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1. Introduction

Rel-15 New LTE-NR DC combinations of the WI for LTE 2 CC + NR 1 band combination are updated in the WID [1]. This contribution is a text proposal for TR 37.863-02-01 to add DC_2A-(n)71B. 

2. Text Proposal
------------ < First Change > -------------
1.  Scope

The present document is a technical report for Dual connectivity (DC) band combinations of LTE 2DL/1UL + one NR band under Rel-15 time frame. The purpose is to gather the relevant background information and studies in order to address Dual connectivity (DC) band combinations of LTE 2DL/1UL + one NR band for the Rel-15 band combinations in Table 1-1.

Table 1-1: Release 15 DC band combination of LTE 2DL/1UL + one NR band
	DC combination
	REL independent from
	UL Band in LTE
	Difficult for Simultaneous UL(*)

	DC_1A-3A-n28
	Rel-15
	1
	No

	
	
	3
	No

	DC_1A-7A-n28
	Rel-15
	1
	No

	
	
	7
	No

	DC_1A-20A-n28
	Rel-15
	1
	No

	
	
	20
	No

	DC_3A-7A-n28
	Rel-15
	3
	No

	
	
	7
	No

	DC_3A-20A-n28
	Rel-15
	3
	No

	
	
	20
	No

	DC_7A-20A-n28
	Rel-15
	7
	No

	
	
	20
	No

	DC_41C-n41
	Rel-15
	
	

	DC_1A-3A-n50
	Rel-15
	
	

	DC_1A-20A-n50
	Rel-15
	
	

	DC_1A-28A-n50
	Rel-15
	
	

	DC_3A-20A-n50
	Rel-15
	
	

	DC_3A-28A-n50
	Rel-15
	
	

	DC_7C-n50
	Rel-15
	
	

	DC_1A-7A-n50
	Rel-15
	
	

	DC_3A-7A-n50
	Rel-15
	
	

	DC_20A-28A-n50
	Rel-15
	
	

	DC_42C-n50
	Rel-15
	
	

	DC_1A-3A-n51
	Rel-15
	
	

	DC_1A-20A-n51
	Rel-15
	
	

	DC_1A-28A-n51
	Rel-15
	
	

	DC_3A-20A-n51
	Rel-15
	
	

	DC_3A-28A-n51
	Rel-15
	
	

	DC_7C-n51
	Rel-15
	
	

	DC_1A-7A-n51
	Rel-15
	
	

	DC_3A-7A-n51
	Rel-15
	
	

	DC_20A-28A-n51
	Rel-15
	
	

	DC_42C-n51
	Rel-15
	
	

	DC_66A-71A-n71
	Rel-15
	
	

	DC_2A-66A-n71
	Rel-15
	
	

	
DC_2A-(n)71B
	Rel-15
	2
	No

	
	
	71
	No

	DC_1A-18A-n77
	Rel-15
	
	

	DC_1A-28A-n77
	Rel-15
	
	

	DC_18A-28A-n77
	Rel-15
	
	

	DC_1A-3A-n77
	Rel-15
	1
	Yes

	
	
	3
	Yes

	DC_1A-19A-n77
	Rel-15
	1
	Yes

	
	
	19
	No

	DC_1A-21A-n77
	Rel-15
	1
	Yes

	
	
	21
	No

	DC_3A-19A-n77
	Rel-15
	3
	Yes

	
	
	19
	No

	DC_3A-21A-n77
	Rel-15
	3
	Yes

	
	
	21
	No

	DC_19A-21A-n77
	Rel-15
	19
	No

	
	
	21
	No

	DC_3A-7A-n78
	Rel-15
	3
	Yes

	
	
	7
	No

	DC_3A-28A-n78
	Rel-15
	
	

	DC_7A-28A-n78
	Rel-15
	
	

	DC_7C-n78
	Rel-15
	
	

	DC_1A-18A-n78
	Rel-15
	
	

	DC_1A-28A-n78
	Rel-15
	
	

	DC_18A-28A-n78
	Rel-15
	
	

	DC_1A-5A-n78
	Rel-15
	1
	No

	
	
	5
	No

	DC_5A-7A-n78
	Rel-15
	
	

