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Introduction
In Release 18 WI for enhanced NR-U [1], one of the objectives is: ”Introduce support for the PC3, +23dBm, power class based on the Rel-16 NR-U WF (R4-2017835)”. In this contribution we discuss first the applicable requirements for PC3 and their impact on 1Tx and 2Tx architectures. We then propose the MPR/A-MPR evaluation assumptions for 1Tx and 2Tx.
Discussion
Applicable requirements for PC3 MPR
The SEM masks, EVM and IBE that were applied to NR-U PC5 full channel and wide-band operation can be reused as is for NR-U PC3. However, it is not the same for ACLR since the increased power may create higher interference. 

There is no agreement for the target ACLR requirement for PC3 for NR-U and it is critical, since at 27dB ACLR, we know from [2] that the SEM is the limiting MPR factor, but at 30dB this would be ACLR. This is even more critical for PC3 based on two PC5 PAs as additional MPR would be required if ACLR becomes tighter.

Still there are a few elements to consider:
· For PC5 the 27dB ACLR target was justified by the fact that at 20dBm it would mean the same interference level than for PC3 at 30dB ACLR
· For the study of licensed or unlicensed operation >6GHz it was found that 27dB ACLR would still be OK for PC3 due to higher path losses
· When going from PC3 to PC2 ACLR was increased by only 1dB for the same interference level, PC1.5 can use the same ACLR than PC2
· To improve ACLR from 27dB to 30dB at least 1dB further backoff is needed at the same PA linearity operation
· For Wi-Fi and in most regulations, there is no ACLR requirement
· The NR-U SEM mask already provides a kind of ACLR since the mask is relative to the in-band power
· If any ACLR requirement is needed for NR-U it is fair that it is the same for 1Tx and 2Tx implementations

From the list above it can be seen that there are arguments for:
· PC3 NR-U ACLR requirement at 30dB
· PC3 NR-U ACLR requirement at 28dB
· PC3 NR-U ACLR requirement at 27dB
· No NR-U ACLR requirement at all

For 1Tx PC3, we could reuse the 30dB that is already agreed for NR bands n77, n78 and n104 since it is in the same frequency range. However, for 2Tx, on top of potential degradations due to reverse IMD, there is at least 1dB extra MPR to improve ACLR by 3dB as the 27dB ACLR limitation is very close to the SEM limitation as it was shown in [2] for both CP-OFDM and DFT-s-OFDM.

Proposal for PC3 ACLR:
· Alternative 1: remove ACLR requirement for both PC5 and PC3
· Alternative 2: same 27dB ACLR requirement for PC5 and PC3
· Alternative 3: same 30dB ACLR requirement for PC3
· Our preference is Alternative 1 as it does not change the PC5 MPR/A-MPR specifications and interference in adjacent channels is anyhow ensured by the fact that the SEM mask is relative to the in-band PSD
MPR and A-MPR Evaluation assumption
Both 1TX and 2Tx PC3 MPR is needed, and the same linearity and front-end assumptions can be used for A-MPR. 
The PC3 PA linearity can be calibrated for the normal NR case since implementation is the same as for n77, n79 and n104 while for the 2Tx case the NR-U PC5 calibrations can be used
Proposal for 1Tx MPR/A-MPR evaluation:
· 4dB post PA losses
· 1dB MPR for QPSK DFT-s-OFDM 20MHz 100RB0 waveform at 30dB ACLR
· MPR is evaluated for the same SEM, EVM and IBE requirements than for PC5
· MPR is evaluated at 30 and 27dB ACLR
· Single CC MPR for 20 to 100MHz channels

For 2Tx implementation, there is an additional contributor related to reverse IMD due to the limited antenna isolation. Since we are now at 5GHz and that 10dB is assumed for 2GHz frequencies, it is feasible to use a less conservative assumption at 16dB which can compensate for the additional MPR due to higher ACLR target. We do not propose 20dB as for the FWA case in n77 because the UE will still be subject to limited volume for antennas and unavoidable body proximity effects.

