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1
Introduction
MSD for inter-band CA with lower band receiver harmonic mixing problem had been analyzed in greater details in the past two RAN4 meetings [1-2]. As a follow-up, in this contribution, the MSD test configuration and tentative exception levels are proposed for consideration.        
2
Discussion
MSD for inter-band CA with lower band receiver 3rd order harmonic mixing problem had been independently analyzed in the past two meetings [1-2] using CA_B20_B40 and CA_B28_B40 as respective example. Both analyses had shown similar desensitization level of around 36 dB for 5-MHz carrier when the UL interference is harmonically aligned with the downlink carrier. Due to such high desensitization level, it was further brought up in [1] that the UL interference first side-band emission level may also cause substantial desensitization through receiver harmonic mixing, as illustrated in Figure 2-1.
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Figure 2-1 Receiver harmonic mixing desensitization from UL interference (a) and its side-band (b)
Considering the simple frequency relationship between the UL and DL carriers, the test configuration can be defined with a note similar to Table 7.3.1A-0a Note 6 in TS36.101. For the UL/DL frequency relation as shown in Figure 2-1(a), the note can be written as,
The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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 the carrier frequency in the victim (lower) band and 
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On the other hand, for the UL/DL frequency relation as shown in Figure 2-1(b), the note can be further written as,

The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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 the carrier frequency in the victim (lower) band and 
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3
Proposal
Among all the existing CA combinations, CA_B20_B40, CA_B26_B41, and CA_B28_B40 had been identified with 3rd order harmonic mixing problem [3-4]. Similar to other class A2 CA combinations, the exception reference sensitivity for these CA combinations with harmonic mixing problem are proposed to be captured in Table 7.3.1A-0a in TS 36.101, with the tentative changes as highlighted below,
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_1A-28A5,6
	1
	
	
	-89.8
	-89.4
	-89
	-88.7
	FDD

	
	28
	
	
	-98.3
	-95.3
	-93.5
	-90.8
	

	CA_1A-3A-28A
	1
	
	
	-89.8
	-89.4
	-89
	-88.7
	FDD

	
	3
	
	
	-97 
	-94
	-92.2
	-91
	

	
	28
	
	
	-98.3
	-95.3
	-93.5
	-90.8
	

	CA_1A-3A-42A9,10
	1
	
	
	-99.8 
	-96.8
	-95
	-93.8
	FDD

	
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	

	
	42
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_1A-3A-42A11
	1
	
	
	-99.8 
	-96.8
	-95
	-93.8
	FDD

	
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	

	
	42
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	CA_1A-7A-28A5,6
	1
	
	
	-89.8
	-89.4
	-89
	-88.7
	FDD

	
	7
	
	
	
	-95
	-93.2
	-92
	

	
	28
	
	
	-98.3
	-95.3
	-93.5
	
	

	CA_3A-8A4
	3
	
	
	
	N/A
	N/A
	N/A
	FDD

	
	8
	
	
	N/A
	N/A
	
	
	

	CA_3A-31A12,13
	3
	
	
	-86.9
	-86.4
	-86
	-85.6
	FDD

	
	31
	
	-95.5
	-93.3
	
	
	
	

	CA_3A-42A9,10
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	42
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_3A-42A11
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	42
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	CA_3A-42C9,10
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	42
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_3A-42C11
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	42
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	CA_3A-3A-8A4
	3
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	3
	
	
	N/A
	N/A
	N/A
	N/A
	

	
	8
	
	
	N/A
	N/A
	
	
	

	
	3
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	3
	
	
	N/A
	N/A
	
	
	

	
	8
	
	
	N/A
	N/A
	
	
	


	CA_3A-7A-8A4,5,6
	3
	
	
	
	N/A
	N/A
	N/A
	FDD

	
	7
	
	
	
	-87.4
	-87
	-86.7
	

	
	8
	
	
	-96.8
	-93.8
	
	
	

	CA_3A-19A-42A9,10
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	19
	
	
	-100
	-97
	-95.2
	
	

	
	42
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_3A-19A-42A11
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	19
	
	
	-100
	-97
	-95.2
	
	

	
	42
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	CA_4A-12A5,6
	4
	-89.2
	-89.2
	-90
	-89.5
	-89
	-88.5
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-17A5,6
	4
	
	
	-90
	-89.5
	
	
	FDD

	
	17
	
	
	-96.5
	-93.5
	
	
	

	CA_2A-4A-12A5,6
	2
	
	
	-97.7 
	-94.7
	-92.9
	-91.7
	FDD

	
	4
	
	
	-90
	-89.5
	-89
	-88.5
	

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_2A-2A-4A-12A5,6
	2
	
	
	-97.7 
	-94.7
	-92.9
	-91.7
	FDD

	
	4
	
	
	-90
	-89.5
	-89
	-88.5
	

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_2A-4A-4A-12A5,6
	2
	
	
	-97.7 
	-94.7
	-92.9
	-91.7
	FDD

	
	4
	
	
	-90
	-89.5
	-89
	-88.5
	

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-4A-12A5,6
	4
	
	
	-90
	-89.5
	-89
	-88.5
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-5A-12A5,6
	4
	
