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1. Introduction

This contribution provides a text proposal for inter-band CA_1A_n50A. It presents the text proposal ∆TIB, ∆RIB values and REFSENS requirements per operating band of CA_1A_n50A. It is proposed to adopt this TP in TR 37.716-11-11.

2. Text proposal
< Start of change>
6.1.x
DC_1_n50
6.1.x.1
Operating bands for DC

Table 6.1.x.1-1: DC band combination of 1 LTE band + 1 NR band

	EN-DC band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1_n50
	1
	n50
	


6.1.x.2
Configuration for DC

Table 6.1.x.2-1:  Inter-band EN-DC configurations of 1 LTE band + 1 NR band
	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A_n50A
	DC_1A_n50
	1A
	n50A


6.1.x.3
Maximum output power for DC
Table 6.1.x.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_1A_n50A
	23
	+2/-3


6.1.x.4
Spurious emission band UE co-existence for DC

Table 6.1.x.4-1: 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_1A_n50A
	E-UTRA Band 3, 4, 5, 7, 8, 12, 13, 17, 18, 19, 20, 26, 27, 28, 29, 31, 38, 40, 41, 42, 43, 44, 48, 52, 66, 67, 68, 69, 72, 73, 85
NR Band n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	

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

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1880
	
	1895
	-40
	1
	5,17

	
	Frequency range
	1895
	
	1915
	-15.5
	5
	5, 7, 17

	
	Frequency range
	1915
	
	1920
	+1.6
	5
	5, 7, 17

	
	Frequency range
	1400
	
	1427
	-32
	27
	

	NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. In case the exceptions are allowed 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 (2MHz + N x LCRB x 180kHz), where N is 2, 3 or 4 for the 2nd, 3rd or 4th 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 and Table 6.6.3.1A-1 from the edge of the aggregated 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 17:
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.5
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.5-1
Table 6.1.x.5-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1432
	1517

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

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	2864
	3034

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

	3rd harmonics frequency limits (MHz)
	5760
	5940
	4296
	4551

	UL
	f1_low
	f1_high
	f2_low
	f2_high

	 
	1920
	1980
	1432
	1517

	DL
	f1_low
	f1_high
	f2_low
	f2_high

	 
	2110
	2170
	1432
	1517

	Two tone 2nd order IMD products
	(fx_low – fy_high)
	(fx_high – fy_low)
	(fx_low + fy_low)
	(fx_high + fy_high)

	IMD frequency limits (MHz)
	548
	403
	3352
	3497

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

	IMD frequency limits (MHz)
	2323
	2528
	884
	1114

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

	IMD frequency limits (MHz)
	5272
	5477
	4784
	5014

	3rd order IMD products
	(fx_low – fy_high + fy_low)
	(fx_high + fy_high – fy_low)
	(fy_low – fx_high + fx_low)
	(fy_high + fx_high – fx_low)

	 
	1835
	2065
	1372
	1577

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	1840
	2060
	1412
	1537

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

	IMD frequency limits (MHz)
	4243
	4508
	2316
	2631

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

	IMD frequency limits (MHz)
	1096
	806
	 
	 

	Two-tone 4th order IMD products
	(3*fx_low + fy_low)
	(3*fx_high + fy_high)
	(3*fy_low + fx_low )
	(3*fy_high +fx_high)

	IMD frequency limits (MHz)
	7192
	7457
	6216
	6531

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

	IMD frequency limits (MHz)
	6704
	6994
	 
	 

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

	IMD frequency limits (MHz)
	3748
	4148
	6163
	6488

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

	IMD frequency limits (MHz)
	336
	711
	3076
	2726

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

	IMD frequency limits (MHz)
	7648
	8048
	9112
	9437

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

	IMD frequency limits (MHz)
	8136
	8511
	8624
	8974


Based on the table 6.1.x.5-1; 
· 2nd order harmonic products may also fall into Rx frequencies of band n77 
· 3nd order harmonic products may also fall into Rx frequencies of bands 46, n79
· 2nd IMD products may also fall into Rx frequencies of bands 42, n77, n78 
· 3rd IMD products may also fall into Rx frequencies of bands 2/n2, 3/n3, 5/n5, 6, 8/n8, 9, 11, 19, 21, 24, 25/n25, 26, 30, 32, 33, 34/n34, 35, 36, 37, 39/n39, 40/n40, 41/n41, 45, 46, 50/n50, 51/n51, 70/n70, 74/n74, 75/n75, 76/n76, n79
· 4th IMD products may also fall into Rx frequencies of bands 7/n7, 30, 38/n38, 40/n40, 41/n41, 69, n79, 
· 5th IMD products may also fall into Rx frequencies of bands 31, 43, 44, 71/n71, 72, n77, n78
Tables below list the MSD required for the dual connectivity configuration due to IMD.

Table 6.1.x.5-2: Reference sensitivity exceptions due to dual uplink operation for EN-DC in NR FR1 (two bands)

	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)
	Duplex mode
	IMD order
	Single UL allowed

	DC_1_n50
	1
	TBD
	5
	25
	TBD
	N/A
	FDD
	N/A
	

	
	n50
	TBD
	5
	25
	TBD
	N/A
	TDD
	N/A
	


6.1.x.6
∆TIB and ∆RIB values
For DC_3_n1, the (TIB,c and (RIB,c values are given in the tables below.

Table 6.1.x.6-1: ΔTIB,c

	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_1_n50
	1
	0.5

	
	n50
	0.5


Table 6.1.x.6-2: ΔRIB,c

	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_1_n50
	1
	0

	
	n50
	0


< End of change>
3. Conclusion
This paper discussed the required MSDs for CA_1A-n50A. It is proposed to approve the text proposal.
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