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1
Introduction
For eLAA MPR/A-MPR simulations, RAN4#81 agreed on the Way Forward [1]:

MPR

· One number for full allocation, and one for partial allocation (per modulation)
· Partial allocation: [2.5-3] dB for QPSK, [3] dB for 16QAM, [4] dB for 64QAM
A-MPR

· Europe
· Differentiation between smaller and larger allocations, modulation dependent 
· Japan
· same A-MPR for the Japanese and European requirements? (for the NS indicated in Japan) recognising that ACLR2 is not an issue and that the Japanese mask is not more stringent than the ETSI [mask]
· US
· A-MPR specified for all channels in 5150-5350 and 5470-5725 MHz against the relevant requirements (-41 dBm/MHz, -27 dBm/MHz and the PSD requirements)
· Specify A-MPR for the channels adjacent to the band edge where -41 dBm/MHz applies
This document presents simulation results for the interlaced uplink transmission, considering the above simulation assumptions.
2
Discussion

The general TX chain parameters for the simulation were set as follows:

· 25 dB IQ image and LO suppression

· 60 dB CIM3 suppression

· 4 dB post-PA losses

We used three different PA models. The model PA1 is the “New Radio PA model below 6 GHz” [2], and the other two models are normal LTE PA models with nominal power class 3 output power. The PA output power for each model was calibrated with fully populated 100RB QPSK waveform, against the LTE SEM and 30 dB E-UTRA ACLR target.

All legal 59 different eLAA interlace configurations were simulated for this document, with the 3 PA models, and against the different emissions targets.
2.1
Baseline MPR for general requirements
The results from our earlier contribution [3] are presented for the sake of completeness. This shows simulated MPR required to meet the LTE SEM and 30 dB E-UTRA ACLR with the interlaced eLAA transmissions:

[image: image1.png]Backoff from 23dBrm [dB]

18

15

14

12

08

06

04

02

Backoff for eLAA QPSK, LTE SEM, no PSD limit

Total RE allocation

x %
TS SN ST T X
2 & & & & & A &
e B
& & o & @

&
X PAT
o P2
o Pa3
0 20 30 40 & B0 70 80 @ 00



[image: image2.png]Backoff from 23dBrm [dB]

Backofffor eLAA 16-0AM, LTE SEM, na PSD limit

25
%% % % %
A 0x % ox % % %%
A A kK & A & A o4
D e B B
o A o o o o o o
)
15 &
o
1
05
X PAl
o pa2
o PA3
0 i
0 10 20 30 40 & 60 70 81 90 100

Total RE allocation




[image: image3.png]Backoff from 23dBrm [dB]

Backofffor eLAA 64-0AM, LTE SEM, na PSD limit

25
x %
%% % % ox % %%
2 & & A & & Fs
A & A B A A A &
D G G %
) o o
@
2
15
1
05
0 H i
0 10 20 30 40 & 60 70 81 90 100

Total RE allocation




Figure 1: eLAA MPR for general requirements. The simulated MPR fit within the values agreed in [1], with some margin.
2.2
A-MPR for ETSI requirements

The ETSI requirements add a relative SEM and 10 dBm/MHz on-channel PSD limitation. There is also -30 dBm/MHz spurious emission requirement outside the 5150-5350 and 5470-5725 MHz bands. We have simulated two scenarios: one where the eLAA 20 MHz carrier is right at the band edge, with the spurious limit immediately outside the transmit channel, and the other where there is at least one 20 MHz channel spacing until the spurious limit. The total backoff values are shown in the next figures:
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Figure 2: eLAA PA backoff for additional ETSI requirements. Left hand side: channel immediately at band edge. Right hand side: any other channel inside the operating band.
2.3
A-MPR for FCC requirements

For FCC requirements, there is an on-channel limitation of 11 dBm/MHz, except for the U-NII-3 band, which has 14 dBm/500 kHz (relaxed compared to the other U-NII bands). Further, there are three different spurious emission masks, depending on which part of the spectrum is used:

Additional requirements for E-UTRA channels assigned within 5150-5350 MHz (U-NII-1 and U-NII-2A)

	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	20 MHz
	

	4500 ≤ f ≤ 5150
	-41
	1 MHz

	5350 ≤ f ≤ 5460
	-41
	

	5460 ≤ f < 5470
	-27
	


Additional requirements for E-UTRA channels assigned within 5470-5725 MHz (U-NII-2C)

	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	20 MHz
	

	4500 ≤ f ≤ 5150
	-41
	1 MHz

	5350 ≤ f ≤ 5460
	-41
	

	5460 ≤ f < 5470
	-27
	

	5745 ≤ f 
	-27
	


Additional requirements for E-UTRA channels assigned within 5725-5850 MHz (U-NII-3)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
[dBm]
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.5 MHz ( f_offset < 5.5 MHz
	27 – 2.28(f_offset/MHz – 0.5)
	1 MHz 

	5 MHz ( (f < 25 MHz
	5.5 MHz ( f_offset < 25.5 MHz 
	15.6 – 0.28(f_offset/MHz – 0.5)
	1 MHz 

	25 MHz ( (f < 75 MHz
	25.5 MHz ( f_offset < 75.5 MHz
	10 – 0.74(f_offset/MHz – 0.5)
	1 MHz 

	75 MHz ( (f 
	75.5 MHz ( f_offset
	-27
	1 MHz

	NOTE 1:   The frequency offset f_offset is below and above the range 5725-5850 MHz; the measurement filter ‑3dB point is that closest to the range 5725-5850 MHz

NOTE 2:   The requirement applies when the offset of the measurement filter centre frequency is such that both -3 dB points of the measurement filter are confined within the frequency range 5725-5850 MHz.


The additional requirements for the U-NII-3 band are not restricting for the UE Power Class 3 operation, hence the general MPR will be sufficient and no A-MPR is needed.

For the other U-NII bands, basically four scenarios apply: 1) on the edge channels, -41 dBm/MHz spurious emission limit applies immediately outside the channel, 2) on channels immediately adjacent to the edge channels, -41 dBm/MHz spurious emission limit applies at 30 MHz offset from carrier frequency, 3) on the edge channels, -27 dBm/MHz spurious emission limit applies immediately outside the channel, or 4) these spurious emission limits apply but there is sufficient guard band until the limit. For the condition 4, the additional spurious emission limits do not imply A-MPR, and only the 11 dBm/MHz PSD limitation is considered.

Simulations for FCC scenario 1:
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Figure 3: eLAA PA backoff for additional FCC requirements with -41 dBm/MHz spurious limit applying immediately outside the channel bandwidth. This applies to channels with fc = 5160 and 5340 MHz.

Simulations for FCC scenario 2:
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Figure 4: eLAA PA backoff for additional FCC requirements with -41 dBm/MHz spurious limit applying at 30 MHz offset from the carrier frequency. This applies to channels with fc = 5180 and 5320 MHz.

Simulations for FCC scenario 3:
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Figure 5: eLAA PA backoff for additional FCC requirements with -27 dBm/MHz spurious limit applying immediately outside the channel bandwidth. This applies to channel with fc = 5480 MHz.

Simulations for FCC scenario 4:
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Figure 6: eLAA PA backoff for additional FCC requirements with 11 dBm/MHz PSD limit. This applies to all other channels not included in Figures 3-5. 
3
Summary

This document presented PA backoff simulation results for eLAA uplink, according to the agreed way forward [1]. 
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