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1. Introduction
The CA_5A-40A_2UL_5A-40A _BCS0 is approved in RAN#75 meeting [1].This contribution provides TP for CA_5A-40A_2UL_5A-40A _BCS0 to define operating bands, channel bandwidths, co-existence studies, and RF relaxation value.
It is proposed to incorporate attached TP in TR 36.714-02-02.
2. Reference
[1] RP-170312, Revised WID: LTE Advanced inter-band CA Rel-14 for 2DL/2UL.
2. Text Proposal

<Start of Text Proposal>

6.X
CA_5A-40A_2UL_5A-40A_BCS0
6.X.1 Operating bands for CA
Table 6.X.1-1: Inter-band CA operating bands for CA_5-40
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_5-40
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


6.X.2
 Channel bandwidths per operating band for CA
Table 6.X.2-1: E-UTRA CA configuration and bandwidth combination sets for 2UL CA_5A-40A
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_5A-40A
	CA_5A-40A
	5
	
	
	Yes
	Yes
	
	
	30
	0

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	Yes
	Yes
	Yes
	
	
	30
	1

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.
6.X.3 
Co-existence studies

6.X.3.1
UE-UE co-existence
Table 6.X.3.1-1 lists B5+B40 2UL CA 2nd and 3rd order harmonics. Table 6.X.3.1-2 lists the IMDs from 2nd order to 5th order for UE-UE co-existence analysis. 

Table 6.X.3.1-1: Band 5 and Band 40 UL harmonics 

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	849
	2300
	2400

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

	2nd harmonics frequency limits (MHz)
	1648
	1698
	4600
	4800

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	6900
	7200


Table 6.X.3.1-2: 2UL CA_5A-40A IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	849
	2300
	2400

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

	IMD frequency limits (MHz)
	1576
	1451
	3124
	3249

	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|

	IMD frequency limits (MHz)
	752
	602
	3751
	3976

	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)
	3948
	4098
	5424
	5649

	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)
	3152
	2902
	6248
	6498

	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)
	72
	247
	6051
	6376

	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)
	4772
	4947
	7724
	8049

	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)
	8776
	8351
	1096
	896

	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)
	10024
	10449
	5596
	5796

	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)
	5552
	5202
	2053
	2328

	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)
	8548
	8898
	7072
	7347


Based on table 6.X.3.1-1:

3rd order harmonics of Band 5 may fall into DL frequencies of band 41.

Based on table 6.X.3.1-2:

2nd order IMD may also fall into DL frequencies of band 11, 21, 24, 32, and 45.
3rd order IMD may also fall into DL frequencies of band 12, 13, 17, 29, 43, 44, 46 and 67.
5th order IMD may also fall into DL frequencies of band 1, 4, 8, 10, 23, 40, 46, 65 and 66.
Note that the 5th order IMD products may fall into the UE own receive block within Band 40. A TDD UE cannot transmit and receive simultaneously in a single band so the own B40 receiver would not be interfered.
6.X.3.2
Co-existence with other systems
When 2ULs inter-band CA 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.3.2-1 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.X.3.2-1: 2UL B5 + B40 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	-
	IMD2

	Galileo
	1559
	-
	1591
	Yes
	-
	IMD2

	GLONASS
	1591
	-
	1610
	-
	-
	-

	GPS
	1563
	-
	1587
	Yes
	-
	IMD2

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	3rd order harmonics of B5

	
	2400
	-
	2494
	Yes
	Asia
	3rd order harmonics of B5

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	IMD3, IMD5

	
	5150
	-
	5350
	Yes
	Europe
	IMD5

	
	5470
	-
	5725
	Yes
	
	IMD3, IMD5

	
	5150
	-
	5825
	Yes
	Asia
	IMD3, IMD5


6.X.4.
∆TIB and ∆RIB values

For inter-band 2UL/2DL CA_5A-40A, same requirements on values for ∆TIB and ∆RIB of 1UL-2DL case can apply. Therefore, for two simultaneous UL, the (TIB,c and (RIB,c values are shown in table 6.X.4-1 and in table 6.X.4-2.
Table 6.X.4-1: IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 



	CA_5A-40A
	5
	0.3

	
	40
	0.3


Table 6.X.4-2: R IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB] 



	CA_5A-40A
	5
	0

	
	40
	0


6.X.5.
MSD
As shown in Table 6.X.3.1-2 IMD up to 5th order does not fall into own Rx of band 5 and 40. Therefore, no MSD requirement is needed for this 2DL/2UL CA configuration in TS 36.101.
<End of Text Proposal>
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