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1. Introduction
This contribution is a text proposal for TR 37.716-11-11 to introduce DC_26_n25A. Temporary section numbers are highlighted to aid the rapporteur. N25 corrected to n25 in Table 6.1.x.2-1 in the revision of R4-1912427. 
2. Text Proposal
<Start of Changes>
1
Scope

The present document is a technical report for Dual Connectivity (EN-DC) of 1 LTE band (1DL/1UL) and 1 NR band (1DL/1UL) under Rel-16 time frame. The purpose is to gather the relevant background information and studies in order to address Dual Connectivity (EN-DC) of 1 LTE band (1DL/1UL) and 1 NR band (1DL/1UL)for the Rel-16 band combinations in Table 1-1 and Table 1-2. The co-existence analysis and RF front end requirements such as Delta RIB,C and TIB,C are described based on the band combination basis since such information have no difference between the EN-DC configulations consisting with the same E-UTRA band and the same NR band. 
Table 1-1: Release 16 EN-DC of 1 LTE band (1DL/1UL) and 1 NR band (1DL/1UL) within FR1
	DC combination
	Uplink EN-DC configuration

	DC_1A_n3A
	DC_1A_n3A

	DC_1C_n3A
	DC_1C_n3A

	DC_1A_n5A
	DC_1A_n5A

	DC_1A_n7A
	DC_1A_n7A

	DC_1A_n8A
	DC_1A_n8A

	DC_1A_n38A

DC_1C_n38A
	DC_1A_n38A

	DC_1A_n41A
	DC_1A_n41A

	DC_1A_n50A
	DC_1A_n50

	DC_1A_n77(2A)
	DC_1A_n77A

	DC_2A-2A_n5A
	DC_2A_n5A

	DC_2A_n7A
	DC_2A_n7A

	DC_2A_n38A
	DC_2A_n38A

	DC_2A_n41A
	DC_2A_n41A

	DC_2C_n41A
	DC_2A_n41A

	DC_3A_n1A
	DC_3A_n1A

	DC_3A-3A_n1A
	DC_3A_n1A

	DC_3A_n3A
	DC_3A_n3A

	DC_3A_n5A
	DC_3A_n5A

	DC_3C_n5A
	DC_3A_n5A

DC_3C_n5A

	DC_3A_n20A
	DC_3A_n20A

	DC_3A_n38A

DC_3C_n38A
	DC_3A_n38A

	DC_3A_n41A
	DC_3A_n41A

	DC_3A_n50A
	DC_3A_n50A

	DC_3A-3A_n77A
	DC_3A_n77A

	DC_3A-3A_n78A
	DC_3A_n78A

	DC_5A_n2A
	DC_5A_n2A

	DC_5A_n7A
	DC_5A_n7A

	DC_5A_n71A
	DC_5A_n71A

	DC_5A_n79A
	DC_5A_n79A

	DC_7A_n1A
	DC_7A_n1A

	DC_7A-7A_n1A
	DC_7A_n1A

	DC_7A_n3A
	DC_7A_n3A

	DC_7A_n5A
	DC_7A_n5A

	DC_7A-7A_n5A
	DC_7A_n5A

	DC_7C_n5A
	DC_7A_n5A

DC_7C_n5A

	DC_7A_n66A
	DC_7A_n66A

	DC_7A-7A_n66A
	DC_7A_n66A

	DC_7C_n66A
	DC_7A_n66A

	DC_7A_n71A
	DC_7A_n71A

	DC_7A_n77A
	DC_7A_n77A

	DC_7A-7A_n77A
	DC_7A_n77A

	DC_8A_n1A
	DC_8A_n1A

	DC_8A_n3A
	DC_8A_n3A

	DC_8A_n28A
	DC_8A_n28A

	DC_8A_n39A
	DC_8A_n39A

	DC_8A_n41A
	DC_8A_n41A

	DC_8A_n41C
	DC_8A_n41A

DC_8A_n41C

	DC_8A_n41(2A)
	DC_8A_n41A

	DC_12A_n2A
	DC_12A_n2A

	DC_12A_n71A
	DC_12A_n71A

	DC_13A_n5A
	DC_13A_n5A

	DC_13A_n66A
	DC_13A_n66A

	DC_13A_n71A
	DC_13A_n71A

	DC_20A_n1A
	DC_20A_n1A

	DC_20A_n3A
	DC_20A_n3A

	DC_20A_n41A
	DC_20A_n41A

	DC_20A_n50A
	DC_20A_n50A

	DC_25A-25A_n41A
	DC_25A_n41A

	DC_26A_n25A
	DC_26A_n25A

	DC_28A_n5A1
	DC_28A_n5A

	DC_28A_n8A
	DC_28A_n8A

	DC_28A_n41A
	DC_28A_n41A

	DC_28A_n50A
	DC_28A_n50

	DC_30A_n2A
	DC_30A_n2A

	DC_39A_n41A
	DC_39A_n41A

	DC_40A_n1A
	DC_40A_n1A

	DC_40A_n41A
	DC_40A_n41A

	DC_40A_n78A
	DC_40A_n78A

	DC_40C_n78A
	DC_40C_n78A

	DC_40A_n79A
	DC_40A_n79A

	DC_41A_n77(2A)
	DC_41A_n77A

	DC_41C_n77(2A)
	DC_41A_n77A

DC_41C_n77A

	DC_66A_n2A
	DC_66A_n2A

	DC_66A-66A_n5A
	DC_66A_n5A

	DC_66A-66A-66A_n5A
	DC_66A_n5A

	DC_66A_n25A
	DC_66A_n25A

	DC_66A_n41A
	DC_66A_n41A

	DC_66A_n66A
	DC_66A_n66A

	DC_71A_n5A
	DC_71A_n5A

	NOTE 2:
The frequency range in band n28 is restricted for this band combination to 703-733 MHz for the UL and 758-788 MHz for the DL.


<Unchanged sections omitted>
6.1.x
DC_26_n25