	DC_1A-19A-n78
	Rel-15
	1
	No

	
	
	19
	No

	DC_1A-21A-n78
	Rel-15
	1
	No

	
	
	21
	No

	DC_3A-19A-n78
	Rel-15
	3
	Yes

	
	
	19
	No

	DC_3A-21A-n78
	Rel-15
	3
	Yes

	
	
	21
	No

	DC_19A-21A-n78
	Rel-15
	19
	No

	
	
	21
	No

	DC_1A-3A-n78
	Rel-15
	1
	No

	
	
	3
	Yes

	DC_1A-5A-n78
	Rel-15
	
	

	DC-3C-n78
	Rel-15
	
	

	DC_7C-n78
	Rel-15
	
	

	DC_1A-7A-n78
	Rel-15
	1
	No

	
	
	7
	No

	DC_3A-5A-n78
	Rel-15
	3
	Yes

	
	
	5
	No

	DC_5A-7A-n78
	Rel-15
	5
	No

	
	
	7
	No

	DC_7A-7A-n78
	Rel-15
	7
	No

	
	
	7
	No

	DC_1A-20A-n78
	Rel-15
	1
	No

	
	
	20
	No

	DC_3A-20A-n78
	Rel-15
	3
	Yes

	
	
	20
	No

	DC_7A-20A-n78
	Rel-15
	7
	No

	
	
	20
	No

	DC_3C-n78
	Rel-15
	
	

	DC_3A-38A-n78
	Rel-15
	3
	Yes

	
	
	38
	No

	DC_1A-41A-n79
	Rel-15
	
	

	DC_1A-42A-n79
	Rel-15
	
	

	DC_41A-42A-n79
	Rel-15
	
	

	DC_42C-n79
	Rel-15
	
	

	DC_1A-3A-n79
	Rel-15
	1
	No

	
	
	3
	No

	DC_1A-19A-n79
	Rel-15
	1
	No

	
	
	19
	No

	DC_1A-21A-n79
	Rel-15
	1
	No

	
	
	21
	No

	DC_3A-19A-n79
	Rel-15
	3
	No

	
	
	19
	No

	DC_3A-21A-n79
	Rel-15
	3
	No

	
	
	21
	No

	DC_19A-21A-n79
	Rel-15
	19
	No

	
	
	21
	No

	DC_1A-41A-n257
	Rel-15
	
	

	DC_1A-42A-n257
	Rel-15
	
	

	DC_41A-42A-n257
	Rel-15
	
	

	DC_42C-n257
	Rel-15
	
	

	DC_1A-3A-n257
	Rel-15
	1
	No

	
	
	3
	No

	DC_1A-19A-n257
	Rel-15
	1
	No

	
	
	19
	No

	DC_1A-21A-n257
	Rel-15
	1
	No

	
	
	21
	No

	DC_3A-19A-n257
	Rel-15
	3
	No

	
	
	19
	No

	DC_3A-21A-n257
	Rel-15
	3
	No

	
	
	21
	No

	DC_19A-21A-n257
	Rel-15
	19
	No

	
	
	21
	No

	DC_1A-3A-n257
	Rel-15
	
	

	DC_1A-5A-n257
	Rel-15
	1
	No

	
	
	5
	No

	DC_1A-7A-n257
	Rel-15
	1
	No

	
	
	7
	No

	DC_3A-5A-n257
	Rel-15
	3
	No

	
	
	5
	No

	DC_3A-7A-n257
	Rel-15
	3
	No

	
	
	7
	No

	DC_5A-7A-n257
	Rel-15
	5
	No

	
	
	7
	No

	DC_7A-7A-n257
	Rel-15
	7
	No

	
	
	7
	No


Note(*): Details on how to support it can be found in Section 5.1.
This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications.
----- Unchanged sections omitted -----
------------ < Second Change > -------------
6.X
DC_2A-(n)71B

6.X.1
Operating bands for DC
Table 6.X.1-1: DC band combination of LTE 2DL/1UL + one NR band
	E-UTRA and NR DC Band Combination
	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_2A-(n)71B
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	71
	663 MHz     –           698 MHz
	617 MHz        –           652 MHz
	FDD

	
	n71
	
	
	


