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1	Introduction
This contribution is a TP for TR 37.717-11-11 to introduce DC_48A_n25A, DC_48C_n25A and DC_48D_n25A. 
2	Text Proposal
*********************** Start of the TP ***************************************************
[bookmark: _Toc22487395]6.1.x	DC_48_n25
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

	DC_48A_n25A
DC_48C_n25A
DC_48D_n25A
	DC_48A_n25A



6.1.x.2	Maximum output power for DC
The maximum output power for the uplink EN-DC configurations is given as.
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_48A_n25A
	23
	+2/-3




6.1.x.3	Spurious emission band UE co-existence for DC
The requirements for the EN-DC configuration for DC_48_n25, to be specified in TS 38.101-3 Table 6.5B.3.3.2-1 is given below. 
Table 6.1. x.3-1: Spurious emissions for inter-band EN-DC of 1 LTE band + 1 NR band
	E-UTRA and NR DC Configuration
	Spurious emission 

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

	DC_48_n25
	E-UTRA Band 4, 5, 12, 13 , 14, 17, 24, 26, 29, 30, 41, 66, 70, 71, 85
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25

	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	15

	
	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

	NOTE 5:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 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 15:	Applicable when NS_05 in clause 6.6.3.3.1 is signalled by the network.
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, 5th, 6th and 7th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented below.
Table 6.1.x.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	3550
	3700
	1850
	1915

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

	2nd harmonics frequency limits (MHz)
	7100
	7400
	3700
	3830

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

	3rd harmonics frequency limits (MHz)
	10650
	11100
	5550
	5745

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

	4th harmonics frequency limits (MHz)
	14200
	14800
	7400
	7660

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

	5th harmonics frequency limits (MHz)
	17750
	18500
	9250
	9575

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

	6th harmonics frequency limits (MHz)
	21300
	22200
	11100
	11490

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

	7th harmonics frequency limits (MHz)
	24850
	25900
	12950
	13405

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

	IMD frequency limits (MHz)
	1850
	1635
	5400
	5615

	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)
	5185
	5550
	0
	280

	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)
	8950
	9315
	7250
	7530

	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)
	8735
	9250
	1850
	2195

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

	IMD frequency limits (MHz)
	3270
	3700
	10800
	11230

	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)
	12500
	13015
	9100
	9445

	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)
	4110
	3700
	12950
	12285

	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)
	1355
	1850
	7400
	6820

	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)
	10950
	11360
	16050
	16715

	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)
	12650
	13145
	14350
	14930



Based on Table 6.1.x.4-1, it can be seen that
· 2nd harmonics might fall into Rx frequencies of band 43.
· 3rd harmonics might fall into Rx frequencies of band 46.
· 2nd order IMD products may fall into Rx frequencies of band 3 and 9.
· 3rd order IMD products may fall into Rx frequencies of band 46.
· 4th order IMD products may fall into Rx frequencies of band 1, 2, 3, 4, 9, 10, 22, 23, 25, 33, 34, 35, 36, 37, 39, 42, 43, 48, 49, 52, 70, n77 and n78.
· 5th order IMD products may fall into Rx frequencies of bands 3, 9, 11, 21, 24, 32, 43, 45, 50, 51, 74, 75, 76, n77, n78, n91, n92 and n93.
From above it can be concluded that 4th order IMD can fall in the Rx frequency of both band 48 and n25. However, band 48 is a TDD band and there is no simultaneous Tx/Rx transmission. Therefore, there should not be any impact from dual uplink transmission to band 48.  
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. A summary of this is given below.
Table 6.1.x.4-2: Harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	No
	
	

	Galileo
	1559
	-
	1591
	No
	
	

	GLONASS
	1591
	-
	1610
	No
	
	

	GPS
	1563
	-
	1587
	No
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	No
	US/Europe
	

	
	2400
	-
	2494
	No
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	3rd IMD/HAM

	
	5150
	-
	5350
	YES
	Europe
	3rd IMD/HAM

	
	5470
	-
	5725
	YES
	
	3rd IMD/HAM

	
	5150
	-
	5825
	YES
	Asia
	3rd IMD/HAM

	45GHz Unlicensed Bands
	42300
	-
	47000
	No
	China
	

	
	47200
	-
	48400
	No
	China
	

	60GHz Unlicensed Bands
	57000
	-
	66000
	No
	Europe
	

	
	57050
	-
	64000
	No
	USA Canada
	

	
	57000
	-
	64000
	No
	South Korea
	

	
	59000
	-
	66000
	No
	Japan
	

	
	59000
	-
	64000
	No
	China
	

	
	59400
	-
	62900
	No
	Australia
	



6.1.x.5	∆TIB and ∆RIB values
For DC_48_n25, the TIB,c and RIB,c values are reused from CA_2A-48A as specified in TS 36.101 due to similarity in frequency range.
Table 6.1.x.5-1: ΔTIB,c
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_48_n25
	48
	0.8

	
	n25
	0.6



Table 6.1.x.5-2: ΔRIB,c
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	ΔRIB,c [dB]

	DC_48_n25
	48
	0.5

	
	n25
	0.2



6.1.x.6	Self-interference analysis
Based on the co-existence studies for DC_48_n25 it is found that MSD it needed defiend due to 4th order IMD that can fall in the Rx frequency of band n25. MSD have therefor been defined based on DC_2A_n48A, already defined in 38.101-3, due to similarity in frequency range.
 Table 6.1. x.6-1: Reference sensitivity exceptions due to dual uplink operation for EN-DC in NR FR1 (two bands)
	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_48A_n25A
DC_48C_n25A
DC_48D_n25A
	48
	3630
	20
	100
	3630
	N/A
	N/A

	
	n25
	1852.5
	5
	25
	1932.5
	12
	IMD4



[bookmark: _GoBack]*********************** End of the TP ***************************************************
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