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1	Introduction
EN-DC of 2B LTE and 1B NR of DC_3-11_n77 was approved in RAN#88[1]. This TP is to capture the basic aspects for the EN-DC. 

2	Combination proposed
Combinations proposed in [1] are as below. 
T
Table 2-1: Inter-band EN-DC configurations (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_3A-11A_n77A
	DC_3A_n77A
DC_11A_n77A
	CA_3A-11A
	n77A

	DC_3A-11A_n77(2A)
	DC_3A_n77A
DC_11A_n77A
	CA_3A-11A
	n77(2A)



3.  Co-existence
When Uplink EN-DC configuration is DC_3A_n77A, IMD4 of (B3 - n77) will fall into Rx band of Band 11. When Uplink EN-DC configuration is DC_11A_n77A, (2) IMD2 and (3) IMD5 of (B11 - n77) will fall into Rx band of Band 3. But considering the current situation that Band 11 is operated only by a certain operators in Japan, the frequency ranges can be limited as follows. 
-	Operator X: B11 (UL:1427.9-1437.9 / DL:1475.9-1485.9 MHz), B3 (UL:1750-1765 / DL:1845-1860 MHz), n77 (3400-3440 / 3560-3600 / 3900-4000 MHz)
-	Opeartor Y: B11 (UL:1437.9-1447.9 / DL:1485.9-1495.9 MHz), B3 (UL:1710-1730 / DL:1805-1825 MHz), n77 (3520-3560 / 3700-3800 / 4000-4100 MHz)

Then the own Rx impact can be simplified as below. 
IMD4 of (B3-n77) will fall into Rx band of Band 11. 
IMD5 of (B11-n77) will fall into Rx band of Band 3. 

4.  Delta Tib/Rib
The delta Tib/Rib of subset EN-DC/CA are as follows. EN-DC values are picked.
Table 4-1: ΔTIB of constituent 2 band combo.
	ΔTIB
	B3+B11
	B3+n77
	B11+n77
	Proposed
Value

	B3
	0.8
	0.6
	
	0.8

	B11
	0.9
	
	0.4
	0.9

	n77
	
	0.8
	0.8
	0.8



Table 4-2: ΔRIB of constituent 2 band combo.
	ΔRIB
	B3+B11
	B3+n77
	B11+n77
	Proposed Value

	B3
	0.3
	0.2
	
	0.3

	B11
	0.5
	
	0
	0.5

	n77
	
	0.5
	0.5
	0.5



Then the proposal for this 2LTE-1NR EN-DC is:

Table 4-3: ΔTIB,c
	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c (dB)

	DC_3-11_n77
	3
	0.8

	
	11
	0.9

	
	n77
	0.8



Table 4-4: ΔRIB,c
	Inter-band EN-DC configuration
	NR Band
	ΔRIB,c (dB)

	DC_3-11_n77
	3
	0.3

	
	11
	0.5

	
	n77
	0.5




5.  REFSENS
As mentioned in section 3, REFSENS exceptions due to IMD4 and IMD 5 are expected. Based on the exceptions of DC_3-21_n77, the following values are proposed.

Table 5-1: Reference sensitivity exceptions due to dual uplink operation for EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_3A-11A_n77A
DC_3A-11A_n77(2A)
	3
	1720
	5
	25
	1815
	N/A
	FDD
	N/A

	
	n77
	3675
	10
	50
	3675
	N/A
	TDD
	N/A

	
	11
	1443
	5
	25
	1491
	8.8
	FDD
	IMD4

	
	11
	1435.4
	5
	25
	1483.4
	N/A
	FDD
	N/A

	
	n77
	3905
	10
	50
	3905
	N/A
	TDD
	N/A

	
	3
	1753
	5
	25
	1848
	3.4
	FDD
	IMD5Y

	Note Y: This band is also subject to IMD2 which is not specified. The frequency range below 3400MHz in n77 is not used for this combination. 



