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1. Introduction
The DC_3_n3-n77/n78 was in Rel.15 specification. However, IMD2 MSD for n77/n78 RX of DC_3_n3-n77/n78 due to 2UL was missing. In the text proposal, the contribution is to provide the missing IMD2 MSD requirement for DC_3_n3-n77/n78. In addition, based on the evaluation, the n78/n77 RX MSD for IMD4 DC_3_n3-n77/n78 is not needed. 
2. Discussion
1.1 REFSENS

As for the DC_3_n3-n77/n78, the IMD2 MSD for n77/n78 due to 2UL of B3 and n3 is evaluated based on UE reference architecture as shown below. The 2UL DC_3_n3 uses 2 PA architecture.
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Figure 2-1 Reference architecture for the 2nd harmonic mixing MSD analysis

The main aggressor propagation paths of DC_3_n3-n77/n78 to n77/n78 RX as shown in Figure 2-1 are numbered below:

1: Signal at B3 PA output to n77/n78 primary-RX LNA input
2: Signal at B3 PA output to n77/n78 diversity-RX LNA input

3: Direct conductive path from B3 PA output to n77/n78 primary-RX LNA input

4: Direct conductive path from B3 PA output to n77/n78 diversity-RX LNA input

The non-contiguous ENDC MPR for 2UL of B3 and n3 is based on following equations in TS 38.101-3.
MPRENDC = MA
Where MA is defined as follows 

MA = [18] ; 0 ≤ B < 1.0 

         [17] ; 1.0 ≤ B < 2.0 

         [16] ; 2.0 ≤ B < 5.0 

         [15] ; 5.0 ≤ B 

Where: 

For UEs supporting dynamic power sharing, 

B = (LCRB_alloc, E-UTRA * 12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000,000











	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



	

	
	
	
	

	
	
	
	

	
	
	
	

	

	
	
	
	

	
	
	
	

	

	

	
	
	

	

	
	



	

	
	
	


	

	

	

	

	

	

	

	

	

	


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	



	

	
	
	


	

	

	

	

	

	

	

	

	

	


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	



The 2 PA architecture for 2UL of DC_3A_n3A is assumed for evaluation, the IMD2 and IMD4 problem may fall into the 3rd band n78.


However, for non-contiguous DC_3A_n3A, the IMD2 and IMD4 MSD are not needed for n77/n78 due to TX MPR value from TS 38.101-3.

Proposal 1: The IMD2 and IMD4 MSD for DC_3_n3_n77/n78 under non-contiguous DC_3_n3 is not needed based on MPR equation in TS 38.101-3.

Proposal 2: To add a note in the TS38.101-3, Table 7.3B.2.3.5.2-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands):

Note X: Note X: For DC_3A_n3A-n77A, DC_3A_n3A-n78A paired with UL_DC_3A_n3A, the 3rd DL bands n77/n78 are subject to IMD2 which MSD is not specified.
2. References: 
3. Text proposal to 37.716-21-21

6.x
DC_3A_n3A-n77A
6.x.1
Operating bands for DC

Table 6.x.1-1: DC band combination of LTE 1DL/1UL + inter-band NR 2DL/1UL
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	DC_3_n3-n77
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	n3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD


6.x.2
Channel bandwidths per operating band for DC
Table 6.x.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + inter-band NR 2DL/1UL 

	
	DC operating / channel bandwidth

	EN-DC Configuration
	UL Configuration 
	Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	90

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_3A_n3A-n77A
	DC_3A_n3A
DC_3A_n77A
	3
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	150

	
	
	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	n77
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.x.3
UE co-existence studies
The harmonic and IMD products caused by DC_3A_n3A-n77A and protected bands follow from those derived for the constituent fallback modes, DC_3A_n3A, DC_3A_n77A, and CA_n3A-n77A. The co-existence studies of DC_3A_n3A and DC_3A_n77A are already captured in TR 37.863-01-01 [6], and the co-existence studies of CA_n3A-n77A are captured in TR 37.865-01-01. In rel-15, only Single Tx Switched UL mode is supported for DC_3A_n3A. 
-
The 2nd harmonic interference from Band 3 or Band n3 UL will fall into Band n77 DL frequency range
-
Note that in Rel.15, only single tx switched UL mode is supported for DC_3A_n3A.
For dual uplink of Band 3 and Band n3 in rel-16, RAN4 need further study of self desense problem as below
-
The 2nd IMD and 4th IMD will be impact to Band n78 due to dual uplink transmission by DC_3A_n3A.

6.x.4
ΔTIB and ΔRIB values
For DC_3A_n3A-n78A, the (TIB,c and (RIB values are given in the tables below.

Table 6.x.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_3A_n3A-n77A
	3
	0.6

	
	n3
	0.6

	
	n77
	0.8


Table 6.x.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_3A_n3A-n77A
	3
	0.2

	
	n3
	0.2

	
	n77
	0.5


6.x.5
MSD

IMD problems are already analysed in constituent low order combinations, additional analysis is not needed.

- 
Uplink DC configuration is DC_3A_n3A: Harmonic problem already discussed and solved in DC_3A_n77A, CA_n3A-n7A. Note that only Single Tx Switched UL mode is supported for DC_3A_n3A in Rel.15. As for UE with dual PA capability of DC_3A_n3A in Rel-16, based on proposal 1, the IMD2 and IMD4 MSD for DC_3_n3_n77/n78 under non-contiguous DC_3_n3 is not needed based on MPR equation in TS 38.101-3. 
- 
To add a note in the TS38.101-3, Table 7.3B.2.3.5.2-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands):

Note X: For DC_3A_n3A-n77A, DC_3A_n3A-n78A paired with UL_DC_3A_n3A, the 3rd DL bands n77/n78 are subject to IMD2 which MSD is not specified.
- 
Uplink DC configuration is DC _3A_n77A: Harmonic problem already discussed and solved in DC_3A_n77A, CA_n3A-n77A. IMD problem already discussed and solved in DC_3A_n77A.
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