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1	Introduction
2B EN-DC of DC_11_n1 was approved in RAN#93 [1]. This TP is to capture the basic aspects for the EN-DC. The MSD exception value needs to be updated to complete the combo.

2	Band combination and Configurations
The band configurations to be supported are listed in Table 2-1. 


Table 2-1: Inter-band EN-DC configurations of 1 LTE band + 1 NR band
	EN-DC
configuration
	Uplink EN-DC
configuration
	Single UL allowed

	DC_11A_n1A
	DC_11A_n1A
	No




3.  Maximum Output Power
The maximum output power to be supported is in Table 3-1. 
Table 3-1: Maximum output power for inter-band EN-DC of 1 LTE band + 1 NR band
	DC configuration
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_11A_n1A
	23
	+2/-3




4.  Spurious emission band UE co-existence for DC
The requirements of spurious emission band UE co-existence for band 11 and n1 are captured from 36.101 and 38.101-1, respectively. 

Table 4-1: Requirements of spurious emission band UE co-existence for band 11
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	11
	E-UTRA Band 1, 3, 11, 18, 19, 21, 28, 34, 40, 42, 65
NR Band n77, n78, n79
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	NOTE 8:	Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.



Table 4-2: Requirements of spurious emission band UE co-existence for band n1
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n1
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44, 45, 50, 51, 52, 65, 67, 68, 69, 72, 73, 74, 75, 76,
NR Band n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 3, 34
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	Frequency range
	1880
	-
	1895
	-40
	1
	15, 27

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	15, 26, 27

	NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x RBsize kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 27:	This requirement is applicable for channel bandwidths up to 20 MHz within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when the carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when the carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB. 



Then proposal to be captured in the TR is as below:

Table 4-3: Protection table for EN-DC
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_11_n1
	E-UTRA Band 1, 11, 18, 19,  21, 27, 28, 40, 42, 65
NR Band n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 3, 34
	FDL_low
	-
	FDL_high
	-50
	1
	5

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1880
	-
	1895
	-40
	1
	5, 16

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	5, 7, 16

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	5, 7, 16

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 in TS 36.101 [4] and Table 6.5.3.1-2 in TS 38.101-1 [2] are permitted for each assigned carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x 180 kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 5:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1, Table 6.6.3.1A-1 in TS 36.101 [4] or in Table 6.5.3.1-1 in TS 38.101-1 [2] from the edge of the channel bandwidth.
NOTE 7:	For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 16:	This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.



5. Delta Tib/Rib
From delta Tib/Rib of LTE CA_1-11, the Delta Tib/Rib proposals for DC_11_n1 are as follows.
Table 5-1: ΔTIB,c
	Inter-band EN-DC configuration
	E-UTRA and NR Band
	ΔTIB,c (dB)

	DC_11_n1
	11
	0.3

	
	n1
	0.3



Table 5-2: ΔRIB,c 
	Inter-band EN-DC configuration
	E-UTRA and NR Band
	ΔRIB,c (dB)

	DC_11_n1
	11
	0

	
	n1
	0




6.  MSD analysis for DC
The frequencies of harmonics and IMD products are captured in Table 6-1. 

Table 6-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1427.9
	1447.9
	1920
	1980

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	2855.8
	2895.8
	3840
	3960

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	4283.7
	4343.7
	5760
	5940

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	5711.6
	5791.6
	7680
	7920

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	7139.5
	7239.5
	9600
	9900

	6th harmonics frequency limits
	6*fx_low
	6*fx_high
	6* fy_low
	6* fy_high

	6th harmonics frequency limits (MHz)
	8567.4
	8687.4
	11520
	11880

	7th harmonics frequency limits
	7*fx_low
	7*fx_high
	7* fy_low
	7* fy_high

	7th harmonics frequency limits (MHz)
	9995.3
	10135.3
	13440
	13860

	2nd order IMD products
	|fy_high – fx_low|
	|fy_low – fx_high|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	552.1
	472.1
	3347.9
	3427.9

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

	IMD frequency limits (MHz)
	875.8
	975.8
	2392.1
	2532.1

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4775.8
	4875.8
	5267.9
	5407.9

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	2303.7
	2423.7
	4312.1
	4512.1

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	　
	　

	IMD frequency limits (MHz)
	1104.2
	944.2
	　
	　

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	6203.7
	6323.7
	7187.9
	7387.9

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	　
	　

	IMD frequency limits (MHz)
	6695.8
	6855.8
	　
	　

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6492.1
	6232.1
	3871.6
	3731.6

	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)
	3084.2
	2864.2
	503.7
	323.7

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	9107.9
	9367.9
	7631.6
	7771.6

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

	IMD frequency limits (MHz)
	8615.8
	8835.8
	8123.7
	8303.7



The frequencies of harmonic mixing products are captured in Table 6-2. 