6.  Conclusion
This paper proposes study results of EN-DC 3-11_n77. 
TP is shown in Annex.

7.  Reference
[1]  RP-201369  Dual Connectivity (DC) of 2 bands LTE inter-band CA (2DL/1UL) and 1 NR band (1DL/1UL), Huawei



Annex.   Proposed text for TR37.717-21-11: 
[Unchanged Parts Skipped]
[bookmark: _Toc492043900][bookmark: _Toc492044154][bookmark: _Toc494295317][bookmark: _Toc495923414][bookmark: _Toc500344666][bookmark: _Toc507677540][bookmark: _Toc518368623][bookmark: _Toc521480330][bookmark: _Toc521588425]5.x	DC_3-11_n77
5.x.1	Configurations for DC_3-11_n77
Table 5.x.1-1: Inter-band EN-DC configurations (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_3A-11A_n77A
	DC_3A_n77A
DC_11A_n77A
	CA_3A-11A
	n77A

	DC_3A-11A_n77(2A)
	DC_3A_n77A
DC_11A_n77A
	CA_3A-11A
	n77(2A)


[bookmark: _Toc518368627][bookmark: _Toc521480333]5.x.2	Co-existence studies
When Uplink EN-DC configuration is DC_3A_n77A, (1) IMD4 of (B3 - n77) will fall into Rx band of Band 11. When Uplink EN-DC configuration is DC_11A_n77A, (2) IMD2 and (3) IMD5 of (B11 - n77) will fall into Rx band of Band 3. 
But considering the current situation that Band 11 is operated only by a certain operators in Japan, the frequency ranges can be limited as follows. 
-	Operator X: B11 (UL:1427.9-1437.9 / DL:1475.9-1485.9 MHz), B3 (UL:1750-1765 / DL:1845-1860 MHz), n77 (3400-3440 / 3560-3600 / 3900-4000 MHz)
-	Opeartor Y: B11 (UL:1437.9-1447.9 / DL:1485.9-1495.9 MHz), B3 (UL:1710-1730 / DL:1805-1825 MHz), n77 (3520-3560 / 3700-3800 / 4000-4100 MHz)

Then the own Rx impact can be simplified as below. 
· IMD4 of (B3-n77) will fall into Rx band of Band 11. 
· IMD5 of (B11-n77) will fall into Rx band of Band 3. 

5.x.3	∆TIB and ∆RIB values
The following relaxation values are proposed:
Table 5.x.3-1: ΔTIB,c
	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c (dB)

	DC_3-11_n77
	3
	0.8

	
	11
	0.9

	
	n77
	0.8



Table 5.x.3-2: ΔRIB
	Inter-band EN-DC configuration
	NR Band
	ΔRIB,c (dB)

	DC_3-11_n77
	3
	0.3

	
	11
	0.5

	
	n77
	0.5



5.x.4	Reference sensitivity exceptions
As mentioned above, IMD4 of B3 and n77 to Band11 Rx and IMD5 of B11 and n77 to Band3 Rx need to be addressed for REFSENS relaxation. Based on the exceptions of DC_3-21_n77, the following values are proposed: 
Table 5.x.4-1: Reference sensitivity exceptions due to dual uplink operation for EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_3A-11A_n77A
DC_3A-11A_n77(2A)
	3
	1720
	5
	25
	1815
	N/A
	FDD
	N/A

	
	n77
	3675
	10
	50
	3675
	N/A
	TDD
	N/A

	
	11
	1443
	5
	25
	1491
	8.8
	FDD
	IMD4

	
	11
	1435.4
	5
	25
	1483.4
	N/A
	FDD
	N/A

	
	n77
	3905
	10
	50
	3905
	N/A
	TDD
	N/A

	
	3
	1753
	5
	25
	1848
	3.4
	FDD
	IMD5Y

	Note Y: This band is also subject to IMD2 which is not specified. The frequency range below 3400MHz in n77 is not used for this combination. 
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