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6.4.2
A-MPR

Based on the simulation results presented in Annex A, the A-MPR requirements for contiguously allocated CA_38C are given in Table 6.4.2-1.
Table 6.4.2-1: Contiguous allocation A-MPR for CA_38C

	CA_38C
	RBend
	LCRB [RBs]
	A-MPR for QPSK and 16-QAM[dB]

	100RB/100RB
	0 – 12
	>0
	≤ 5 dB

	
	13 – 79
	> RB_End – 13
	≤ 2 dB

	
	80 – 180
	>60
	≤ 6 dB

	
	181 – 199
	> 0
	≤ 11 dB

	75RB/75RB
	0 – 70
	>RB_end -10
	≤ 2 dB

	
	71- 108
	> 60
	≤ 5 dB

	
	109 – 140
	>0
	≤ 5 dB

	
	140 – 149
	≤ 70
	≤ 2 dB

	
	140 – 149
	>70
	≤ 6 dB

	NOTE 1:
RBend indicates the lowest RB index of transmitted resource blocks
NOTE 2:
LCRB is the length of a contiguous resource block allocation
NOTE 3:
For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per  slot basis
NOTE 4:
For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


The allowed maximum output power reduction applied to transmissions on the PCell and the SCell due to multi-cluster transmission is defined as follows
A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows 

MA = -14.17 A + 16.50

; 0 ≤ A < 0.60

   -2.50 A + 9.50


; 0.60 ≤ A ≤ 1
Where A = NRB_alloc / NRB_agg.
<Next proposed Changes>

A.3 A-MPR simulation results 1
A.3.1 Simulation campaign
In these simulations emissions from band 38 to band 7 were studied and sufficient backoff to reach emission limits was searched. Simulations were performed with 100+100RB and 75+75RB configurations and they were placed in the worst case position at the upper edge of band 38. 2615 – 2620 MHz was considered as guard band and therefore uplink center frequency was 2595.1MHz for 100+100 RB configuration and 2600 MHz for 75+75RB configuration.

Emission limits for band 38 frequencies were as follows

Table A.3-1: Emission limits from band 38 to band 7
	Frequency range
	Emission limit
	Measurement bandwidth

	2620 – 2645 MHz
	-15.5 dBm
	5 MHz

	2645 – 2690 MHz
	-40.0 dBm
	1 MHz


For OOB region below transmitted signal general E-UTRA CA spectrum emission mask was used.
Table A.3-2: General E-UTRA CA spectrum emission mask
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	29.9
MHz
	30
MHz
	34.85 MHz
	39.8
MHz
	Measurement bandwidth

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

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

	( 5-29.9
	-13
	-13
	-13
	-13
	1 MHz

	( 29.9-30
	-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

· 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.

A.3.2 Simulation results for contiguous allocation
Simulated allocations and required backoff are shown in Figures 1-12.