	
	-90
	-89.5
	-89
	-88.5
	FDD

	
	5
	
	
	-97.5
	-94.5
	
	
	

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-7A-12A5,6
	4
	
	
	[-90]
	[-89.5]
	[-89]
	[-88.5]
	FDD

	
	7
	
	
	-97.5
	-94.5
	
	
	

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-12B5,6
	4
	
	
	-90
	-89.5
	-89
	-88.5
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-28A5,6
	4
	
	
	-89.8
	-89.4
	-89
	-88.7
	FDD

	
	28
	
	
	-98.3
	-95.3
	-93.5
	-90.8
	

	CA_26A-41A8
	26
	
	
	N/A
	N/A
	N/A
	
	FDD

	
	41
	
	
	N/A
	N/A
	N/A
	N/A
	TDD

	CA_26A-41C8
	26
	
	
	N/A
	N/A
	N/A
	
	FDD

	
	41
	
	
	N/A
	N/A
	N/A
	N/A
	TDD

	CA_7A-8A5,6
	7
	
	
	
	-87.4
	-87
	-86.7
	FDD

	
	8
	
	-99
	-96.8
	-93.8
	
	
	

	CA_7A-8A-20A5,6
	7
	
	
	
	-87.4
	-87
	-86.7
	FDD

	
	8
	
	-99
	-96.8
	-93.8
	
	
	

	
	20
	
	
	[-96.8]
	[-93.8]
	
	
	

	CA_8A-41A8
	8
	N/A
	N/A
	N/A
	N/A
	
	
	FDD

	
	41
	
	
	
	N/A
	
	N/A
	TDD

	CA_8A-41C8
	8
	N/A
	N/A
	N/A
	N/A
	
	
	FDD

	
	41
	
	
	
	N/A
	
	N/A
	TDD

	
	41
	
	
	
	
	
	N/A
	

	CA_20A-40A14,15
	20
	
	
	[-60.7]
	[-60.7]
	[-60.7]
	[-60.7]
	FDD

	
	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	CA_20A-40A16
	20
	
	
	[-89.8]
	[-89.1]
	[-88.0]
	[-87.3]
	FDD

	
	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	CA_28A-40A14,15
	28
	
	
	[-60.7]
	[-60.7]
	
	
	FDD

	
	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	CA_28A-40A16
	28
	
	
	[-90.1]
	[-89.5]
	
	
	FDD

	
	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	CA_26A-41A14,15
	26
	
	
	[-60.7]
	[-60.7]
	[-60.7]
	
	FDD

	
	41
	
	
	-98
	-95
	-93.2
	-92
	TDD

	CA_26A-41A16
	26
	
	
	[-89.9]
	[-89.2]
	[-88.6]
	
	FDD

	
	41
	
	
	-98
	-95
	-93.2
	-92
	TDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
The signal power is specified per port

NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).

NOTE 5:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 6:
The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: image10.wmf]ë
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 with[image: image12.wmf]HB
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 the carrier frequency of a high band in MHz and [image: image13.wmf]LB
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 the channel bandwidth configured in the low band.

NOTE 7:
Void.
NOTE 8:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).

NOTE 9:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range FHD above and below the edge of this downlink transmission bandwidth. The value FHD depends on the E-UTRA configuration: FHD = 10 MHz for CA_3A-42A, CA_3A-42C, CA_1A-3A-42A and CA_3A-19A-42A. 
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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 with[image: image16.wmf]HB
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 carrier frequency in the victim (higher) band in MHz and [image: image17.wmf]LB
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 the channel bandwidth configured in the lower band.
NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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, where[image: image21.wmf]LB

Channel
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and
[image: image22.wmf]HB

Channel
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.

NOTE 12:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 4th transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 13:
The requirements should be verified for UL EARFCN of a low band (superscript LB) such that 
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 the carrier frequency of a high band in MHz and [image: image26.wmf]LB
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 the channel bandwidth configured in the low band.
NOTE 14:
These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth of an aggressor (higher) band.
NOTE 15: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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 the carrier frequency in the victim (lower) band and 
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 the channel bandwidth configured in the higher band.

NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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 the carrier frequency in the victim (lower) band and 
[image: image34.wmf]HB

Channel

BW

 the channel bandwidth configured in the higher band.


Table 3-1 Proposed requirements for CA with lower band receiver 3rd order harmonic mixing problem 
4
Conclusion
In this contribution, we proposed the MSD test configurations and tentative exception reference sensitivity levels for CA_B20_B40, CA_B26_B41, and CA_B28_B40 which are subjected to lower band receiver 3rd order harmonic mixing problem. The proposed test configurations are similar to what had been defined for class A2 CA combinations and the tentative exception reference sensitivity were referred to earlier contributions.
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