Table 6-2: Harmonic mixing products
	
	
	
	
	2nd  Harmonic mixing
	3rd  Harmonic mixing
	4th Harmonic mixing
	5th Harmonic mixing

	Band
	UL  Low Band Edge
	UL High Band Edge
	DL  Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	11
	1427.9
	1447.9
	1475.9
	1495.9
	2951.8
	2991.8
	4427.7
	4487.7
	5903.6
	5983.6
	7379.5
	7479.5

	n1
	1920
	1980
	2110
	2170
	4220
	4340
	6330
	6510
	8440
	8680
	10550
	10850




Based on Table 6-1 and Table 6-2, it can be seen that 
· 2nd order harmonic may fall into Rx frequencies of band n77.
· 3rd order harmonic may fall into Rx frequencies of band 46, 47, n96.
· 4th order harmonic may fall into Rx frequencies of band 46. 
· 2nd order IMD products may fall into Rx frequencies of bands 42, 52, n77, n78.
· 3rd order IMD products may fall into Rx frequencies of bands 5, 6, 8, 19, 26, 40, 41, 46, 53, n47, n79, n90.
· 4th order IMD products may fall into Rx frequencies of bands 8, 30, 40, n79, n96.
· 5th order IMD products may fall into Rx frequencies of bands 31, 43, 72, 73, 87, 88, n77, n78, n96.
· Tx of Band 11 may affect Rx of Band n1 due to the harmonic mixing products due to 3rd order Tx in Band 11 and 2nd order Rx harmonics in Band n1. 

Based on the above, the exception is needed due to the harmonic mixing products of Band 11 and n1. The reference sensitivity exceptions for DC_11_n1 due to harmonic mixing products are proposed in Table 6-3 with uplink configuration specified in Table 6-4.

Table 6-3: MSD due to receiver harmonic mixing for EN-DC in NR FR1
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 
MHz
	10 
MHz
	15 
MHz
	20 
MHz
	25 
MHz
	30 
MHz
	35 
MHz
	40 
MHz
	45 
MHz
	50 
MHz
	60 
MHz
	70 
MHz
	80 
MHz
	90 
MHz
	100 
MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	11
	n1
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	
	TBD
	TBD
	TBD
	
	
	
	
	

	



Table 6-4: Uplink configuration due to receiver harmonic mixing for EN-DC in NR FR1
	
	
	
	NR Band / Channel bandwidth of the affected DL band /UL RB allocation of the aggressor band 

	UL band
	DL band
	SCS of UL band
(kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	35 MHz
	40 MHz
	45 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	11
	n1
	15
	25
	50
	
	
	
	
	
	
	
	
	
	
	
	




When 2UL inter-band EN-DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6-5 lists up to 7th order harmonics and IMD up to 5th order falls into one of these receiving bands.

Table 6-5: Band 11 and Band n1 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS (Beidou)
	1559
	-
	1591
	
	
	

	Galileo
	1559
	-
	1591
	
	
	

	GLONASS
	1591
	-
	1610
	
	
	

	GPS
	1563
	-
	1587
	
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	
	US/Europe
	3rd IMD

	
	2400
	-
	2494
	
	Asia
	3rd IMD

	ISM band
 (5GHz)
	5150
	-
	5925
	
	US
	3rd Harmonics
3rd IMD

	
	5150
	-
	5350
	
	Europe
	3rd IMD

	
	5470
	-
	5725
	
	
	4th Harmonics

	
	5150
	-
	5825
	
	Asia
	3rd Harmonics
3rd IMD

	45GHz Unlicensed Bands
	42300
	-
	47000
	
	China
	　

	
	47200
	-
	48400
	
	China
	　

	60GHz Unlicensed Bands
	57000
	-
	66000
	
	Europe
	　

	
	57050
	-
	64000
	
	USA Canada
	　

	
	57000
	-
	64000
	
	South Korea
	　

	
	59000
	-
	66000
	
	Japan
	　

	
	59000
	-
	64000
	
	China
	　

	
	59400
	-
	62900
	
	Australia
	　



7.  Conclusion
This paper proposes study results of DC_11_n1. 
TP is shown in Annex.

8.  Reference
[1]  RP-212096  Revised WID: Rel-17 Dual Connectivity (DC) of 1 band LTE (1DL/1UL) and 1 NR band (1DL/1UL), CHTTL



