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1. Introduction
In this contribution a study on coexistence between band 42 and 43 is presented. It was studied how much A-MPR is needed to protect band 43 from unwanted B42 UL emissions. In addition it was studied how much guard band is needed between B42 UL and B43 to meet the emission requirements without A-MPR.  
2. Discussion
2.1 Simulation campaign
In previous RAN4 meetings there has been a lot of discussion around co-existence requirements between bands 42 and 43. One possible way forward is introduction of new NS-signaling and A-MPR. 

In this contribution two aspects have been studied: required A-MPR to reach additional requirements similar to those between B7 and B38 and guard band needed to reach these requirements without A-MPR. For carrier aggregation MPR and A-MPR are not additive, and in this case we have searched for the guard band which is required to fulfil the emission requirements using only the allowed general MPR. MPR for single carrier and carrier aggregation have been captured below.
Table 1: Maximum Power Reduction (MPR) for Power Class 1 and 3

	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2


Table 2: Maximum Power Reduction (MPR) for Power Class 3

	Modulation
	CA bandwidth Class C
	MPR (dB)

	
	25 RB + 100 RB
	50 RB + 100 RB
	75 RB + 75 RB
	75 RB + 100 RB
	100 RB + 100 RB
	

	QPSK
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	QPSK
	> 25
	> 50
	> 75
	> 75
	> 100
	≤ 2

	16 QAM
	≤ 8
	≤ 12
	≤ 16
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	> 25
	> 50
	> 75
	> 75
	> 100
	≤ 3


The study has considered both single carrier with 20 MHz bandwidth and carrier aggregation with 20+20 MHz channel bandwidth combination. It is safe to assume that these represent the worst cases from emission point of view, and the relaxations required for narrower bandwidths would be equal or less than those needed for these bandwidths. 

As there has not yet been a decision what the final emission requirements will be, a selection had to be done. The emission requirements used in this study are captured below in Table 3.
Table 3: Emission Limits within band 43.
	Frequency range
	Emission limit
	Measurement bandwidth

	3602.5 – 3627.5 MHz
	-15.5 dBm
	5 MHz

	3627.5 - 3800 MHz
	-40 dBm
	1 MHz


If general SEM or spurious emission requirement has been tighter than the emission requirement in table 1, then the general requirement has taken precedence over these additional requirements. In the following parts of this contribution the term guard bands refers to the frequency separation between higher edge of UL channel bandwidth and 3602.5 MHz.
For OOB region the general E-UTRA and E-UTRA CA spectrum emission masks were used. They are captured below in table 4 and 5.
Table 4: General E-UTRA spectrum emission mask 

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


Table 5: General E-UTRA CA spectrum emission mask
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	25RB+100RB

(24.95MHz)
	50RB+100RB

(29.9 MHz)
	75RB+75RB (30 MHz)
	75RB+100RB

(34.85 MHz)
	100RB+100RB

(39.8 MHz)
	Measurement bandwidth

	( 0-1
	-22
	-22.5
	-22.5
	-23.5
	-24
	30 kHz

	( 1-5
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-24.95
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 24.95-29.9
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 29.9-29.95
	-25
	-25
	-13
	-13
	-13
	1 MHz

	( 29.95-30
	
	-25
	-13
	-13
	-13
	1 MHz

	( 30-34.85
	
	-25
	-25
	-13
	-13
	1 MHz

	( 34.85-34.9
	
	-25
	-25
	-25
	-13
	1 MHz

	( 34.9-35
	
	
	-25
	-25
	-13
	1 MHz

	( 35-39.8
	
	
	
	-25
	-13
	1 MHz

	( 39.8-39.85
	
	
	
	-25
	-25
	1 MHz

	( 39.85-44.8
	
	
	
	
	-25
	1 MHz


The following ACLR limits were used.

· UTRAACLR1 = 33dB

· UTRAACLR2 = 36dB

· E-UTRAACRL = 30dB

· CA E-UTRAACRL = 30dB
Spurious emissions limit was -30dBm with 1MHz measurement bandwidth.
Simulation assumptions were as follows:

· PA operating point: with fully allocated REL-8 100RB QPSK signal UTRAACLR1 = 33 dBc with Pout = 22 dBm.
· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

When setting the PA operating point it was checked that all ACLR results were within the limits. It should be noted that 2.6 GHz PA models were used in this study and no filter attenuation was assumed in addition to the 4 dB post-PA loss.

2.2 Simulation results for single carrier
In single carrier 16-QAM gets 1 dB more MPR than QPSK. Therefore typically QPSK gets at least as much A-MPR as 16-QAM as the increased PAPR (due to higher order modulation) accounts for slightly less than 1 dB increase in required PA backoff. Both QPSK and 16-QAM were simulated, but results are only shown for QPSK as A-MPR for 16-QAM was never bigger.
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Figure 1: A-MPR for 20 MHz carrier, 5 MHz guard band
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Figure 2: A-MPR for 20 MHz carrier, 10 MHz guard band

