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1. Introduction

Rel-15 LTE-NR DC combinations of the NR WI are listed in the latest WID [1]. This contribution is a text proposal for TR 37.863-01-01 to add LTE 1DL/1UL + 1 NR band combination DC_41A_n41A. 

Since DC_41A_n41A is the first intra-band combination analysed for LTE + NR dual connectivity, it is unclear what assumptions should be used for the frequency ranges for analyzing this DC combination. In most bands the entire band is used for the frequency range in the harmonic and IMD tables in 36.863-01-01, but since DC_41A_n41A is intra-band, it might not make sense to use the entire band. We considered using the low 20 MHz of Band 41 (2496-2516 MHz) an4 the high 100 MHz of n41 (2590-2690), but with that, we calculate the same number if harmonics (2) and IMDs (17) overlapping with 3GPP bands, so we decided to use the entire frequency range of the band for both 41A and n41. This makes the harmonics and in most cases the IMD ranges wider than they otherwise would have been. However, there are a couple of places where the use of the same frequency range for 41A and n41A causes the IMD to have zero bandwidth (194-194 MHz and 388-388 MHz). But since these frequencies aren’t near any 3GPP bands, this should not be an issue. The table with Band 41 at the low 20 MHz and n41 at the high 100 MHz is provided here for comparison:

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2516
	2590
	2690

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

	2nd harmonics frequency limits (MHz) 
	7488
	7548
	7770
	8070

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

	3rd harmonics frequency limits (MHz)
	9984
	10064
	10360
	10760

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

	IMD frequency limits (MHz)
	194
	74
	5086
	5206

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

	IMD frequency limits (MHz)
	2302
	2442
	2664
	2884

	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)
	7582
	7722
	7676
	7896

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

	IMD frequency limits (MHz)
	2396
	2616
	2570
	2710

	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)
	388
	148
	10172
	10412

	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)
	4798
	4958
	5254
	5574

	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)
	10078
	10238
	10266
	10586

	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)
	8264
	7844
	7474
	7294

	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)
	12856
	13276
	12574
	12754

	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)
	3078
	2738
	2368
	2108

	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)
	12762
	13102
	12668
	12928


It is proposed that the text proposal below be incorporated in 36.863-01-01. 
2. References
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RP-172115, “Revised WID on New Radio Access Technology”, NTT DOCOMO, INC.
3. Text Proposal
----- Unchanged sections omitted -----
6.X
DC_41A_n41A
6.X.1
Operating bands for DC

Table 6.X.1-1: DC band combination of LTE 1DL/1UL + one NR band
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_41A_n41A
	41
	2496 GHz
	–
	2690 MHz
	2496 GHz
	–
	2690 MHz
	TDD

	
	n41
	2496 GHz
	–
	2690 MHz
	2496 GHz
	–
	2690 MHz
	TDD


6.X.2
Channel bandwidths per operating band for DC

Table 6.X.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band 
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25 MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100 MHz
	
	Maximum aggregated bandwidth

[MHz]

	DC_41A_n41A
	41
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	120

	
	n41
	15
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	60
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	


6.X.3
Co-existence studies

Table 6.X.3-1 lists Band 41 + Band n41 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.X.3-1: Band 41 and Band n41 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	2496
	2690

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

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

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

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

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

	IMD frequency limits (MHz)
	194
	194
	4992
	5380

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

	IMD frequency limits (MHz)
	2302
	2884
	2302
	2884

	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)
	7488
	8070
	7488
	8070

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

	IMD frequency limits (MHz)
	2396
	2790
	2476
	2710

	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)
	388
	388
	9984
	10760

	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)
	4798
	5574
	4798
	5574

	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)
	9984
	10760
	9984
	10760

	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)
	8264
	7294
	8264
	7294

	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)
	12480
	13450
	12480
	13450

	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)
	3078
	2108
	3078
	2108

	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)
	12480
	13450
	12480
	13450


Based on Table 6.X.3-1;

· 2nd order harmonics may fall into Rx frequencies of bands 46 and n79   

· 2nd order IMD may fall into Rx frequencies of bands 46 and n79
· 3rd order IMD may fall into Rx frequencies of band 7, 30, 38, 40. 41 and 69
·  4th order IMD may fall into Rx frequencies of band 46 and 79
· 5th order IMD may fall into Rx frequencies of band 1, 4, 7, 10, 23, 30, 38, 40, 41, 65. 66 and 69
When 2UL inter-band DC UE is operating with other systems such as Wi-Fi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.X.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.X.3-2: 2UL Band 41 +Band n41 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
	YesNote 1
	US/Europe
	IMD3

	
	2400
	-
	2494
	YesNote 1
	Asia
	IMD3

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	2nd Harmonic, IMD2, IMD4

	
	5150
	-
	5350
	Yes
	Europe
	2nd Harmonic, IMD2, IMD4

	
	5470
	-
	5725
	No
	
	IMD4

	
	5150
	-
	5825
	Yes
	Asia
	2nd Harmonic, IMD2, IMD4

	Note: depends on the B41 and n41 allocation


Table 6.X.3-3 lists the protected bands required for the dual connectivity configuration.

Table 6.X.3-3: Protected bands for the dual connectivity configuration

	E-UTRA DC Configuration
	Spurious emission 

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

	DC_41A_n41A
	TBD
	FDL_low
	-
	FDL_high
	TBD
	TBD
	

	NOTE 1:



6.X.4
∆TIB and ∆RIB values
For DC_41A_n41A, the (TIB,c and (RIB values are given in the tables below.

Table 6.X.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_41A_n41A
	41
	0

	
	n41
	0


Table 6.X.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_41A_n41A
	41
	0

	
	n41
	0


6.X.5
MSD
Since Band 41 and n41 are both TDD bands, no MSD is required for the dual connectivity configuration.
6.X.6
SEM for DC_41A_n41A
The spectral emission mask for dual connectivity of Band 41A and n41A is TBD.    
6.X.7
A-MPR
Band 41 and n41 will need to meet the emission mask for ns_04. The requirements are TBD. 

----- Unchanged sections omitted -----
3GPP