Annex.   Proposed text for TR37.717-11-11: 
[Unchanged Parts Skipped]

6.1.x			DC_11_n1

[bookmark: _Toc507677572][bookmark: _Toc500344698][bookmark: _Toc494295349][bookmark: _Toc512349350][bookmark: _Toc492044186][bookmark: _Toc492043932][bookmark: _Toc495923446]6.1.x.1		Configuration for DC

Table 6.1.x.1-1: Inter-band EN-DC configurations of 1 LTE band + 1 NR band
	EN-DC
configuration
	Uplink EN-DC
configuration
	Single UL allowed

	DC_11A_n1A
	DC_11A_n1A
	No



[bookmark: _Toc492044187][bookmark: _Toc500344699][bookmark: _Toc494295350][bookmark: _Toc507677573][bookmark: _Toc495923447][bookmark: _Toc512349351][bookmark: _Toc492043933]6.1.x.2		Maximum output power for DC
Table 6.1.x.2-1: Maximum output power for inter-band EN-DC of 1 LTE band + 1 NR band 
	DC configuration
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_11A_n1A
	23
	+2/-3


[bookmark: _Toc495923448][bookmark: _Toc494295351][bookmark: _Toc512349352][bookmark: _Toc507677574][bookmark: _Toc492044188][bookmark: _Toc500344700][bookmark: _Toc492043935]6.1.x.3 		Spurious emission band UE co-existence for DC
For DC_11_n1, the TIB,c and RIB,c values for UEs not supporting simultaneous Rx/Tx are given in the tables below.
Table 6.1.x.3-1: Spurious emissions for inter-band EN-DC of 1 LTE band + 1 NR band
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_11_n1
	E-UTRA Band 1, 11, 18, 19,  21, 27, 28, 40, 42, 65
NR Band n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 3, 34
	FDL_low
	-
	FDL_high
	-50
	1
	5

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1880
	-
	1895
	-40
	1
	5, 16

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	5, 7, 16

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	5, 7, 16

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 in TS 36.101 [4] and Table 6.5.3.1-2 in TS 38.101-1 [2] are permitted for each assigned carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x 180 kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 5:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1, Table 6.6.3.1A-1 in TS 36.101 [4] or in Table 6.5.3.1-1 in TS 38.101-1 [2] from the edge of the channel bandwidth.
NOTE 7:	For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 16:	This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.




6.1.x.4		MSD analysis for DC
For 2UL/2DL UE coexistence study 2nd, 3rd, 4th and 5th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.1.x.4-1
Table 6.1.x.4 -1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1427.9
	1447.9
	1920
	1980

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	2855.8
	2895.8
	3840
	3960

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	4283.7
	4343.7
	5760
	5940

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	5711.6
	5791.6
	7680
	7920

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	7139.5
	7239.5
	9600
	9900

	6th harmonics frequency limits
	6*fx_low
	6*fx_high
	6* fy_low
	6* fy_high

	6th harmonics frequency limits (MHz)
	8567.4
	8687.4
	11520
	11880

	7th harmonics frequency limits
	7*fx_low
	7*fx_high
	7* fy_low
	7* fy_high

	7th harmonics frequency limits (MHz)
	9995.3
	10135.3
	13440
	13860

	2nd order IMD products
	|fy_high – fx_low|
	|fy_low – fx_high|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	552.1
	472.1
	3347.9
	3427.9

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

	IMD frequency limits (MHz)
	875.8
	975.8
	2392.1
	2532.1

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4775.8
	4875.8
	5267.9
	5407.9

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	2303.7
	2423.7
	4312.1
	4512.1

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	　
	　

	IMD frequency limits (MHz)
	1104.2
	944.2
	　
	　

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	6203.7
	6323.7
	7187.9
	7387.9

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	　
	　

	IMD frequency limits (MHz)
	6695.8
	6855.8
	　
	　

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6492.1
	6232.1
	3871.6
	3731.6

	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)
	3084.2
	2864.2
	503.7
	323.7

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	9107.9
	9367.9
	7631.6
	7771.6

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

	IMD frequency limits (MHz)
	8615.8
	8835.8
	8123.7
	8303.7



The frequencies of harmonic mixing products are captured in Table 6.1.x.4-2. 

