[bookmark: _Hlk491845607][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #94bis-e                                                          R4-2003120	                                                                                                                               
Online, 20th April-30th April, 2020
Source:	Samsung, KDDI
Title:	TP for TR 37.716-11-11: DC_41_n28
Agenda item:			8.3.2
Document for:	Approval
1. Introduction
This contribution is a text proposal for TR 37.716-11-11 to include DC_41_n28 according to the request in [1].
2. Reference
[1] RP-200221, Revised WID on EN-DC for 2 bands DL with 2 bands UL (1 LTE band + 1 NR band).
3. Text Proposal
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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_41_n28
	41
	n28
	No



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_41A_n28A
	DC_41A_n28A
	41A
	n28A

	DC_41C_n28A
	DC_41A_n28A
DC_41C_n28A
	CA_41C
	n28A



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_41A_n28A
	23
	+2/-3

	DC_41C_n28A
	23
	+2/-3



6.1.x.4	Spurious emission and UE co-existence 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 for DC_41_n28
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	703
	748
	2496
	2690

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

	2nd harmonics frequency limits (MHz) 
	1406
	1496
	4992
	5380

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

	3rd harmonics frequency limits (MHz)
	2109
	2244
	7488
	8070

	UL
	f1_low
	f1_high
	f2_low
	f2_high

	 
	703
	748
	2496
	2690

	DL
	f1_low
	f1_high
	f2_low
	f2_high

	 
	758
	803
	2496
	2690

	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)
	1748
	1987
	3199
	3438

	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)
	1000
	1284
	4244
	4677

	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)
	3902
	4186
	5695
	6128

	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)

	 
	509
	942
	2451
	2735

	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)
	623
	828
	2476
	2710

	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)
	581
	252
	6740
	7367

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

	IMD frequency limits (MHz)
	3496
	3974
	 
	 

	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)
	4605
	4934
	8191
	8818

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

	IMD frequency limits (MHz)
	6398
	6876
	 
	 

	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)
	9236
	10057
	122
	496

	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)
	5992
	6664
	2748
	3271

	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)
	10687
	11508
	5308
	5682

	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)
	8894
	9566
	7101
	7624



Based on above table, 3rd order IMD may fall into Rx frequencies of n28. 
The Spurious emission requirement for this DC combination is specified in Table  6.1.x.4-2.

Table 6.1.x.4-2: 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_41_n28 
	E-UTRA Band 4, 10, 12, 13, 14, 17, 18, 19, 20, 26, 27, 29, 39, 42, 43, 50, 51, 52, 65, 66, 71, 73, 85
NR Band n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	19, 25

	
	E-UTRA Band 2, 3, 5, 8, 24, 25, 30, 31, 34, 40, 44, 48, 70, 72
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 11, 21, 74, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	19, 24

	
	Frequency range
	470
	-
	694
	-42
	8
	15, 35

	
	Frequency range
	470
	-
	710
	-26.2
	6
	34

	
	Frequency range
	662
	-
	694
	-26.2
	6
	15

	
	Frequency range
	758
	-
	773
	-32
	1
	15

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 19

	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. 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, 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 8:	Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6A.3.1-1 from the edge of the channel bandwidth.
NOTE 19:	Applicable when the assigned carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.
NOTE 24:	As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for each assigned carrier used in the measurement due to 2nd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 25:	As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 34:	This requirement is applicable for 5 and 10 MHz channel bandwidth allocated within 718-728MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart<48.
NOTE 35:	This requirement is applicable in the case of a 10 MHz carrier confined within 703 MHz and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.




6.1.x.5	MSD analysis for DC
Table 6.1.x.5-1 lists the required MSD due to IMD3 for the dual uplink configuration that reused the MSD value for DC_28_n41.
Table 6.1.x.5-1: 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_41_n28
	41
	2225
	10
	25
	2225
	N/A
	TDD
	N/A
	No

	
	n28
	723
	10
	25
	768
	12.7
	FDD
	IMD3
	


6.1.x.6	∆TIB and ∆RIB values
For DC_41_n28, 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_41_n28
	41
	0.3

	
	n28
	0.3



Table 6.1.x.6-2: ΔRIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB,c [dB]

	DC_41_n28
	41
	0

	
	n28
	0



<End of Text Proposal>

