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1	Introduction
In the latest TR37.815, RAN4 decribed as follow [1].
Table 8.1-1: Required changes in TS 38.101-3
	Clause
	Requirement
	Required changes in TS 38.101-3 compared to the same band combination for power class 3

	6.2B.1
	UE maximum output power for EN-DC
	Add power class 2 for inter-band EN-DC. The additional details of power class for LTE and NR may be also needed

	6.2B.4.1.3
	Configured output power for inter-band EN-DC within FR1
	It shall be verified whether the existing Pcmax for inter-band EN-DC can be applied to HP UE. Some changes shall be needed to address SAR issue.

	7.3B.2.3.1
	Reference sensitivity exceptions due to UL harmonic interference for EN-DC in NR FR1
	No changes for case 1
No changes for case 2 considering the harmonic product of TDD band (high band) would not be possible to affect the lower FDD band. 

	7.3B.2.3.2
	MSD due to receiver harmonic mixing for EN-DC in NR FR1
	No changes for case 1
MSD value may need to be re-evaluated for case 2

	7.3B.2.3.3
	Reference sensitivity exceptions due to close proximity of bands for EN-DC in NR FR1
	No changes for case 1
MSD value may need to be re-evaluated for case 2

	7.3B.2.3.4
	Reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1
	No changes for case 1
MSD value may need to be re-evaluated for case 2


	7.3B.2.3.5
	Reference sensitivity exceptions for intermodulation interference due to dual uplink operation for EN-DC in NR FR1
	MSD value may need to be re-evaluated for case 1 and case 2




Based on the specification impact, we analyse the required MSD levels for PC2 UE for EN-DC_3A_n78A. 
2	MSD analysis
Table 1 show the RF component isolation parameters to derive MSD level at sub-6GHz. 
Table 1: UE RF Front-end component parameters
	UE ref. architecture
Component
	Triplexer-Diplexer
Architecture w/ single ant.

	
	PC2 UE to support DC_3A_n78A

	
	IP2 (dBm)
	IP3 (dBm)
	IP4 (dBm)
	IP5 (dBm)

	Ant. Switch
	112
	68
	55
	55

	Triplexer
	110
	72
	55
	52

	Quadplexer
	
	
	
	

	Diplexer
	115
	87
	55
	55

	Duplexer
	100
	75
	55
	53

	PA Forward
	28.0
	32
	30
	28

	PA Reversed
	40
	30.5
	30
	30

	LNA
	10
	0
	0
	-10



In here, we assumed equal power backoff for both LTE CC and NR CC. So the Case1 and Case2 is not meaningful for the MSD analysis. Case1 and Case2 as shown in below [1]. Baseline RF architecture is Case1.
· Case1: LTE FDD PC3 (23dBm) + NR TDD PC3 (23dBm) and EN-DC PC2 (26dBm)
· Case2: LTE FDD PC3 (23dBm) + NR TDD PC2 (26dBm) and EN-DC PC2 (26dBm) 

Table 2 show the isolation levels according to the RF component. 
Table 2: UE RF Front-end component isolation parameters
	Isolation Parameter
	Value (dB)
	Comment

	Antenna to Antenna
	10
	Main antenna to diversity antenna

	PA (out) to PA (in)
	60
	PCB isolation (PA forward mixing)

	Triplexer
	20
	High/low band isolation

	Diplexer
	25
	High/low band isolation

	PA (out) to PA (out)
	60
	L-H/H-L cross-band

	PA (out) to PA (out)
	50
	H-H cross-band

	LNA (in) to PA (out)
	60
	L-H/H-L cross-band

	LNA (in) to PA (out)
	50
	H-H cross-band

	Duplexer
	50
	Tx band rejection at Rx band



The existing MSD levels in TS38.101-3 show in Table 3.


	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_3A_n77A,
DC_3A_n77(2A),
DC_3A_SUL_n77A-n80A,
DC_3A_n78A,
DC_3A-SUL_n78A-n80A,
DC_3A_n78(2A),
DC_3C_n78A
DC_3C_n78(2A)
	3
	1740
	5
	25
	1835
	26
	IMD23

	
	
	
	
	
	
	28.74
	

	
	n77, n78
	3575
	10
	50
	3575
	N/A
	N/A

	DC_3A_n77A,
DC_3A_n77(2A),
DC_3A_SUL_n77A-n80A,
DC_3A_n78A, DC_3A-SUL_n78A-n80A,
DC_3A_n78(2A),
DC_3C_n78A
DC_3C_n78(2A)
	3
	1765
	5
	25
	1860
	8.0
	IMD43

	
	
	
	
	
	
	10.74
	

	
	n77, n78
	3435
	10
	50
	3435
	N/A
	N/A

	NOTE 4:	Applicable only if operation with 4 antenna ports is supported in the band with EN-DC configured.



Based on above assumptions and test configuration, we proposed the MSD levels as below.
Table 4: Proposed MSD test configuration and results by IMD problems
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW (MHz)
	MSD 
(dB)

	DC_3A_n78A
	3
	IMD2
|fB3 -fn78|
	1740
	5
	25
	1835
	5
	32.0

	
	n78
	
	3575
	10
	50
	3575
	10
	N/A

	
	3
	IMD4
|3*fB3 -fn78|
	1765
	5
	25
	1860
	5
	17.5

	
	n78
	
	3435
	10
	50
	3435
	10
	N/A



3	Conclusion
Above simulation results, we recommend to merged the other interested companies’ simulation results as average manner to derive MSD levels and propose as follow
[bookmark: _GoBack]Proposal 1: For PC2 DC_3A_n78A UE, the proposed MSD levels in Table4 shall be considered in TS38.101-3.
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