3GPP TSG-RAN WG4 Meeting #87















R4-1806187
Busan, KR, 21th – 25th May, 2018
Source:
OPPO
Title:
TP for TR 37.863-02-01 DC_3A-41A-n78A
Agenda item:


7.2.3.2
Document for:
Approval
1. Introduction

In this contribution, we propose a text proposal for TR 37.863-02-01 to add DC_3A-41A-n78A.
2. Text Proposal
----- Unchanged sections omitted -----
6.86 
DC_3A-41A-n78A
6.86.1
Operating bands for DC
Table 6.86.1-1: DC band combination of LTE 2DL/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_3A-41A_n78A
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD


Table 6.86.1-2: Inter-band EN-DC configurations (three bands)

	EN-DC 

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_3A-41A_n78A
	DC_3A_n78A
DC_41A_n78A
	CA _3A-41A
	n78A


6.86.2
Channel bandwidths per operating band for DC
Table 6.86.2-1: 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 
	[40
MHz]
	50
MHz
	[60
MHz]
	80
MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_3A-41A_n78A
	3
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	140

	
	41
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	n78
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.86.3
Co-existence studies

Tables 6.86.3-1 and 6.86.3-2 list Band 3A-41A + Band n78A 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. For the detailed harmonics and IMD frequency information of the corresponding combinations one can refer to TR37.863-01-01.
Table 6.86.3-1: Band 3 and Band n78 UL harmonics and IMD products

	NR DC
Configuration
	E-UTRA/NR band
	DL frequency range (MHz)
	Rx Impact
	Harmonic/IMD orders
	Notes

	DC_3A-n78A
	3
	1805 MHz
–
1880 MHz
	Yes
	IMD2, IMD4, IMD5
	

	
	n78
	3300 MHz
–
3800 MHz
	Yes
	2nd Harmonic 


	IMD will not be an issue for TDD bands


Table 6.86.3-2: Band 41 and Band n78 UL harmonics and IMD products

	NR DC
Configuration
	E-UTRA/NR band
	DL frequency range (MHz)
	Rx Impact
	Harmonic/IMD orders
	Notes

	DC_41A-n78A
	41
	2496 MHz
–
2690 MHz
	No
	IMD4
	IMD will not be an issue for TDD bands

	
	n78
	3300 MHz
–
3800 MHz
	No
	IMD4
	IMD will not be an issue for TDD bands


The protected bands for DC_3A-41A_n78A are covered in the constituent fall-back modes. 
However, 3rd order IMD products generated by dual uplink of Band 3+ Band 41 may also fall into own Rx of Band n78. Considering TDD BS cannot transmit and receive simultaneously in a single band, the own Band n78 receiver could be protected if TDD bands are operated in synchronous manner. Besides, 3rd and 4th order IMD products generated by dual uplink of Band 41+Band n78 may fall into Band 41 and Band n78. However, it should be noted that IMD will not be an issue for TDD bands due to no self-interference for TDD band. 

For the IMD which may fall into other E-UTRA/NR bands can be reflected in the below tables 6.86.3-3 and 6.86.3-4 of spurious emission for UE co-existence for Band 3A-41A + Band n78A 2UL DC. 
Table 6.86.3-3: Band 3 and Band n78 spurious emissions
	NR DC Configuration
	Spurious emission 

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

	DC_3A-n78A
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	PHS

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	


Table 6.86.3-4: Band 41 and Band n78 spurious emissions
	NR DC Configuration
	Spurious emission 

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

	DC_41A-n78A
	E-UTRA Band 1, 3, 8, 34, 40, 44, 45 or NR Band n1, n8, n34, n40, n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n258
	FDL_low
	-
	FDL_high
	[-5]
	100
	


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 6.86.3-5 and 6.86.3-6 list if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.86.3-5: 2UL Band 3 + Band n78 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	IMD2, 4, 5

