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1. Introduction
In [1] simulation results of band 1 coexistence with band 34 and PHS with contiguous RB allocations were presented. In this contribution the same study is extended to use different PAs.
2. Discussion
2.1 Simulation campaign
Symmetrical CA configurations may be used in CA configuration CA_1C within frequencies 1940 – 1980 MHz. Therefore we studied the backoff needed to protect band 34 downlink within 2010 – 2025 MHz and PHS system operating in 1884.5 – 1919.6 MHz.
It has been decided that correct duplexer attenuation between bands 1 and 34 is 15dB. In previous simulations this 15dB was added on top of the 4dB insertion loss of the duplexer. However, more realistic values are obtained when insertion loss is included in this 15dB attenuation. In these simulations the duplexer has 4dB insertion loss and the additional 11dB attenuation has been applied using -39dBm/MHz emission limit for band 34 frequencies 2010 MHz – 2025 MHz.
For PHS band no additional duplexer attenuation was applied and the limit used was -41dBm with 300 kHz measurement bandwidth.

These limits where combined with the general E-UTRA CA SEM, shown in table 1, and ACLR limits in a way where always the strictest limit was taken into account. 
Table 1: 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 limits are within the limits.

Because only symmetrical CA configurations can be utilized simulations were performed with 100RB + 100RB and 75RB + 75RB configurations. 100RB + 100RB configuration was placed in the middle of the allowed frequency region, centre frequency being 1960 MHz. With the nominal bandwidth of 39.8MHz there was a 100kHz guard band in both sides of the signal band. 75RB + 75RB configuration was simulated in worst case position centre frequency being 1955 MHz
2.2 Simulation results

All simulated RB allocations and required backoff are shown in Figures 1-12. 
[image: image1.png]100+100 RB, f_c = 1960 MHz, QPSK, PA1

FAr v

?ﬁ

& ... F AL PP PP PP AP A M

! o0 0] © ee 00 0000 DO ODDD 0OM OOD@IRA
“.-- .- P A PP PSP P R AP AR

" . . . @ ao 0.0 0 000 .0 0O 00 OM.00 O0DOO
R R R -.-..-...l..-.-...-.ﬁ_..n oo o- n_n_n_n_.n_E _un_.nnan_HnnEHw

P P PP PP PP PP AR AP RREER

oo-a m oo om 0000 0 O 0000 000D 00D O H

oo @ m 0D, o8 0000 OO 0OQOM QOCD OODOIR
00 ® @ 8O - 00 8000 OO0 00O 0OM OOD@IRH
‘oo @ 'm oo 00 @ esC 00 0D0Om 00 OOD@y
I R R ..-..-....I.t.l...-.a..- --annnnnuu.an_u_uﬂnn_HnH H
: : e D o - - O o opoo B oS 8BBD n__uBn_uHanH m
[} @ oe 00 ©0'000 0D 8§ 68 S 000 O0DCD
- m m e®’ 00 0 O0DD OO S8 @M 80D DCDOIY
. B @ D, @ BE .0 D OO0 0 0 OONS B8 OO0
-ltl-l--l!---lt-luﬂnﬁnﬂ
B d o [a1] “- B e 'poEgm -al-l -I.IlHuEHnn
e o m -”- -- ---I-l-l
” oo o .o oo - -- l..lnl sem omn
mm..............:...:n. PP .... P AP ...1...-.............
s o § @ l-m E] -ill --inl -I-.I

Tee a .mes 5@ © 88D @ O DOOM 0OM DEMEN
B 0. -0---@ -048---0-§.-0 A68-6-§-6 80 00 (000D = 2
o o o o o o o o o o
o o] [(o] < N o o © < N
N ~ ~ ~ ~ ~

ozis gy

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

20




Figure 1: Required backoff with 100RB + 100RB configuration, QPSK, PA1
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Figure 2: Required backoff with 100RB + 100RB configuration, 16-QAM, PA1
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Figure 3: Required backoff with 75RB + 75RB configuration, QPSK, fc =1955 MHz, PA1
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Figure 4: Required backoff with 75RB + 75RB configuration, 16-QAM, fc =1955 MHz, PA1
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Figure 5: Required backoff with 100RB + 100RB configuration, QPSK, fc =1960 MHz, PA2
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Figure 6: Required backoff with 100RB + 100RB configuration, 16-QAM, fc =1960 MHz, PA2
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Figure 7: Required backoff with 75RB + 75RB configuration, QPSK, fc =1955 MHz, PA2
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Figure 8: Required backoff with 75RB + 75RB configuration, 16-QAM, fc =1955 MHz, PA2
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Figure 9: Required backoff with 100RB + 100RB configuration, QPSK, fc =1960 MHz, PA3
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Figure 10: Required backoff with 100RB + 100RB configuration, 16-QAM, fc =1960 MHz, PA3
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Figure 11: Required backoff with 75RB + 75RB configuration, QPSK, fc =1955 MHz, PA3
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Figure 12: Required backoff with 75RB + 75RB configuration, 16-QAM, fc =1955 MHz, PA3

Based on the studies presented in this paper we propose A-MPR solution presented in table 2.

Table 2: CA_1C A-MPR table
	CA_1C
	RB_Start
	L_CRB [RBs]
	RB_start +  L_CRB [RBs]
	A-MPR for QPSK and 16-QAM[dB]

	100 RB / 100 RB
	0 – 30 and 168 170 – 199
	>0
	n/a
	≤ 10 11dB

	
	31 – 105
	>80 64
	n/a
	≤ 5 6dB

	
	105 – 169 167
	n/a
	>170
	≤ 3 4dB

	75 RB / 75 RB
	0 - 13 14 and 137 – 149
	>0
	n/a
	≤ 10 11dB

	
	13 – 79 90
	>55 44
	n/a
	≤ 6dB

	
	91 80-136
	n/a
	>137
	≤ 2 3dB

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


3.    Conclusion
In this presentation we have shown how much A-MPR is required for CA_1C operation in Japan. It is shown that current MPR definition for CA_NS_01 is not correct and should be revised. It is also noted that the current MPR definition is in bracket as the numbers were preliminary and subject to change when more simulations results were available.​
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