[bookmark: _Hlk501353839][bookmark: _Hlk491845607][bookmark: _Toc436619014][bookmark: _Toc436619251][bookmark: _Toc451844181][bookmark: _Toc466346620][bookmark: _Toc466348853][bookmark: _GoBack]3GPP TSG-RAN WG4 AH-1801	R4-1801132
San Diego, USA, 22 – 26 January 2018

Source:	Ericsson
Title:	TP to TR 37.863-02-01: TP for DC_66A_(n)71B
Agenda item:	4.1.2.3
Document for:	Approval
1. Introduction
This is a text proposal for 37.863-02-01 for DC_66A_(n)71B.
2. Text Proposal for TR 37.863-02-01
---Start of changes---
[bookmark: _Toc500345075]6.x	DC_66A_(n)71B
[bookmark: _Toc500345076]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_66A_(n)71B
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD

	
	n71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	FDD



[bookmark: _Toc500345077]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 
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing
[kHz]
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	50
MHz
	80
MHz
	100 MHz
	400 MHz
	Maximum aggregated bandwidth [MHz]
	Total Maximum aggregated bandwidth
[MHz]

	DC_66A_(n)71B
	66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	20
	40

	
	71
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	20
	

	
	n71
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	
	60
	
	Yes
	Yes
	
	
	
	
	
	
	
	



[bookmark: _Toc500345078]6.x.3	Co-existence studies
The DC_71b_n71b part is a contiguous allocation thus only uplink harmonic analysis is needed.
Table 6.x.3-1: DC_71b_n71b 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
	663
	698
	1326
	1396
	1989
	2094



From Table 6.x.3-1 it can be seen that uplink harmonics 3rd harmonic overlaps with bands 3, 25, 34 and 70.
Table 6.x.3-2 lists Band 66 +Band 71/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.3-2: Band 66 and Band 71/n71 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	663
	698
	1710
	1780

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

	2nd harmonics frequency limits (MHz) 
	1326
	1396
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	1989
	2094
	5130
	5340

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

	
	1117
	1012
	2373
	2478

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

	
	454
	314
	2722
	2897

	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|

	
	3036
	3176
	4083
	4258

	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|

	
	2234
	2024
	4746
	4956

	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|

	
	209
	384
	4432
	4677

	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|

	
	3699
	3874
	5793
	6038

	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|

	
	6457
	6142
	1082
	872

	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|

	
	7503
	7818
	4362
	4572

	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|

	
	4014
	3734
	1326
	1571

	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|

	
	6456
	6736
	5409
	5654



Based on Table 6.x.3-2;
· 2nd order harmonic may fall into Rx frequencies of bands 22, 42, 48, 77 and 78.
· 3rd order harmonic may fall into Rx frequencies of bands 2, 25, 34, 36, 46 and 70.
· 2nd order IMD may fall into Rx frequencies of band 30 and 40.
· 3rd order IMD may fall into Rx frequencies of band 77.
· 4th order IMD may fall into own Rx frequencies of band 66 as well as Rx frequencies of band 1, 4, 10, 23, 34, 43, 47, 48, 65, 77, 79 and 79.
· 5th order IMD may fall into Rx frequencies of band 5, 6, 8, 11, 18, 19, 21, 24, 26, 32, 43, 45, 46, 50, 74, 75, 76, 77, 78 and 79.
When 2UL inter-band 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 if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.x.3-3: 2UL Band 66 +Band n71 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	IMD5

	Galileo
	1559
	-
	1591
	Yes
	
	IMD5

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD5

	GPS
	1563
	-
	1587
	Yes
	
	IMD5

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	No
	US/Europe
	

	
	2400
	-
	2494
	No
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	IMD4, IMD5

	
	5150
	-
	5350
	No
	Europe
	

	
	5470
	-
	5725
	Yes
	
	IMD5

	
	5150
	-
	5825
	Yes
	Asia
	IMD4, IMD5



Table 6.x.3-4 lists the protected bands required for the dual connectivity configuration.
Table 6.x.3-4: Protected bands for the dual connectivity configuration
	E-UTRA and NR DC Configuration
	Spurious emission 

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

	DC_66A_(n)71B
	E-UTRA Band 4, 5, 7,10, 13, 14, 17, 22, 24, 26, 27, 29, 30, 43, 50, 51, 66, 74
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25, 41, 42, 48, 70
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 71
	FDL_low
	-
	FDL_high
	-50
	1
	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 (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 3:	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.x.4	∆TIB and ∆RIB values
For DC_66A_(n)71B, 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_66A_(n)71B
	66
	0.3

	
	71
	0.3

	
	n71
	0.3



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

	DC_66A_(n)71B
	66
	0

	
	71
	0

	
	n71
	0



[bookmark: _Toc500345080]6.x.5	MSD
Table 6.x.5-1 lists the MSD required for the dual connectivity configuration DC_66A_(n)71B.
Table 6.x.5-1: MSD for the DC_66A_(n)71B configuration
	[bookmark: _Hlk498527237]E-UTRA and NR Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	DC
Configuration
	EUTRA and NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	DC_66A_(n)71B
	66
	1750
	5
	25
	2150
	TBD
	FDD
	IMD4

	
	n71
	678
	10
	10 (RBstart =0)
	632
	N/A
	
	


---End of changes---
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