	256 QAM
	≤ 5.5
	

	CP-OFDM
	QPSK
	≤ 4
	

	
	16 QAM
	≤ 4
	

	
	64 QAM
	≤ 4.5
	

	
	256 QAM
	≤ 7.5
	

	NOTE 1:	Void for DFT-s-OFDM 1RB allocations, [0.5] dB A-MPR is required for PC2 operation.
NOTE 2:	Void


2.2 Verification of NS_35 proposed A-MPR
First it should be noted that contribution [3] only verified 5, 10, 15 and 20MHz channel bandwidths. However, Band n71 now also has 25, 30 and 35MHz channels bandwidths to be considered.

Secondly, the simulation in [3] only covers the 1Tx case and it would be advisible to verify that the proposed A-MPR is also valid for 2Tx.

Additionally, considering the available input, only outer and edge allocations are requiring a slightly higher back off than the 1Tx PC2 MPR. At these moderate back-off levels, we have ample experience on the match between simulated and measured values for back-off. Furthermore, these edge allocation cases are dominated by WOLA filtering and much less by the PA non-linearities and; thus, PA measurements may not be necessary.

The definition for edge allocations for PC1 is a bit more complex than the regular PC2 case but is needed as the 1Tx PC2 outer MPR is not sufficient to cover the fully allocated cases and the low LCRB edge cases. 

The current agreement can thus be confirmed for 1Tx PC2 and up to 20MHz UL CBW and can be confirmed later for wider CBW and 2Tx.

Proposal for NS_35: The following yellow highlighted text is used for PC2 NS_35 in section 6.2.3.31, values are captured in brackets to confirm CBW > 20MHz and 2Tx case:

For power class 2 operation A-MPR = [3] dB for DFT-s-OFDM and A-MPR = [4.5] dB for CP-OFDM and for power class 1 operation A-MPR = 8.5 dB if 
	( LCRB ≤ 0.20 ∙ NRB and ( RBstart = 0 or RBstart + LCRB = NRB ) )
or
	( LCRB = 1 and 5 ∙ | RBstart + 0.5 – NRB / 2 | ∙ 12 ∙ SCS ≥ 1.5 ∙ CBW + 5 MHz ).
3 Conclusion
In this contribution, we have evaluated the results provided in contributions [2,3] and made additional verifications. Overall, our analysis confirms the proposed A-MPR values for PC2 FDD NS_03 and NS_35 with the added adjustments proposed herein.
Proposal for NS_03: The following yellow highlighted text is used for PC2 NS_03 in Table 6.2.3.7-1. Values are captured in brackets to confirm the CBW > 20MHz and 2Tx case:

Table 6.2.3.7-1 A-MPR for NS_03
	Modulation/Waveform
	Outer (dB)
	Inner (dB)

	DFT-s-OFDM
	PI/2 BPSK
	≤ 1.5
	N/A1

	
	QPSK
	≤ 2
	

	
	16 QAM
	≤ 3
	

	
	64 QAM
	≤ 3.5
	

	
	256 QAM
	≤ 5.5
	

	CP-OFDM
	QPSK
	≤ 4
	

	
	16 QAM
	≤ 4
	

	
	64 QAM
	≤ 4.5
	

	
	256 QAM
	≤ 7.5
	

	NOTE 1:	Void for DFT-s-OFDM 1RB allocations, [0.5] dB A-MPR is required for PC2 operation.
NOTE 2:	Void



Proposal for NS_35: The following yellow highlighted text is used for PC2 NS_35 in section 6.2.3.31, values are captured in brackets to confirm CBW > 20MHz and 2Tx case:

For power class 2 operation A-MPR = [3] dB for DFT-s-OFDM and A-MPR = [4.5] dB for CP-OFDM and for power class 1 operation A-MPR = 8.5 dB if 
	( LCRB ≤ 0.20 ∙ NRB and ( RBstart = 0 or RBstart + LCRB = NRB ) )
or
	( LCRB = 1 and 5 ∙ | RBstart + 0.5 – NRB / 2 | ∙ 12 ∙ SCS ≥ 1.5 ∙ CBW + 5 MHz ).
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