[image: image1.png]100+100 RB, QPSK, PA1

Ll .-...-....I..m.-...m.-...-. .-.l.l..m.-..l.-.n._nu._.u_m_n.n.l..l . H_Hn_H_ ................................... A BERE
" e e @8 '@ 86 9o o ooo -_un_n_n_ﬂn_-l-ﬂu m“ HHH
HH AEH HEH
" . . BB AH HEH
" oa @ m sa. 0o --n_ n_n_n_n_n_l -En_Hn HH AA WRH
. . “ . HH AA HHE [
HH BH HHE HEH H
" . HH HH HOE HEH HH
H H HH HOH HEH B
" . H H HH HHE HH
H H HRHE RA
. % % - f-nf nrn_u nrn_uanonf--.rnwﬂunwﬂmmu H H HEH 1A
H H HRH
" . . H H BH HRH
. . . H H HH HEH
. m@ 8 . @ 00D 00D Desd 8 0 00O DOmoOmm HH AH HRH
”” 6@ 0 © 00 ' 00 @686E 0D 00COW DOM eEm HH Ad H
“ . . . . H H H
oo o m aa B8 D000 00 000D 88D 0ODAT
CTTTTTToTerrrrnont n.n_...n_....l..l.l....I.n..n._.n_.n_.n._..D._w_._u.:m_.u.l..n._u.nn._wn.nn.n_Hn_H...
U ®. ® 0o .00 0 OO@ OO e8eD 0OM O0Dom
LR T} W 0O 00 0 000 8§ @ 0000 0000 O0DOo
88 ‘0 m oa 0D D'ODE 8 @ 000D 0O O0Domd
oD o m oo 00 O BE8 B0 000D 0OM OODE
........................... _m_._m..n_...._u.u..n_.n...-..l..m.l.n_._.u.._u._.u.n_n._._uwu..n_.n_du._.unnn.
o0 o 'mow - n_n_n_n_ n_n_n_n_n_En_n__Hn_n_H
. . H
oD o m am | =8 0oO0G0 nnnnannEnnHuHHnm
oo o ™ e®, ® 8 0000 O O 00O 0O OCDOIID
oao'o @ e "0 0000 0 00000 000 00D
%% % f-- %% nrn_un_uﬂ_u n_“_n_un_unrnmumun%unmu:q:
[agunagusnnn
....................................... D.n._..n_....l..-......-..n_.._.“_.n._n_..n_..D.._u._.un.n.ﬂ.a.n.nn._u.n_uun_uuuH... H
. - s 0,0 0D 000 .0 0O 00 0M,000 OODaoLHf
_nrn_u n_u B %Y G n_un_un_u_“.u ﬂuﬂuﬂuﬂuﬂunmuﬂuannmu:q: H
: igasajaazisailcls
oo 0. @ 8 . 00 0000 00 0DO@ 0om omnommHf

Bh R Wy b Bt B Wy e EREHH

_— ......... ...... ﬁjﬁﬁﬁﬁﬁ

0dB

[ JUpto5dB
B Up to 4dB
[ JUpto3dB
[ JUpto2dB
B Up to 1dB

40 60 80 100 120 140 160 180 200
RB end index

20




Figure A3-1: Required backoff with 100+100RB configuration, QPSK, PA1
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Figure A3-2: Required backoff with 100+100RB configuration, 16-QAM, PA1
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Figure A3-3: Required backoff with 75+75RB configuration, QPSK, PA1
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Figure A3-4: Required backoff with 75+75RB configuration, 16-QAM, PA1
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Figure A3-5: Required backoff with 100+100RB configuration, QPSK, PA2
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Figure A3-6: Required backoff with 100+100RB configuration, 16-QAM, PA2
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Figure A3-7: Required backoff with 75+75RB configuration, QPSK, PA2
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Figure A3-8: Required backoff with 75+75RB configuration, 16-QAM, PA2
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Figure A3-9: Required backoff with 100+100RB configuration, QPSK, PA3

[image: image10.png]--Il---ll-_u_un_nnn_n_nulI!H_ BB AER R BREE
" e 8 @8 ‘W 86 9o o ooo -_un_n_n_ﬂnn_lul
oa @ m sea. B A -n_n_ n_n_n_n_n_l -In_Hn
] I”ln_n_ Do oBseg -n_n__uﬂn_n_En__Hn.
: @60 0 @© 00 ' 00 @ 880 © D 000@ DOM OmM
. oo o m oa B8 -8B 800 00 000D 0O 8EDOmT
................... n.n_...n_....l..l.l....I.w..n._.n_.n_.n._..D._w_._u.:m_.u_.H..l.I.l._wn.nn.nuH_H.
0" ®. ® €8 .00 © OO8 O O OU W 8OM OODomd
LR T} W 0O 00 0D 000 0 O @e e 000 O0DOom
a0 'm m oa 0D D'O00 0O @ @ 8O 0O O0Domd
e 0 m oo 00 0000 B e 880D 0OM 00D
........................... _m_._m..n_...._u.u..n_.n...n_.w_.._m_.l.-..-..l._.u.n_n._._uwu..n_.n_du._.unnn.
o @ 0 'm Do n_- --n_n_n_n_n_En_n__Hn_nH
. . H
oD o m oo | =8 800 nnnnannEnnHuHHnm
oo o m o, 8 0000 O O 00O 0O OCDOIID
oao'o o e "8 0000 0 00000 000 00D
%% % n_w_-- %% nrn_un_uﬂ_u nrn_un_un.“_nmm“_ncnmmu:cq:e:tr
....................................... D.n._..n_...._H._..-......-..n_.._.“_.n._n_.w_..D.._u..u_m_.n.ﬂ.a.n.nn._u.n_uu... H
. o e ®.,0 0D 000 .0 0O 00 0OM,000 OODOOLHf
_nrn_u n_u B % %% n_un_un_u_“.u G b HhHE L R
: igasajaazisailcls
oo 0. @ 8 . 00 0000 00 0DO@ 0oMm omnomHf