Proposal for 2Tx MPR/A-MPR evaluation:
· 4dB post PA losses
· 16dB antenna isolation
· 1dB MPR for QPSK DFT-s-OFDM 20MHz 100RB3 waveform at 27dB ACLR and 20MHz NR-U SEM
· MPR is evaluated for the same SEM, EVM and IBE requirements than for PC5
· MPR is evaluated at 30 and 27dB ACLR
· Single CC MPR for 20 to 100MHz channels
PC3 A-MPR opportunities
From the PC5 NS A-MPR values that were analyzed, it can be observed that there are many cases where a PC3 implementation will not be able to deliver more UL power than a PC5 implementation. Thus, it is not very useful to add PC3 to all possible NS. At least some priority can be used. It is clear that a 23dBm power class is not of interest for VLP other than if a VLP mode has to be added to a PC3 LPI UE. For NS_61, it will result in a minimum MPR of 9dB thus it may not be a priority to evaluate OOB limited cases for NS_61.

Similar to what was discussed in [3] for PC5, many cases are limited by in-band PSD and we can calculate similar tables for PC3 in Table 1.
Table 1: A-MPR vs in-band PSD target of different NS for full and interlaced waveforms
	
	
	
	
	
	
	NS

	tot
BW
	Configuration
	LogBW
or RB
	dBm
/MHz
	53
	60
	59
	29/30/31
	28/58
	30
	54

	
	SCS
	WF
	RB
	
	
	-1
	2
	5
	4
	7
	10
	10
	11
	17

	MPR
	DFT
	Full allocation
	1.5

	
	CP
	
	3.5

	BW/WF
	
	A-MPR vs PSD

	20
	15
	DFT
	100
	12.6
	10.4
	11.5
	8.5
	5.5
	6.5
	3.5
	0.5
	0.5
	0.0
	0.0

	20
	15
	CP
	106
	12.8
	10.2
	11.5
	8.5
	5.5
	6.5
	3.5
	0.5
	0.5
	0.0
	0.0

	40
	15
	DFT
	216
	15.9
	7.1
	8.5
	5.5
	2.5
	3.5
	0.5
	0.0
	0.0
	0.0
	0.0

	40
	15
	CP
	216
	15.9
	7.1
	8.5
	5.5
	2.5
	3.5
	0.5
	0.0
	0.0
	0.0
	0.0

	60
	30
	DFT
	162
	17.7
	5.3
	6.5
	3.5
	0.5
	1.5
	0.0
	0.0
	0.0
	0.0
	0.0

	60
	30
	CP
	162
	17.7
	5.3
	6.5
	3.5
	0.5
	1.5
	0.0
	0.0
	0.0
	0.0
	0.0

	80
	30
	DFT
	216
	18.9
	4.1
	5.5
	2.5
	0.0
	0.5
	0.0
	0.0
	0.0
	0.0
	0.0

	80
	30
	CP
	217
	18.9
	4.1
	5.5
	2.5
	0.0
	0.5
	0.0
	0.0
	0.0
	0.0
	0.0

	100
	30
	DFT
	270
	19.9
	3.1
	4.5
	1.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	100
	30
	CP
	273
	19.9
	3.1
	4.5
	1.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	MPR
	DFT
	1RB/Interlace allocation
	2.5