From Figures 1-2 it can be seen that if the guard band is 2.5 – 5 MHz, then up to 2 dB A-MPR is needed. Also in Figure 3 when the guard band is 10 MHz dome allocations seem to require 1 dB of A-MPR. However, in this case the actual A-MPR values are only fractions of a decibel, and coming from fact that in the PA calibration process pushes the PA to the ACLR limit. Therefore we conclude that it is safe to assume that with 10 MHz guard band the emission requirements can be met without using A-MPR. 
In practice this means that assuming 2.5 MHz guard band within B43 then no A-MPR is required of the UL channel does not overlap 3592.5 – 3600 MHz region. From DL perspective this means that if there is a larger than 35 MHz separation (10 MHz guard band, 25 MHz with emission limit of -15.5 dBm / 5 MHz) between to UL, then -40 dBm / MHz level can be guaranteed. Actually the emissions will be lower than that, as the limiting point is the “corner” of the mask where -40 dBm / MHz requirement begins.  
Observation 1: With 10 MHz guard band the emission requirements can be met with all contiguous allocations within a single carrier with both QPSK and 16-QAM without the need for A-MPR. 
2.3 Simulation results for carrier aggregation
For carrier aggregation MPR and A-MPR are not additive. Figures 4-11 show the total required backoff, which then has to be compared to MPR presented in table 2. 
[image: image3.png]5 MHz guard band, 16-QAM

200

L~ ©O T U T T T T T T T .

v T OO N O ST ON :

1O O O 0O O 0O 0O 0O O O O o

i Rttt ettt + « J T R A 8

Ml 0 9 9 0 Q0 0 Q0 aQg —

MDD IDDDDIDDIDDIDIDDIDDID Do :

B ©

" ; ; ; ; . -
(=]

.................................................................. <
—
o

........................................................... N
—

B ” ” ” ” ” i o

R R R HER -ooooa ...... - P - i - A o

NN .k

B ” ” ” L AP PEE PP PP PP P ARE

" ' ' ' ' 8 0 moe’'00 0000 OO 000D OOM O

" “nn_- nn_ P PP P S PP R A AEREET

" . m oo ®.0 0000.0 0 00O@.00@ oooamf o

R EREEEEEEE LEREETERE RRERTEES n_._u..l...E.._u.n...-.a.._u 00 0- 0 a- 00 0@ 00 oo oo fH o

" nann d F PP P PP nanonanan_mmun_“_uanma:::ﬁ:ﬁ

- oo-e @ 0@ ©8W8 0000 0 O Q00@ 0OM 00D

" e o0 o @ oo, 00 ® 000 00 00O@ 00@ 00D

" B0 0. @O0 .00 800D 00 0DO.OD OOD 0OD O

" 80 O '@ @@ DO B ESC 00 000D n_n_Hn_Hn..q...“m

HEIEII e e PRI ..I..n_....l.t._u..ﬁ_.c..n_ seO- ﬁnnnnnuﬂﬁ_nun_HnEHnn. m m

: : oo @ @ - oo @oaese oo 0oo0m@ n_n_Bn_n_H_......“

- [ m es 08 §ross 00 000Mm O0m ognom f

" oa m @ ®e' @0 0008 0O OOOD DOM OUDOIY

" 00 © ., 0@ .00 O OO ® 0 00OCM 00 00D

mm.........“.........+.l.t....&.n..v..-._w_..n.D_“_._“_.+.-.--H.Lw_nuunnHHHH... m

" o4 @ @ “n_n_ s a “_“_ ao o -a--l -HnuHan_H

. s o ®m n_n_nln _un__u_u n_--l -I-llH_H

" “- e . m oo - n_n_n_n_ n_n_--l -I-lIH

mm.............:..:.n. PF na.. # AP Duna%%na%%nm. Q

[ ] ' m -n_m oo -.n_n_ n_n_n_onE n_n_En_n_H_

" ee 8 .m 88 00 @880 O O 00O DO@ OEDEN

B a- -8 O 09 :-0:G -8 @80 -0 .0 00-0M: HOM. 00000 - -. (e»)

o o (=] (=] o o o (=] o

o o] © <~ N o o] [(e] N

N ~ ~ ~ ~ ~

ozis gy

RB start index




Figure 3: A-MPR for 100+100 RB, 5 MHz guard band, 16-QAM
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Figure 4: A-MPR for 100+100 RB, 5 MHz guard band, QPSK
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Figure 5: A-MPR for 100+100 RB, 30 MHz guard band, 16-QAM
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Figure 6: A-MPR for 100+100 RB, 30 MHz guard band, QPSK
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Figure 7: A-MPR for 100+100 RB, 35 MHz guard band, 16-QAM
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Figure 8: A-MPR for 100+100 RB, 35 MHz guard band, QPSK
From the results in Figures 4-11 it can be seen that with 5 MHz guard band the A-MPR is very similar to B7/38 case. When the guard band is increased to 35 MHz, all allocations can be handled with general MPR. 35 MHz guard band corresponds 60 MHz separation between UL channel edge and -40 dBm/ MHz emission limit. 
Observation 2: With 35 MHz guard band the emission requirements can be met with all contiguous allocations within a 100+100 RB transmission bandwidth configuration with both QPSK and 16-QAM using general MPR.
3.    Conclusion
In this contribution the coexistence of band 42/43 was studied. The results are applicable also to coexistence within a band. From the simulation results following observations were made.

Observation 1: With 10 MHz guard band the emission requirements can be met with all contiguous allocations within a single carrier with both QPSK and 16-QAM without the need for A-MPR.

Observation 2: With 35 MHz guard band the emission requirements can be met with all contiguous allocations within a 100+100 RB transmission bandwidth configuration with both QPSK and 16-QAM using general MPR.
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