I up to 6dB
[ JUpto5dB
B Up to 4dB
[ Jupto3dB
[ JUpto2dB

Ny

g

B # Wy b Ry ##ﬁ%@&%&:a@ﬂpﬂﬁ

40 60 80 100 120 140 160 180 200
RB end index

20





Figure A3-10: Required backoff with 100+100RB configuration, 16-QAM, PA3
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Figure A3-11: Required backoff with 75+75RB configuration, QPSK, PA3
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Figure A3-12: Required backoff with 75+75RB configuration, 16-QAM, PA3

A.3.3 Simulation results for multicluster allocation

Simulated allocations and required backoff are shown in Figures 1- 4.
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Figure A.3.3-1: Required backoff with 100+100RB configuration, 2 clusters
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Figure A.3.3-2: Required backoff with 100+100RB configuration, 4 clusters
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Figure A.3.3-3: Required backoff with 75+75RB configuration, 2 clusters
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Figure A.3.3-4: Required backoff with 75+75RB configuration, 4 clusters
Based on the large amount of simulated allocations the A-MPR mask illustrated in Figure 5 is proposed.
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Figure A4.2-5: All simulation results with the proposed A-MPR mask
A.4
A-MPR simulation results 2
A.4.1
Simulation results for contiguous RB allocations

Simulation Assumptions: 

1. PA nonlinearity for 20MHz+20MHz is calibrated as UTRA/ACLR@33dBc for 20MHz channel bandwidth @22dBm with full RB allocation. PA nonlinearity for 15MHz+15MHz is calibrated as UTRA/ACLR@33dBc for 15MHz channel bandwidth @22dBm with full RB allocation. 

The tuning step for UE output power is 0.5dB.
2. The I/Q modulator is calibrated following the generic RAN4 assumptions:

LO leakage @ 25dBc

Image leakage @ 25dBc

Counter IM3 @ 60dBc
Simulation Results:
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Figure A.4.1-1: QPSK transmission for 20MHz+20MHz
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Figure A.4.1-2: QAM16 transmission for 20MHz+20MHz
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Figure A.4.1-3: QPSK transmission for 15MHz+15MHz 
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Figure A.4.1-4: QAM16 transmission for 15MHz+15MHz
A.4.2
Simulation results for cluster RB allocations

Simulation Assumptions: 

1. PA nonlinearity for 20MHz+20MHz is calibrated as UTRA/ACLR@33dBc for 20MHz channel bandwidth @22dBm with full RB allocation. PA nonlinearity for 15MHz+15MHz is calibrated as UTRA/ACLR@33dBc for 15MHz channel bandwidth @22dBm with full RB allocation. 

The tuning step for UE output power is 0.5dB.
2. The I/Q modulator is calibrated following the generic RAN4 assumptions:

LO leakage @ 25dBc

Image leakage @ 25dBc

Counter IM3 @ 60dBc
Simulation Results:

Figure A.4-1 is a simple comparison of the cluster transmission for 15MHz+15MHz and 20MHz+20MHz. The key difference is the IMD3 products for 20MHz+20MHz fall into the frequency zone governed by the -40dBm/MHz requirements, while the IMD3 products for 15MHz+15MHz is governed by the -15.5dBm/5MHz requirements. The A-MPR values required for 20MHz+20MHz are much higher than 15MHz+15MHz.
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Figure A.4.2-1: A comparison of cluster transmission for 20MHz+20MHz and 15MHz+15MHz
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A-MPR for 15MHz+15MHz cluster transmission


Figure A.4.2-2: A-MPR required for 15MHz+15MHz
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A-MPR for 20MHz+20MHz cluster transmission


Figure A.4.2-3: A-MPR required for 20MHz+20MHz
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