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1. Introduction
In RAN4#80 CA_3A-3A-8A with UL on CA_3A-8A was discussed [1]. It was agreed that RAN4 will analyse MSD for CA_3A-8A for band 3. This paper proposes new testpoint for IMD5 for B3 and level of MSD.  
2. Discussion

The UL CA_3A-8A was originally defined according to BCS0 for that configuration. After that, three more BCS’s have been defined with lower chanel BWs. The BCS2 has 3 MHz for band 8 and 5 MHz for band 3 which is theoretically the maximum sensitivity degradation case since the single band refsens requirement is lower and IMD PSD is higher. We see no problem in keeping the existing testpoint since it is defined as testpoint and MSD assosiated with it but for new testpoint, we would like to use the worst case testpoint.  The new direct hit MSD test point proposal is shown in table 1 in red. 
Table 1 New testpoint for UL CA_3A-8A 

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	CA_3A-8A
	3
	1755
	10
	50
	1850
	N/A
	FDD

	
	8
	900
	5
	25
	945
	8
	

	CA_3A-8A
	3
	1717.5
	5
	25
	1812.5
	TDB
	FDD

	
	8
	882.5
	3
	15
	927.5
	NA
	


2.1. MSD analysis
Component and other parameters are shown in table 2 and 3. 

Table 2 Component parameter values

	Component values
	Value
	Unit

	PA reverse IP5
	34
	dBm

	Duplexer ISO
	50
	dB

	Duplexer rejection @ an other frequency 
	37
	dB

	B3 filter attenuation at B3 TX and B8 TX&RX
	25
	dB

	Triplexer Iso
	15
	dB

	Diplexer ISO
	15
	dB

	Duplexer IP5
	53
	dBm

	Switch IP5
	46
	dBm

	Triplexer IP5
	57
	dBm

	Switch IL B3
	0.8
	dB

	Switch IL B8
	0.6
	dB

	Duplexer IL
	3.7
	dB

	Triplexer IL B8
	0.9
	dB

	Triplexer IL B3
	1.1
	dB

	PA Max Gain
	30
	dB

	PA Gain at agressor freq
	15
	dB

	B3 div filter loss
	3
	dB


Table 3 Other parameters

	Other parameters
	Value
	Unit

	PCB ISO
	60
	dB

	Antenna Iso
	10
	dB

	BW
	3
	MHz

	Thermal noise
	-106.7
	dBm

	LNA NF
	3
	dB

	LTE SNR
	-1
	dB

	Single band sensitivity
	-98.7
	dBm

	LNA IIP5
	-10
	dBm


Measure PA linearity is shown in table 4.

Table 4 measured PA Linearity

	 
	 
	Agg Pin
	IMD Out
	Own Pout

	Vendor A
	IMD5
	-10
	-15.34
	25.8

	
	
	-40
	< -52
	26.2

	Vendor B
	
	-10
	-13.6
	25.8

	Average
	
	-10
	-14.47
	25.80


IMD analysis in table 5.

Table 5 IMD analysis

	 
	Power [dBm]
	IMD5 [dBm]

	 
	PB8
	PB3
	Source
	Ant
	B3 PRX LNA
	B3 DRX LNA

	B3 DRX LNA
	-29
	-29
	-107
	NA
	 
	-107

	B3 PRX LNA
	-30
	-24
	-104
	NA
	-104
	 

	Triplexer
	20
	20
	-128
	-128
	-134
	-142

	MB Switch
	6
	21
	-139
	-154
	-143
	-168

	LB Switch
	21
	8
	-93
	-94
	-112
	-107

	B3 Duplexer
	-19
	22
	-234
	-236
	-241
	-250

	B8 Duplexer
	22
	5
	-106
	-107
	-126
	-121

	PA B8
	25
	-19
	-41
	-80
	-97
	-93

	PA B3
	-17
	26
	-114
	-140
	-163
	-154

	PA B8 Input
	-5
	-34
	 
	 
	 
	 

	PA B3 Input
	-35
	-4
	 
	 
	 
	 

	CF
	 
	 
	 
	 
	3.0
	3.0

	Total
	 
	 
	 
	 
	-99
	-96

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 


And finally MRC combining

Table 6 MRC combining

	 
	PRX LNA
	DRX LNA
	PRX @ Ant
	DRX @ Ant
	Unit

	Total Interferer  due to IMD5
	-98.83
	-95.71
	-93.23
	-92.11
	dBm

	Total noise with thermal noise
	-98.17
	-95.37
	-92.57
	-91.77
	 

	MRC Sensitivity
	 
	 
	-93.44
	dBm

	Sensitivity requirement for 1DL
	 
	 
	-98.70
	dBm

	MSD
	 
	 
	5.26
	dB


The resulting MSD is therefore 5.26 dB. Therefore we propose the following testpoint and MSD value to be added to Table 7.3.1A-0f of TS36.101 Rel-12 and onwards. 