	Galileo
	1559
	-
	1591
	Yes
	
	IMD2, 4, 5

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD2, 4, 5

	GPS
	1563
	-
	1587
	Yes
	
	IMD2, 4, 5

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	IMD5

	
	2400
	-
	2494
	Yes
	Asia
	IMD5

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	Harmonic3,
IMD2, 3

	
	5150
	-
	5350
	Yes
	Europe
	Harmonic3,
IMD2, 3

	
	5470
	-
	5725
	Yes
	
	IMD2, 3

	
	5150
	-
	5825
	Yes
	Asia
	Harmonic3,
IMD2, 3


Table 6.86.3-6: 2UL Band 41 + Band n78 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	3rd, 4th IMD

	Galileo
	1559
	-
	1591
	Yes
	
	3rd, 4th IMD

	GLONASS
	1591
	-
	1610
	Yes
	
	3rd, 4th IMD

	GPS
	1563
	-
	1587
	Yes
	
	3rd, 4th IMD

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	3rd, 4th IMD

	
	2400
	-
	2494
	Yes
	Asia
	3rd, 4th IMD

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	2nd harmonic, 2nd, 5th IMD

	
	5150
	-
	5350
	Yes
	Europe
	2nd harmonic, 5th IMD

	
	5470
	-
	5725
	Yes
	
	5th IMD

	
	5150
	-
	5825
	Yes
	Asia
	2nd harmonic, 2nd, 5th IMD


6.86.4
∆TIB and ∆RIB values
For DC_3A-41A-n78A, the (TIB,c and (RIB values are given in the tables below.
Table 6. 86.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_3A-41A-n78A
	3
	0.6

	
	41
	0.31

	
	
	0.82

	
	n78
	0.8

	NOTE 1:   The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.

NOTE 2:   The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.


Table 6. 86.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_3A-41A-n78A
	3
	0.2

	
	41
	01

	
	
	0.52

	
	n78
	0.5

	NOTE 1:   The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.
NOTE 2:   The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.


6.86.5
MSD
According to the MSD required for DC_3A-n78A and 41A-n78A refer to TR 37.863-01-01, we discuss MSD considering two TDD bands 41 and n78 are operated in synchronous or asynchronous manner. 
Table 6.86.5-1 lists the MSD required for the dual connectivity configuration assuming TDD bands are operated in synchronous manner. 
Table 6.86.5-1: MSD for the DC configuration
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA/NR DC
Configuration
	EUTRA/NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD
	Applicable active UL band

	DC_3A-41A-n78A
	3
	1740
	5
	25
	1835
	[26]
	FDD
	IMD21

|2*fB78-3*fB3|
	3, n78

	
	
	
	
	
	
	[28.72]
	
	
	

	
	41
	2496
	20
	100
	2496
	N/A
	TDD
	N/A
	

	
	n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A
	

	DC_3A-41A-n78A
	3
	1765
	5
	25
	1860
	[8.0]
	FDD
	IMD41
|fB78-3*fB3|
	3, n78

	
	
	
	
	
	
	[10.72]
	
	
	

	
	41
	2496
	20
	100
	2496
	N/A
	TDD
	N/A
	

	
	n78
	3435
	10
	25
	3435
	N/A
	,TDD
	N/A
	

	DC_3A-41A-n78A
	3
	1762.5
	5
	25
	1857.5
	N/A
	FDD
	N/A
	41, n78

	
	41
	2496
	20
	100
	2496
	N/A
	TDD
	N/A
	

	
	n78
	3744
	10
	25
	3744
	N/A
	TDD
	N/A
	

	NOTE1:
This band is subject to IMD5 also which MSD is not specified.
NOTE2:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 6.86.5-2 lists the MSD required for the dual connectivity configuration, if TDD bands are operated in asynchronous manner. 

Table 6.86.5-2: MSD for the DC configuration
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	

	EUTRA/NR DC
Configuration
	EUTRA/NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD
	Applicable active UL band

	DC_3A-41A-n78A1
	3
	1765
	5
	25
	1860
	N/A
	FDD
	
	41, n78

	
	41
	24962
	20
	100
	2496
	[10.4]
	TDD
	Harmonic mixing
	

	
	n78
	37442
	10
	25
	3744
	N/A
	TDD
	N/A
	

	NOTE 1:  2x n78 Tx = 3x B41 Rx
NOTE 2:  All channel frequencies between those specified also are de-sense the same amount. 


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