Table 6.1.x.4-2: Harmonic mixing products
	
	
	
	
	2nd  Harmonic mixing
	3rd  Harmonic mixing
	4th Harmonic mixing
	5th Harmonic mixing

	Band
	UL  Low Band Edge
	UL High Band Edge
	DL  Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	11
	1427.9
	1447.9
	1475.9
	1495.9
	2951.8
	2991.8
	4427.7
	4487.7
	5903.6
	5983.6
	7379.5
	7479.5

	n1
	1920
	1980
	2110
	2170
	4220
	4340
	6330
	6510
	8440
	8680
	10550
	10850




Based on Table 6.1.x.4 -1 and 6.1.x.4-2, it can be seen that 
· 2nd order harmonic may fall into Rx frequencies of band n77.
· 3rd order harmonic may fall into Rx frequencies of band 46, 47, n96.
· 4th order harmonic may fall into Rx frequencies of band 46. 
· 2nd order IMD products may fall into Rx frequencies of bands 42, 52, n77, n78.
· 3rd order IMD products may fall into Rx frequencies of bands 5, 6, 8, 19, 26, 40, 41, 46, 53, n47, n79, n90.
· 4th order IMD products may fall into Rx frequencies of bands 8, 30, 40, n79, n96.
· 5th order IMD products may fall into Rx frequencies of bands 31, 43, 72, 73, 87, 88, n77, n78, n96.
· Tx of Band 11 may affect Rx of Band n1 due to the harmonic mixing products due to 3rd order Tx in Band 11 and 2nd order Rx harmonics in Band n1. 

Based on the above, the exception is needed due to the harmonic mixing products of Band 11 and n1. The reference sensitivity exceptions for DC_11_n1 due to harmonic mixing products are proposed in Table 6.1.x.4-3 with uplink configuration specified in Table 6.1.x.4-4.

Table 6.1.x.4-3: MSD due to receiver harmonic mixing for EN-DC in NR FR1
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 
MHz
	10 
MHz
	15 
MHz
	20 
MHz
	25 
MHz
	30 
MHz
	35 
MHz
	40 
MHz
	45 
MHz
	50 
MHz
	60 
MHz
	70 
MHz
	80 
MHz
	90 
MHz
	100 
MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	11
	n1
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	
	TBD
	TBD
	TBD
	
	
	
	
	

	



Table 6.1.x.4-4: Uplink configuration due to receiver harmonic mixing for EN-DC in NR FR1
	
	
	
	NR Band / Channel bandwidth of the affected DL band /UL RB allocation of the aggressor band 

	UL band
	DL band
	SCS of UL band
(kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	35 MHz
	40 MHz
	45 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	11
	n1
	15
	25
	50
	
	
	
	
	
	
	
	
	
	
	
	





When 2UL inter-band EN-DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.1.x.4-5 lists up to 7th order harmonics and IMD up to 5th order falls into one of these receiving bands.


Table 6.1.x.4-5: Band 11 and Band n1 harmonic and IMD for ISM and GNSS bands 
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS (Beidou)
	1559
	-
	1591
	
	
	

	Galileo
	1559
	-
	1591
	
	
	

	GLONASS
	1591
	-
	1610
	
	
	

	GPS
	1563
	-
	1587
	
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	
	US/Europe
	3rd IMD

	
	2400
	-
	2494
	
	Asia
	3rd IMD

	ISM band
 (5GHz)
	5150
	-
	5925
	
	US
	3rd Harmonics
3rd IMD

	
	5150
	-
	5350
	
	Europe
	3rd IMD

	
	5470
	-
	5725
	
	
	4th Harmonics

	
	5150
	-
	5825
	
	Asia
	3rd Harmonics
3rd IMD

	45GHz Unlicensed Bands
	42300
	-
	47000
	
	China
	

	
	47200
	-
	48400
	
	China
	

	60GHz Unlicensed Bands
	57000
	-
	66000
	
	Europe
	　

	
	57050
	-
	64000
	
	USA Canada
	　

	
	57000
	-
	64000
	
	South Korea
	　

	
	59000
	-
	66000
	
	Japan
	　

	
	59000
	-
	64000
	
	China
	　

	
	59400
	-
	62900
	
	Australia
	　



6.1.x.5	∆TIB and ∆RIB values
For DC_11_n1, the TIB,c and RIB,c values are given in the tables below. 

Table 6.x.1.5-1: ΔTIB,c
	Inter-band EN-DC configuration
	E-UTRA and NR Band
	ΔTIB,c (dB)

	DC_11_n1
	11
	0.3

	
	n1
	0.3



Table 6.x.1.5-2: ΔRIB,c
	Inter-band EN-DC configuration
	E-UTRA and NR Band
	ΔRIB,c (dB)

	DC_11_n1
	11
	0

	
	n1
	0




[Unchanged Parts Skipped]
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