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Introduction
In this contribution, we provide some discussion on the MSD requirements for 3DL/2UL DC combinations including DC_1A-8A_n78A and DC_3A-8A_n78A.

Discussion

2.1
 MSD for DC_1A-8A_n78A 
According to the co-existence study, the harmonic product and IMD product are illustrated as follow:
-    5th order IMD generated by dual uplink of Band 1 + Band n78 may also fall into own Rx of band 8, shown in table 1.

-
IMD generated by dual uplink of Band 8 + Band n78 doesn’t fall into own Rx of band 1

Table 1.  IMD5 of Band 1 + Band n78 falls into Rx of Band 8

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency
	1920
	1980
	3300
	3800

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	7560
	5940
	660
	1840


Table 2 and Table 3 show the some RF-front component parameters to derive IMD5 for DC_1A-n78A.

Table 2 RF-front component linearity IP5 parameters

	
	IP5 (dBm)

	Ant. Switch
	53

	Diplexer
	53

	Duplexer
	53

	PA Forward
	30

	PA Reversed
	33

	LNA
	-10


Table 3  the isolation parameters

	Isolation Parameter
	Value (dB)

	Antenna to Antenna
	10

	PCB isolation(PA forward/reserved mixing)
	60

	Diplexer isolation
	20

	Triplexer isolation
	15

	PCB isolation(LNA (in) to PA (out))
	65

	Duplexer Tx-Rx isolation
	50

	Duplexer TX rejection @ n78
	37

	Duplexer RX rejection @ n78
	30


Based on the above assumption, the IMD5 calculation results are listed in Table 4.

Table 4. IMD5 level caused by the Band 3 and Band n78 falling to Band 8 Rx

	
	Main  path (dBm)
	Diversity path(dBm)

	IMD5 Level falling to Band 8 Rx
	-115.5
	-125.5


Considering the REFSEN of Band 8 is -97dBm@5MHz, then we can conclude the result of MSD estimation is 0, which mean it is no need to specific the MSD for Band 8 caused by IMD5 of Band 3 and Band n78 for DC_1A-8A_n78A.

Proposal 1.  It is no need to specific additional MSD for Band 8 caused by IMD5 of Band 3 and Band n78 for DC_1A-8A_n78A.

2.2
 MSD for DC_3A-8A_n78A 
According to the co-existence study, the harmonic product and IMD product are illustrated as follow:
IMD generated by dual uplink of Band 3 + Band n78 doesn’t fall into own Rx of band 8, shown in table 5.
2nd harmonic generated by dual uplink of Band 8 + Band n78 may also fall into own Rx of band 3
Table 5. 2nd harmonic of Band 3 + Band n78 falls into Rx of Band 8
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency
	880
	915
	3300
	3800

	2nd order harmonics frequency range (MHz)
	2*fx_low
	2*fx_high
	2*fy_low
	2*fy_high

	2nd order harmonics frequency range (MHz)
	1760
	1830
	6600
	7600


Since the Band 3 receive frequency range is from 1805MHz to 1880MHz, thus only 25MHz which is 1805MHz ~1830MHz is overlapped with Band 3 Rx frequency. The situation is same with LTE 2DL/2UL CA_3A-8A, where there was no MSD requirement specified for 2DL/2UL CA_3A-8A in TS36.101 caused by 2nd harmonic product problem since there is significant opportunity to avoid the harmonic interference from the transmitter into the receiver, more information can be found in [1].

Proposal 2.  It is no need to specific additional MSD for Band 3 caused by 2nd order harmonic of Band 8 for DC_3A-8A_n78A.
Conclusion

This contribution provides some discussion on MSD requirements for 3DL/2UL DC combinations including DC_1A-8A_n78A and DC_3A-8A_n78A. The proposals of the contribution are:

Proposal 1.  It is no need to specific additional MSD for Band 8 caused by IMD5 of Band 3 and Band n78 for DC_1A-8A_n78A.

Proposal 2.  It is no need to specific additional MSD for Band 3 caused by 2nd order harmonic of Band 8 for DC_3A-8A_n78A.
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