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1. Introduction
In RAN#88-e meeting, the ”New WID on New WID on Dual Connectivity (DC) of 1 band LTE (1DL/1UL) and 1 NR band (1DL/1UL)” [1] was approved. This contribution is a text proposal for TR 37.717-11-11 to include configuration for DC_13_n77 band combinations. 

1. Reference 
[1] RP-201368: 	New WID on New WID on Dual Connectivity (DC) of 1 band LTE (1DL/1UL) and 1 NR band (1DL/1UL), CHTTL
[2] RP-200671: 	TR 38.716-02-00 v1.2.0 Rel-16 NR Inter-band Carrier Aggregation/Dual Connectivity for 2 bands DL with x bands UL (x=1,2), ZTE 


1. Text Proposal
<Start of Text Proposal>
6.1.x		DC_13_n77
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
	Single UL allowed

	DC_13A_n77A
	DC_13A_n77A
	No



6.1.x.2	Maximum output power for DC
Table 6.1.x.2-1: Maximum output power for inter-band EN-DC of 1 LTE band + 1 NR band
	EN-DC configuration
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_13A_n77A
	23
	+2/-3




6.1.x.3	Spurious emission band UE co-existence for DC
Table 6.1.x.3-1 lists the protected bands required for the 2UL bands DC configuration.
Table 6.1.x.3-1: Protected bands for the 2UL bands EN-DC configuration
	ED- DC CA combination
	Spurious emission

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

	DC_13_n77
	E-UTRA Band  2, 4, 5, 10, 12, 13, 17, 25, 26, 29, 41, 66, 70, 71
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 14
	FDL_low
	-
	FDL_high
	-50
	1
	5

	
	E-UTRA Band 24, 30
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	5

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	5, 21

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3

	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 E-UTRA 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 (2 MHz + N x LCRB x 180 kHz), 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 3:     Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz
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 21:   Whether the applicable frequency range should be 793 – 805 MHz instead of 799 – 805 MHz is TBD




6.1.x.4	MSD analysis for DC
For study of 2UL/2DL, Table 6.1.x.4-1 lists up to 5th order harmonics and intermodulation products for DC_13A_n77A.
Table 6.1.x.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	777
	787
	3300
	4200

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

	2nd harmonics frequency limits (MHz) 
	1554
	1574
	6600
	8400

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

	3rd harmonics frequency limits (MHz)
	2331
	2361
	9900
	12600

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

	4th harmonics frequency limits (MHz)
	3108
	3148
	13200
	16800

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

	5th harmonics frequency limits (MHz)
	3885
	3935
	16500
	21000

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

	IMD frequency limits (MHz)
	2513
	3423
	4077
	4987

	Two-tone 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)
	2646
	1726
	5813
	7623

	Two-tone 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)
	4854
	5774
	7377
	9187

	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)
	1869
	939
	9113
	11823

	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)
	5631
	6561
	10677
	13387

	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)
	6846
	5026
	8154
	9974

	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)
	16023
	12413
	152
	1092

	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)
	13977
	17587
	6408
	7348

	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)
	11046
	8326
	4239
	6069

	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)
	11454
	14174
	8931
	10761



Table 6.1.x.4-2 lists up to 5th order harmonics mixing products for DC_13A_n77A
Table 6.1.x.4-2: Band 13 and Band n77 UL harmonic mixing products

	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

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

	13
	777
	787
	746
	756
	1492
	1512
	2238
	2268
	2984
	3024
	3730
	3935

	n77
	3300
	4200
	3300
	4200
	6600
	8400
	9900
	12600
	13200
	16800
	16500
	21000




In summary of study, it could be seen,
· The 5th harmonic interferences from band 13 UL may fall into band n77 DL frequency range
· The 5th harmonic mixing products from band 13 may fall into band n77 UL frequency range
· The 5th IMD products generated from dual uplinks of band 13 and n77 UL may fall into band 13 Rx frequency range  
The MSD should be considered to mitigate the impact of the interference for this combination.

Sensitivity degradation is allowed for UL harmonic product interference to DL. The MSD range are specified in Table 6.1.x.4-3 with uplink configuration specified in Table 6.1.x.4-4.

Table 6.1.x.4-3: MSD due to UL harmonic issue for DC_13_n77
	
	NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz (dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70 MHz (dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	13
	n774, 5
	
	10.4
	8.9
	7.8
	6.7
	5.7
	4.7
	3.7
	3
	2.3
	1.7
	1.2
	0.7

	
	NOTE 4:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 5th transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.


NOTE 5:	The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with carrier frequency in the victim (higher) band in MHz and the channel bandwidth configured in the lower band.