6.X.2
Channel bandwidths per operating band for DC
Table 6.X.2-1 Supported bandwidths per DC band combination of LTE 2DL/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
	Maximum aggregated bandwidth

[MHz]

	DC_2A-(n)71B
	2
	15
	Yes
	Yes
	Yes
	Yes
	40 (maximum 20MHz aggregated bandwidth for band 71 and band n71)

	
	71
	15
	Yes
	Yes
	Yes
	
	

	
	n71
	15
	Yes
	Yes
	Yes
	
	

	
	
	30
	
	Yes
	Yes
	
	


6.X.3
Co-existence studies

Table 6.X.3-1and 6.X.3-2 list Band 2-Band 71 + Band n71 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 2 and Band n71 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1850
	1910
	663
	698

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

	2nd harmonics frequency limits (MHz) 
	3700
	3820
	1326
	1396

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	1989
	2094

	2nd order IMD products
	|f2_low–f1_high|
	|f2_high–f1_low|
	|f2_low + f1_low|
	|f2_high + f1_high|

	IMD frequency limits (MHz)
	1152
	1247
	2513
	2608

	3rd order IMD products
	|f2_low–2*f1_high|
	|f2_high–2*f1_low|
	|2*f2_low–f1_high|
	|2*f2_high – f1_low|

	IMD frequency limits (MHz)
	3002
	3157
	454
	584

	3rd order IMD products
	|2*f1_low + f2_low|
	|2*f1_high + f2_high|
	|2*f2_low + f1_low|
	|2*f2_high + f1_high|

	IMD frequency limits (MHz)
	4363
	4518
	3176
	3306

	4rd order IMD products
	|3*f1_low – f2_high|
	|3*f1_high – f2_low|
	|3*f2_low–f1_high|
	|3*f2_high –f1_low|

	IMD frequency limits (MHz)
	4852
	5067
	79
	244

	4rd order IMD products
	|3*f1_low +f2_low|
	|3*f1_high + f2_high|
	|3*f2_low+f1_low|
	|3*f2_high +f1_high|

	IMD frequency limits (MHz)
	6213
	6428
	3839
	4004

	4rd order IMD products
	|2*f1_low-2*f2_high |
	|2*f1_high –2*f2_low|
	|2*f1_low+2*f2_low|
	|2*f1_high +2*f2_high|

	IMD frequency limits (MHz)
	2304
	2494
	5026
	5216

	5rd order IMD products
	|f1_low –4*f2_high |
	|f1_high –4*f2_low|
	|f2_low–4*f1_high|
	|f2_high –4*f1_low|

	IMD frequency limits (MHz)
	742
	942
	6702
	6977

	5rd order IMD products
	|f1_low +4*f2_low|
	|f1_high +4*f2_high|
	|f2_low+4*f1_low|
	|f2_high +4*f1_high|

	IMD frequency limits (MHz)
	4502
	4702
	8063
	8338

	5rd order IMD products
	|2*f1_low-3*f2_high|
	|2*f1_high–3*f2_low|
	|2*f2_low-3*f1_high|
	|2*f2_high -3*f1_low|

	IMD frequency limits (MHz)
	1606
	1831
	4154
	4404

	5rd order IMD products
	|2*f1_low +3*f2_low|
	|2*f1_high +3*f2_high|
	|2*f2_low+3*f1_low|
	|2*f2_high +3*f1_high|

	IMD frequency limits (MHz)
	5689
	5914
	6876
	7126


Based on Table 6.X.3-1, it can be seen that
· 2nd order harmonic may fall into Rx frequencies of bands 43, n77and n78.
· 3rd order harmonic may fall into Rx frequencies of bands 2, 25, 34, 36, 46 and 70.
· 2nd order IMD may fall into own Rx frequencies of bands 38, 41and 69.
· 3rd order IMD may fall into own Rx frequencies of bands 31, 72, 73, n77, n78 and n79.
· 4th order IMD may fall into own Rx frequencies of bands 30, 40, 46, n77 and n79.
· 5th order IMD may fall into own Rx frequencies of  bands 3, 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 44, 46, 47, 67, 68, n77 and n79.
Therefore it can be concluded that there is just 3rd order harmonic falling into own Rx frequencies of Band 2.
Table 6.X.3-2: Band 71 and Band n71 UL harmonics
	   Uplink band
	2nd  Harmonic
	3rd  Harmonic