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_26_n5
	26
	n5
	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_26A_n25A
	DC_26A_n25A
	26A
	n25A


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_26A_n25A
	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_26A_n25A
	4, 5, 10, 12, 13, 14, 17, 24, 26, 29, 30, 42, 48, 53, 66, 70, 71, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	2, 25
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	41, 43
	FDL_low
	-
	FDL_high
	-50
	1
	2

	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. 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 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.


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)
	814
	849
	1850
	1915

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

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	3700
	3830

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

	3rd harmonics frequency limits (MHz)
	2442
	2547
	5550
	5745

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

	4th harmonics frequency limits (MHz)
	3256
	3396
	7400
	7660

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

	5th harmonics frequency limits (MHz)
	4070
	4245
	9250
	9575

	6th harmonics frequency limits
	6* fy_low
	6* fy_high
	6*fx_low
	6*fx_high

	6th harmonics frequency limits (MHz)
	4884
	5094
	11100
	11490

	7th harmonics frequency limits
	7* fy_low
	7* fy_high
	7*fx_low
	7*fx_high

	7th harmonics frequency limits (MHz)
	5698
	5943
	12950
	13405

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

	IMD frequency limits (MHz)
	1101
	1001
	2664
	2764

	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)
	287
	152
	2851
	3016

	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)
	3478
	3613
	4514
	4679

	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)
	2202
	2002
	5328
	5528

	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)
	527
	697
	4701
	4931

	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)
	4292
	4462
	6364
	6594

	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)
	6846
	6551
	1546
	1341

	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)
	8214
	8509
	5106
	5311

	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)
	4117
	3852
	1153
	1388

	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)
	7178
	7443
	6142
	6377


Based on Table 6.1.x.5-1, it can be seen that
· 2nd order harmonic may fall into Rx frequencies of band 43, 48, 49, 77, 78.
· 3rd order harmonic may fall into Rx frequencies of band 41, 46.
· 2nd order IMD products may fall into Rx frequencies of bands 7, 41.

· 3rd order IMD products may fall into Rx frequencies of bands 22, 42, 43, 48, 49, 77, 78, 79.

· 4th order IMD products may fall into Rx frequencies of bands 1, 4, 10, 23, 34, 46, 65, 66, 70, 71, 79.

· 5th order IMD products may fall into Rx frequencies of bands 11, 21, 24, 32, 45, 46, 50, 51, 74, 75, 76, 77.
6.1.x.6
∆TIB and ∆RIB values
For DC_26_n5, the (TIB,c and (RIB,c values are reused from the LTE combinations CA_25-26, and are given in the tables below.

Table 6.1.x.6-1: ΔTIB,c
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_26_n25
	26
	0.3

	
	n25
	0.3


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

	DC_26_n25
	26
	0

	
	n25
	0


6.1.x.7
MSD
Based on the co-existence studies for DC_26_n25, no MSD needs to be defined. 
<End of changes>

3GPP