Table 6.1.x.4-4 Uplink configuration due to UL harmonic interference
	
	
	EN-DC or NR Band / Channel bandwidth of the affected DL band / UL RB allocation of the aggressor band

	UL band
	DL band
	5
MHz
(LCRB)
	10 MHz
(LCRB)
	15 MHz
(LCRB)
	20 MHz
(LCRB)
	25 MHz
(LCRB)
	30 MHz
(LCRB)
	40 MHz
(LCRB)
	50 MHz
(LCRB)
	60 MHz
(LCRB)
	70 MHz
(LCRB)
	80 MHz
(LCRB)
	90 MHz
(LCRB)
	100 MHz
(LCRB)

	13
	n77
	
	15
	20
	20
	20
	20
	20
	20
	20
	20
	20
	20
	20



Sensitivity degradation is allowed for the mixing harmonics in UL to the ED-DC configuration. The reference sensitivity exceptions are captured in Table 6.1.x.1.4-5 with the uplink configuration specified in Table 6.1.x.4-6. 
Table 6.1.x.4-5:  MSD due to receiver harmonic mixing for EN-DC in NR FR1
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 
MHz
	10 
MHz
	15 
MHz
	20 
MHz
	25 
MHz
	40 
MHz
	50 
MHz
	60 
MHz
	70 
MHz
	80 
MHz
	100 
MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	n77
	132
	31
	28
	
	
	
	
	
	
	
	
	

	



NOTE 2:	The requirements should be verified for UL NR-ARFCN of the aggressor (high) band (superscript HB) such that in MHz and  with carrier frequency in the victim (lower) band in MHz and  the channel bandwidth configured in the higher band.



Table 6.1.x.4-6: Uplink configuration due to receiver harmonic mixing for EN-DC in NR FR1
	NR Band / Channel bandwidth of the affected DL band /UL RB allocation of the aggressor band 

	UL band
	DL band
	SCS of UL band
(kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	n77
	13
	15
	25
	50
	
	
	
	
	
	
	
	
	



Sensitivity degradation is allowed for the identified IMDs in the configuration of DC_13A_n77A. The reference sensitivity exceptions are specified Table 6.1.x.4-7 for the dual connectivity configuration.
Table 6.1.x.4-7: MSD test points for PCell due to uplink operation for EN-DC in NR FR1
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC CA
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_13A_n77A
	13
	784.5
	5
	20
	753.5
	5.5
	IMD5

	
	n77
	3891.5
	10
	50
	3891.5
	N/A
	N/A

	NOTE 4:	Applicable only if operation with 4 antenna ports is supported in the band with EN-DC configured.



6.1.x.5	∆TIB and ∆RIB values
For DC_13_n77, the ΔTIB,c and ΔRIB,c values are given in the tables below.
Table 6.1.x.5-1: ΔTIB,c
	Inter-band DA Configuration
	NR Band
	ΔTIB,c [dB]

	DC_13_n77
	13
	0.5

	
	n77
	0.8



Table 6.1.x.5-2: ΔRIB,c
	Inter-band DC Configuration
	NR Band
	ΔRIB,c [dB]

	DC_13_n77
	13
	0.2

	
	n77
	0.5





6.1.x.6	Self-interference analysis
This section provides the formulation to determine whether the DL carriers would be impacted by UL harmonics, 2UL IMD products, or DL harmonic mixing with UL interferer based on UL and DL channel combinations. The potential self-interference mechanism has been identified in section 6.1.x.4 except UL harmonic order higher than 5 which are used to generate an interference mixing coefficient table for this DC combination, as shown in Table 6.1.x.6-1.

Table 6.1.x.6-1: Band 13 and Band n77 interference mixing coefficients
	EUTRA-NR DC
Configuration
	EUTRA/NR
Band
	UL
Coefficient
	DL
Coefficient
	Harmonic/IMD
Order
	Victim
Band
	Interference
Type

	DC_13A_n77A
	13
	a
	-4
	b
	1
	5
	13
	IMD

	
	n77
	c
	1
	d
	0
	
	
	




Equations (1) and (2) below are used to calculate the interference centre frequency (fINT) and its effective bandwidth (BWINT) where coefficients a, b, c, and d are defined in Table 6.1.x.8-1 and CBW stands for channel bandwidth.

                                        (1)

                                                  (2)
Formula (3-1) and (3-2) below are then used to indicate when the interference is overlapping with RX1 and RX2, respectively.

                                                        (3-1)

                                                        (3-2)

6.x.1.x	OOB blocking exception requirements
For the EN-DC band combination DC_13_n77, the lower frequency band UL carrier and the CW interfering signal may partially overlaps with the higher frequency band DL carrier. An exception requirement should be allowed.

Table 6.x.1.6-1: ED-DC CA band combination with exceptions allowed
	CA band combination

	DC_13_n77




<Start of Text Proposal>
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