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

	71/n71
	663
	698
	1326
	1396
	1989
	2094


Based on Table 6.X.3-2, it can be seen that 3rd harmonic overlaps with bands 2, 25, 34, 36 and 70. It should be noted that the third harmonic products of Band n71 fall within 1989 – 2094 MHz, which has 1MHz overlap with the downlink of Band 2 (1930 - 1990 MHz). Therefore, third harmonic interference from uplink in Band 71 to downlink in Band 2 could be observed.  However, the potential impact could be limited, because this third harmonic interference could happen only in the case where the lowest edge of Band 71 paired with simultaneous downlink in the uppermost edge of Band 2 is utilized. The guard bands defined for LTE and NR transmission bandwidth configuration could help to avoid the direct overlap while some effect due to spectral spreading of the third harmonic may still exist.  

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.X.3-3 lists up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.X.3-3: Band 2 and Band n71 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
	Yes
	
	5th IMD

	GPS
	1563
	-
	1587
	No
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	4th IMD

	
	2400
	-
	2494
	Yes
	Asia
	4th IMD

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	3rd harmonic, 4th, 5th IMD

	
	5150
	-
	5350
	Yes
	Europe
	4th IMD

	
	5470
	-
	5725
	Yes
	
	3rd harmonic, 5th IMD

	
	5150
	-
	5825
	Yes
	Asia
	3rd harmonic, 4th, 5th IMD


6.X.4
∆TIB and ∆RIB values
For DC_2A-(n)71B, the (TIB,c and (RIB,c values are given in the tables below.

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

	DC_2A-(n)71B
	2
	0.3

	
	71
	0.3

	
	n71
	


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

	DC_2A-(n)71B
	2
	0

	
	71
	0

	
	n71
	


6.X.5
MSD requirements

The MSD requirements DC_2A-(n)71B was caused by the 3rd harmonic of uplink in Band n71 interfering with downlink in Band 2, Band71 and Band n71 Rx 3rd order harmonic mixing  and Band 71 or Band n71 Tx leakage to own Rx band. Table 6.X.5-1, table 6.X.5-2 and table 6.X.5-3 list the MSD required for the dual connectivity configuration. 

Table 6.X.5-1: MSD for the DC_2A-(n)71B (exceptions due to harmonic issue)
	MSD due to harmonic issue exception for the DL band

	UL band
	DL band
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	n71
	21
	4.6
	1
	0.7
	0.6
	FDD

	
	22
	1.2
	1
	0.7
	0.6
	

	NOTE1:
These requirements apply when the lower edge frequency of the 5 MHz uplink channel in Band n71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.  

NOTE 2:
These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band n71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.  


Table 6.X.5-2: MSD for the DC_2A-(n)71B (exceptions due to harmonic mixing issue)
	MSD due to harmonic mixing issue exception for the DL band

	UL band
	DL band
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	2
	713,4
	26.8
	23.8
	21.6
	
	FDD

	
	n713,4
	26.8
	23.6
	21.2
	
	

	NOTE 3: These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.
NOTE 4: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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Table 6.X.5-3: MSD for DC_2A-(n)71B (exceptions due to Tx leakage)

	MSD due to Tx leakage issue exception for the DL band

	EUTRA and NR DC Configuration
	E-UTRA and NR band
	UL Fc
(MHz)
	UL/DL BW (MHz)
	UL
CLRB
	DL FC
(MHz)
	MSD

(dB)
	Duplex mode

	CA_2A-(n)71B
	71
	665.5
	5
	5 (RBend =24)
	619.5
	0
	FDD

	
	n71
	675.5
	15
	15 (RBstart = 0)
	629.5
	1.8
	

	
	71
	670.5
	15
	15 (RBend = 74)
	624.5
	0
	

	
	n71
	680.5
	5
	5 (RBstart = 0)
	634.5
	1.6
	

	
	71
	668
	10
	10 (RBend = 49)
	622
	0
	

	
	n71
	678
	10
	10 (RBstart = 0)
	632
	1.7
	


----- Unchanged sections omitted -----
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