Proposal:

New testpoint and MSD for UL CA_3A-8A

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	CA_3A-8A
	3
	1717.5
	5
	25
	1812.5
	6
	FDD

	
	8
	882.5
	3
	15
	927.5
	NA
	


3. Conclusion

Proposed testpoint for UL CA CA_3A-8A was discussed and MSD analysis presented. Proposal for testpoint and MSD was made. 

Proposal:
 New testpoint and MSD for UL CA_3A-8A

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	CA_3A-8A
	3
	1717.5
	5
	25
	1812.5
	6
	FDD

	
	8
	882.5
	3
	15
	927.5
	NA
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Table 7.3.1A-0f: 2DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	CA_1A_3A
	1
	1950
	5
	25
	2140
	23
	FDD

	
	3
	1760
	5
	25
	1855
	N/A
	

	CA_1A_8A
	1
	1965
	5
	25
	2155
	6
	FDD

	
	8
	887.5
	5
	25
	932.5
	N/A
	

	CA_2A-4A
	2
	1860
	20
	502
	1940
	5
	FDD

	
	4
	1752.5
	5
	25
	2152.5
	N/A
	

	CA_2A-4A
	2
	1868.3
	5
	25
	1948.3
	N/A
	FDD

	
	4
	1735
	5
	25
	2135
	5
	

	CA_3A-5A
	3
	1771
	10
	50
	1866
	4
	FDD

	
	5
	838
	5
	25
	883
	N/A
	

	CA_3A-5A
	3
	1721
	10
	50
	1816
	N/A
	FDD

	
	5
	838
	5
	25
	883
	24
	

	CA_3A-7A
	3
	1730
	5
	25
	1825
	N/A
	FDD

	
	7
	2535
	10
	50
	2655
	13
	

	CA_3A-8A
	3
	1755
	10
	50
	1850
	N/A
	FDD

	
	8
	900
	5
	25
	945
	8
	

	CA_3A-8A
	3
	1717.5
	5
	25
	1812.5
	6
	FDD

	
	8
	882.5
	3
	15
	927.5
	NA
	

	CA_3A-19A
	3
	1771
	5
	25
	1866
	4
	FDD

	
	19
	838
	5
	25
	883
	N/A
	

	CA_3A-19A
	3
	1721
	5
	25
	1816
	N/A
	FDD

	
	19
	838
	5
	25
	883
	27
	

	CA-3A-20A
	3
	1775
	5
	25
	1870
	4
	FDD

	
	20
	840
	5
	25
	799
	N/A
	

	CA-3A-20A
	3
	1735
	5
	25
	1830
	N/A
	FDD

	
	20
	847
	5
	25
	806
	9
	

	CA_3A-26A
	3
	1771
	5
	25
	1866
	4
	FDD

	
	26
	838
	5
	25
	883
	N/A
	

	CA_3A-26A
	3
	1721
	5
	25
	1816
	N/A
	FDD

	
	26
	838
	5
	25
	883
	26
	

	CA_3A-41A
	3
	1740
	5
	25
	1835
	8.2
	FDD

	
	41
	2657.5
	5
	25
	2657.5
	N/A
	TDD

	CA_3A-42A
	3
	1740
	5
	25
	1835
	29.8
	FDD

	
	42
	3575
	5
	25
	3575
	N/A
	TDD

	CA_3A-42A
	3
	1765
	5
	25
	1860
	8.0
	FDD

	
	42
	3435
	5
	25
	3435
	N/A
	TDD

	CA_4A-5A
	4
	1721
	5
	25
	2121
	N/A
	FDD

	
	5
	838
	5
	25
	883
	26
	

	CA_4A-7A
	4
	1730
	5
	25
	1825
	N/A
	FDD

	
	7
	2535
	5
	25
	2655
	15
	

	CA_5A-7A
	5
	834
	5
	25
	879
	12
	FDD

	
	7
	2547
	10
	50
	2667
	N/A
	

	CA_7A-20A
	7
	2512
	10
	50
	2632
	N/A
	FDD

	
	20
	851
	5
	25
	810
	12
	

	CA_19A-42A3
	19
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD

	
	42
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD

	CA_21A-42A3
	21
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD

	
	42
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD

	NOTE 1: Both of the transmitters shall be set min(+20 dBm, PCMAX_L,c) as defined in subclause 6.2.5A

NOTE 2: RBSTART = 0 

NOTE 3: No requirements apply when there is at least one individual RE within the intermodulation generated by the dual uplink is within the downlink transmission bandwidth of the FDD band. The reference sensitivity should only be verified when this is not the case (the requirements specified in clause 7.3.1 apply).
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