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1	Introduction 
The WID [1] envisages improvements on uplink coverage by introducing PC2 to several FDD bands. This contribution focuses on the network signalling flag NS_35. Regarding the bands considered in the WID this flag is used by the bands n66 and n70 but also other bands like n2 might use it in the future. This contribution provides analysis on NS_35 and makes proposals on A-MPR.
2  Discussion
2.1 Simulation assumptions
The following assumptions and requirements for the simulations are used:
· Power Class 2
· NR Waveform
· Calibration: 1dB MPR: DFT-s-OFDM QPSK 20MHz, 100RB0
· Carrier Leakage: 28dBc
· Image: 28dBc
· CIM3: 60dBc
· CIM5: 70dBc
2.2 Simulation results
The NS_35 flag defines an alternative SEM mask for channel bandwidth up to 20MHz. While the NS_35 mask shows similarities to general SEM the additional requirements are tighter and therefore require more power back-off.
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In the following the NS_35 requirements are used and channel bandwidth from 5 to 35MHz are simulated. The results are shown for QPSK with DFT-s-OFDM and CP-OFDM in Table 1 and 2.
It has been determined that narrow allocations bordering the lower and upper channel edge have increased power back-off need with PC1. This is due to the tightened requirements of NS_35 SEM. The emission falling into the very first SEM bin are typically strongly dependent on the BB implementation. WOLA and other factors have influence and margin needs to be considered. The issue is discussed in the approved TP [2].
To better evaluate whether PC2 requires additional power back-off the already defined PC1 A-MPR region is used in the following to compare PC3 and PC2. Comparing the back-off need of PC3 and PC2 a delta of up to 0.9dB can be observed. In absolute terms DFT-s-OFDM requires up to 1.9dB back-off while CP-OFDM requires up to 3.6dB according to these simulations. The results suggest that the PC1 A-MPR region should be re-used for PC2. Due to the mentioned issue with WOLA and other BB implementation aspects a certain implementation margin should be considered. In the past margins have been considered for edge RB allocations due to those having issues with the very first bin of the SEM mask. And similar situation can be found for NS_35. Consequently, the proposal is to use a margin and define 3dB and 4.5dB for DFT-s and CP-OFDM. More details regarding the simulations can be found in Table 2.
Table 1: Power back-off need of allocations being part of PC1 A-MPR region for PC3 and PC2
	Power Back-off for allocations being inside PC1 A-MPR region
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	35 MHz

	DFT-s-OFDM
	PC3
	0.5dB
	1.1dB
	1.1dB
	1.1dB
	1.3dB
	1.3dB
	1.5dB

	
	PC2
	1.0dB
	1.2dB
	1.8dB
	1.9dB
	2.0dB
	1.9dB
	2.1dB

	CP-OFDM
	PC3
	1.8dB
	2.1dB
	2.3dB
	2.4dB
	3.0dB
	2.9dB
	3.1dB

	
	PC2
	2.3dB
	2.7dB
	2.9dB
	3.3dB
	3.4dB
	3.3dB
	3.6dB




Table 2: NS_35 Power Back-off results for PC2 and band n71
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During the discussion at RAN4#108 it has been noted that PC1 region might not fully cover all the allocations in need of increase power back-off. PC1 region only considers allocations either bordering the channel edge or RB allocations of size one. It has been pointed out that also some allocations with more than one RB close to the channel edges require more power back-off. Therefore, when defining PC2 a tweaked region could be considered. The red coloured parts indicate changes to the PC1 region definition. 
Proposal 1: Consider the following region definition for PC2:
	(LCRB ≤0.20∙NRB and (RBstart ≤ 5 or RBstart +LCRB ≥NRB -5)) 
or 
( LCRB = 1 and 5 ∙ | RBstart + 0.5 – NRB / 2 | ∙ 12 ∙ SCS ≥ 1.5 ∙ CBW + 5 MHz ). 



It has been observed that region descriptions are overlapping for the single LCRB edge allocation. However, it should be no concern as those descriptions are addressing the same region. 
Proposal 2: For PC2 A-MPR use the region from ‘Proposal 1’ and set the allowed power back-off to 3dB DFT-s-OFDM and 4.5dB for and CP-OFDM.
4	Conclusions
This contribution provides A-MPR simulation results. The following proposals are made:
Proposal 1: Consider the following region definition for PC2:
	(LCRB ≤0.20∙NRB and (RBstart ≤ 5 or RBstart +LCRB ≥NRB -5)) 
or 
( LCRB = 1 and 5 ∙ | RBstart + 0.5 – NRB / 2 | ∙ 12 ∙ SCS ≥ 1.5 ∙ CBW + 5 MHz ). 



It has been observed that region descriptions are overlapping for the single LCRB edge allocation. However, it should be no concern as those descriptions are addressing the same region. 
Proposal 2: For PC2 A-MPR use the region from ‘Proposal 1’ and set the allowed power back-off to 3dB DFT-s-OFDM and 4.5dB for and CP-OFDM.
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6.2.3.31 A-MPR for NS_35
For power class 1 operation A-MPR = 8.5 dB if

(Lcrs <0.20 - Ngg and ( RBsan = 0 or RBuun + Lers =Nis ) )
or

(Lers=1and 5 |RByan+0.5-Nga/2|-12-SCS>1.5- CBW + 5 MHz ).
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Table 6.5.2.3.1-1: Additional requirements for "NS_35"

Afoos

Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit (dBm) bandwidth
5 10 15 20 25 30
+0-0.1 -15 -18 -20 -21 -22 -23 30 kHz
+0.1-6 -13 -13 -13 -13 -13 -13 100 kHz
+6-10 -25' -13 -13 -13 -13 -13 100 kHz
+10-15 -25° -13 -13 -13 -13 100 kHz
+15-20 -25' -13 -13 -13 100 kHz
+20-25 -25 -13 -13 100 kHz
+25-30 -25! -13 100 kHz
+30-35 -25 1 MHz
NOTE 1: The measurement bandwidth shall be 1 MHz





