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1. Introduction
In this contribution we would like to show the spectral differences between the contiguous CA asymmetric 2 CC allocations with equal PSD such as 5+20/ 20+5, 10+20/20+10 and 15+20/20+15 for the same RB map scenarios.
2. Discussion
In general, for contiguous CA symmetric 2 CC allocations such as 20+20 and 15+15, there was no way to test any asymmetric spectral regrowth, the assumption was that for asymmetric contiguous CA allocations the spectral regrowth will behave the same for the same RB allocations.
If we look, for example, at 20+5 and 5+20, at the following case: RB start = 0, Lcrb = 125 the RB map in each CC with equal PSD will be as following: 

· 20+5 case: 

· CC1 (20MHz): RB start = 0, Lcrb = 100 

· CC2 (5MHz): RB start = 0, Lcrb = 25
· 5+20 case:

· CC1 (5MHz): RB start = 0, Lcrb = 25

· CC2 (20MHz): RB start = 0, Lcrb = 100
The spectral emission difference can reach ~2dB which will have impact on backoff needed to meet different CA_NS emission limits. Looking into CA_NS_06 for asymmetric allocations, as example, the backoff differences can exceed 1dB.

2.1 Measurement setup
· 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

· Band 1 PA used for spectral differences plots

· Fc = 1950MHz

· MBW = 1MHz

· Band 7 PA used for CA_NS_06 backoff measurements.
2.2 Measurement results

Table1 summarizes the measured cases that we looked at for all asymmetric cases. (B1 PA)
	BW [MHz MHz]
	RB start
	Lcrb
	RB map
	Delta [dB]

	5+20
	0
	105
	[0 24]/[0 79]
	2.7

	20+5
	0
	105
	[0 99]/[0 4]
	

	5+20
	0
	110
	[0 24]/[0 84]
	1.4

	20+5
	0
	110
	[0 99]/[0 9]
	

	5+20
	0
	125
	[0 24]/[0 99]
	1.2

	20+5
	0
	125
	[0 99][0 24]
	

	10+20
	0
	110
	[0 49]/[0 59]
	2.5

	20+10
	0
	110
	[0 99]/[0 9]
	

	10+20
	0
	125
	[0 49]/[0 74]
	2.2

	20+10
	0
	125
	[0 99]/[0 24]
	

	10+20
	0
	150
	[0 49]/[0 99]
	0.9

	20+10
	0
	150
	[0 99]/[0 49]
	

	15+20
	0
	105
	[0 74]/[0 29]
	2.4

	20+15
	0
	105
	[0 99]/[0 4]
	

	15+20
	0
	150
	[0 74]/[0 74]
	5.9

	20+15
	0
	150
	[0 99]/[0 49]
	

	15+20
	0
	175
	[0 74]/[0 99]
	0.3

	20+15
	0
	175
	[0 99]/[0 74]
	


Table1: Asymmetric 2CC contiguous allocation emission worst case differences for the same RB start and Lcrb.

Table2: Backoff differences for CA_NS_06 (B7 PA)
	BW [MHz MHz]
	RB start
	Lcrb
	RB map
	Backoff delta [dB]

	5+20
	20
	105
	[20 24]/[0 99]
	0.5

	20+5
	20
	105
	[20 99]/[0 24]
	

	10+20
	46
	104
	[46 49]/[0 99]
	0.8

	20+10
	46
	104
	[46 99]/[0 99]
	

	15+20
	25
	150
	[25 74]/[0 99]
	1.1

	20+15
	25
	150
	[25 99]/[0 74]
	


Table3: markers table for each marker in the following figures 
	Marker #
	Fc [MHz]

	1
	1970

	2
	1980

	3
	1990

	4
	2004


Figures 1-8 show the spectrum for the asymmetric allocation.

Figure1: Lcrb = 105, 5+20MHz RB map = [0 24];[0 79], 20+5MHz RB map = [0 99];[0 4]
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Figure2: Lcrb = 125, 5+20MHz RB map = [0 24];[0994], 20+5MHz RB map = [0 99];[0 24]
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Figure3: Lcrb = 110, 10+20MHz RB map = [0 49];[0 59], 20+10MHz RB map = [0 99];[0 9]
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Figure4: Lcrb = 125, 10+20MHz RB map = [0 49];[0 74], 20+10MHz RB map = [0 99];[0 24]
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Figure5: Lcrb = 150, 10+20MHz RB map = [0 49];[0 99], 20+10MHz RB map = [0 99];[0 49]
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Figure6: Lcrb = 105, 15+20MHz RB map = [0 74];[0 29], 20+15MHz RB map = [0 99];[0 4]
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Figure7: Lcrb = 150, 15+20MHz RB map = [0 74];[0 74], 20+15MHz RB map = [0 99];[0 49]
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Figure8: Lcrb = 175, 15+20MHz RB map = [0 74];[0 99], 20+15MHz RB map = [0 99];[0 74]
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3.    Conclusion
In this contribution we showed the spectral differences between asymmetric 2CC contiguous CA allocations with equal PSD.  It was demonstrated that the emissions difference can be up to 5.9 dB in 1 MHz MBW for one of the PA's measured depending on the frequency offset of the emissions.  Using CA_NS_06 emission limits as an example, the difference in emissions from asymmetric allocations can result in a difference of more than 1 dB in the required backoff.

We recommend taking the asymmetric 2CC CA allocations into considerations when defining new AMPR and back-off tables.  This affect is also likely to be present when three or more carriers are aggregated.  We recommend that the largest backoff among all asymmetric CC arrangements be taken as the A-MPR required to maintain simplicity of the tables so that a single table can be used for all CC arrangements.
3GPP


