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1 Introduction
According to the WF on MSD analysis for LTE-NR DC[1],the companies were requested to provide MSD analysis for each DC band combinations.This contribution provide our considerations on how to define the MSD requirements due to harmonic for DC_8A-n78A.
2 Discussion
According to the band arrangement, the DC combination of band 8 and band n78 has 4th harmonic issue. LTE CA_8-42 band combination has the same 4th harmonic issue and the REFSENS is specified in TS 36.101 as Table 1 below:
Table 1 REFSENS for CA_8A-42A due to 4th harmonic in Ts36.101

	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_8A-42A12,13
	8
	-102
	-99
	-96.8
	-93.8
	
	
	FDD

	
	4233
	
	
	-84.8
	-84.7
	-84.6
	-84.5
	TDD

	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 channel bandwidth configured in the low band. 
NOTE 33:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


The uplink configuration of lower band can be found in Table 2
Table 2 Uplink configuration for the low band 
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_8A-42A
	8
	
	
	8
	16
	
	
	FDD


The corresponding MSD value can be derived as shown in Table 3.
Table 3:MSD due to harmonic issue

	MSD due to harmonic exception for the DL band

	UL band
	DL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB

	8
	42
	
	
	13.7
	10.8
	9.1
	8.0


It shall be noted that above MSD values are derived by considering a harmonic filter is added in the band 8 Tx link. Since keeping the harmonic trap filter is very essential to mitigating the interference of harmonic for CA_8-42, there is no reason to take away the harmonic filter for DC_8A-n78A.thus it is proposed the same harmonic filter could be reused. In this case, the level of harmonic product received by victim band would be roughly the same between Band 42 and n78 due to similar low-high RF architecture. Thus it can be expected the same MSD requirements for less than 20 MHz CBW specified in table 3 for CA_8A-42 could be reused. Moreover, Since the noise floor increase with the channel bandwidth in a logarithm tendency, the same logarithm trend can be assumed for the bandwidth more than 20MHz.thus,it is proposed that the MSD requirements as shown in figure 1 could be used for DC_8A-n78A.
In addition, the additional IL due to harmonic filter shall be also considered for DC_8A-n78A. Considering the similar RF architecture would be used in DC_8-n78A, it is proposed the delta Tib and delta Rib values specified in CA_8-42 can be reused.
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Figur1, proposed MSD requirements for DC_8A-n78A due to 4th harmonic issue

 Proposal : The following delta Tib, delta Rib value and MSD requirement specified in Table 4 and Table 5 shall be used for DC_8A-78A.
Table 4: ΔTIB,c and ΔRIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]
	ΔRIB,c [dB]

	DC_8-n78
	8
	0.6
	0.2

	
	n78
	0.8
	0.5


Table 5:MSD due to harmonic issue

	MSD due to harmonic exception for the DL band

	UL band
	DL band
	5 
MHz
	10 
MHz
	15 
MHz
	20
 MHz
	[40] 
MHz
	50
 MHz
	[60] 
MHZ
	80 
MHZ
	100
 MHZ

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	8
	n78
	NA
	10.8
	9.1
	8.0
	[5.1]
	4.2
	[3.5]
	2.3
	1.4

	NOTE 1:
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 2:
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: image9.wmf]LB
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 the channel bandwidth configured in the low band.



3 Conclusion
In this paper, we give the following proposal to define MSD requirements for DC_8A-78A due to the 4th harmonic issue.
Proposal 1: The delta Tib, delta Rib value and MSD requirement specified in Table 4 and Table 5 shall be used for DC_8A-78A.
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