	
	CP
	
	3.5

	BW/WF
	
	A-MPR vs PSD

	20
	15
	DFT
	10
	10.0
	13.0
	14.0
	11.0
	8.0
	9.0
	6.0
	3.0
	3.0
	2.0
	0.0

	20
	15
	CP
	11
	10.4
	12.6
	14.0
	11.0
	8.0
	9.0
	6.0
	3.0
	3.0
	2.0
	0.0

	40
	15
	DFT
	20
	13.0
	10.0
	11.0
	8.0
	5.0
	6.0
	3.0
	0.0
	0.0
	0.0
	0.0

	40
	15
	CP
	22
	13.4
	9.6
	11.0
	8.0
	5.0
	6.0
	3.0
	0.0
	0.0
	0.0
	0.0

	60
	30
	DFT
	32
	15.1
	7.9
	9.0
	6.0
	3.0
	4.0
	1.0
	0.0
	0.0
	0.0
	0.0

	60
	30
	CP
	33
	15.2
	7.8
	9.0
	6.0
	3.0
	4.0
	1.0
	0.0
	0.0
	0.0
	0.0

	80
	30
	DFT
	40
	16.0
	7.0
	8.0
	5.0
	2.0
	3.0
	0.0
	0.0
	0.0
	0.0
	0.0

	80
	30
	CP
	44
	16.4
	6.6
	8.0
	5.0
	2.0
	3.0
	0.0
	0.0
	0.0
	0.0
	0.0

	100
	30
	DFT
	54
	17.3
	5.7
	7.0
	4.0
	1.0
	2.0
	0.0
	0.0
	0.0
	0.0
	0.0

	100
	30
	CP
	55
	17.4
	5.6
	7.0
	4.0
	1.0
	2.0
	0.0
	0.0
	0.0
	0.0
	0.0




From Table 1 it is clear that, beyond NS_61, there is little interest for PC3 vs PC5 for NS_53 and NS_60. Even NS_59 is only interesting for allocated BW> 60MHz.
Also, based on the analysis of band n46 A-MPR in [3], only a limited set of UNII-2C inner channels may benefit from the increased power for NS-28/30/31 and together with NS_29 additional improvement would be feasible for 20MHz channels.

For OOB limited case, it may depend on implementation (1Tx/2Tx) and chosen ACLR target and depending on this, PC3 A-MPR may be increased by 0 to 1.5dB compared to PC5. 

Based on the above the PC3 A-MPR study should be prioritized for the different NS.

Proposal on priority per NS for PC3 A-MPR study:
· First n96 NS_54 and m102 NS_58 then possibly NS_59
· Second n46 NS 28/29/30/31 in-band PSD limited channels
· Third n96 NS_53 and NS_60
· Last NS_61 
Conclusions
In this contribution, we provide our view on requirements for NR-U PC3 MPR evaluation and more specifically on the ACLR specification.

Proposal for PC3 ACLR:
· Alternative 1: remove ACLR requirement for both PC5 and PC3
· Alternative 2: same 27dB ACLR requirement for PC5 and PC3
· Alternative 3: same 30dB ACLR requirement for PC3
· Our preference is Alternative 1 as it does not change the PC5 MPR/A-MPR specifications and interference in adjacent channels is anyhow ensured by the fact that the SEM mask is relative to the in-band PSD

Until this is fully agreed, the MPR evaluation can use the following assumptions for 1Tx and 2Tx cases.

Proposal for 1Tx and 2Tx MPR/A-MPR evaluation:
· 4dB post PA losses
· 16dB antenna isolation for 2Tx case
· 1dB MPR for QPSK DFT-s-OFDM 20MHz 100RB0 waveform at 30dB ACLR for 1Tx
· 1dB MPR for QPSK DFT-s-OFDM 20MHz 100RB3 waveform at 27dB ACLR and 20MHz NR-U SEM for 2Tx
· MPR is evaluated for the same SEM, EVM and IBE requirements than for PC5
· MPR is evaluated at 30 and 27dB ACLR
· Single CC MPR for 20 to 100MHz channels

Finally, we analyzed the NS cases which will mostly benefit from the power class increase to derive priorities for A-MPR studies.

Proposal on priority per NS for PC3 A-MPR study:
· First n96 NS_54 and m102 NS_58 then possibly NS_59
· Second n46 NS 28/29/30/31 in-band PSD limited channels
· Third n96 NS_53 and NS_60
· Last NS_61 
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