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1. Introduction
Until the last meeting, the additional relaxation requirements ∆TIB and ∆RIB and the coexistence requirements with other non-3GPP system for the configuration CA_1A-7A with 2ULs have not been defined. This contribution attaches a TP on these issues for TR36.860 for approval.
2. Discussion
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 1 list if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands for the configuration CA_1A-7A with 2ULs.
Table 1: 2UL B1+ B7 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	No
	
	

	Galileo
	1559
	-
	1591
	No
	
	

	GLONASS
	1591
	-
	1610
	No
	
	

	GPS
	1563
	-
	1587
	No
	
	

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

	
	2400
	-
	2494
	No
	Asia
	-

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	3rd order harmonic B1

	
	5150
	-
	5350
	No
	Europe
	

	
	5470
	-
	5725
	No
	
	

	
	5150
	-
	5825
	Yes
	Asia
	3rd order harmonic B1


About the additional relaxation requirements ∆TIB and ∆RIB for dual uplink inter-band CA, a way forward was approved in the last meeting with the following conclusions:

· From RAN4#69 forward approve proposals that reuse single uplink inter-band CA ΔTIB and ΔRIB values for those dual uplink inter-band CA band combinations that don’t have 2nd/3rd/5th order intermodulation problem with own DL 

· For dual uplink inter-band CA band combinations that have 2nd/3rd/5th order intermodulation problem with own DL defer approval of ΔTIB and ΔRIB until the intermodulation analysis and potential mitigation methods have been thoroughly studied in RAN4 

Since the configuration CA_1A-7A belongs to class A3, ∆TIB and ∆RIB values for single uplink inter-band CA about this combination can be reused according to above conclusions.
Annex: Text Proposal
************************ Start of the text proposal for TR 36.860 ******************************
8.2
LTE-Advanced Carrier Aggregation of Band 1 and Band 7
8.2.1
Inter-region OOBE requirements for Carrier Aggregation of Band 1 and Band 7  

CA_1-7 inter-band combination is designed to operate in the following bands defined in table 8.2.1-1.
Table 8.2.1-1: 2UL inter-band CA operating bands
	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_1-7
	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	


8.2.1.1
List of specific combination issues
8.2.1.1.1
Channel bandwidths per operating band for CA

Supported channel bandwidths per operating band for CA_1-7 are shown in table 8.2.1.1.1-1.

Table 8.2.1.1.1-1: 2UL inter-band CA operating bands
	E-UTRA band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4MHz
	3MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
	Bandwidth combination set

	B1+B7
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	


8.2.1.1.2
Co-existence studies for 2 UL/2 DL

Table 8.2.1.1.2-1 gives the inter-modulation products for Band 1 + Band 7 CA with 2 ULs. 
Table 8.2.1.1.2-1: Band 1 and Band 7 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	3840 to 3960
	5000 to 5140

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

	3rd harmonics frequency limits (MHz)
	5760 to 5940
	7500 to 7710

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

	IMD frequency limits (MHz)
	520 to 650
	4420 to 4550

	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)
	1270 to 1460
	3020 to 3220

	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)
	6340 to 6530
	6920 to 7120


Note that the calculation in table 8.2.1.1.2-1, there is no interference for other bands due to Band 1 and Band 7 harmonics and intermodulation products.
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 8.2.1.1.2-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 8.2.1.1.2-2: 2UL B1+ B7 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	No
	
	

	Galileo
	1559
	-
	1591
	No
	
	

	GLONASS
	1591
	-
	1610
	No
	
	

	GPS
	1563
	-
	1587
	No
	
	

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

	
	2400
	-
	2494
	No
	Asia
	-

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	3rd order harmonic B1

	
	5150
	-
	5350
	No
	Europe
	

	
	5470
	-
	5725
	No
	
	

	
	5150
	-
	5825
	Yes
	Asia
	3rd order harmonic B1


8.2.1.1.3
∆TIB and ∆RIB values
For the UE which supports the configuration CA_1A-7A with 2ULs, the following ∆TIB and ∆RIB values for single uplink inter-band CA about this combination should be reused.
the (TIB,c and (RIB values are given in the tables below:

Table 8.2.1.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-7A
	1
	FFS

	
	7
	FFS


NOTE
To meet the ΔTIB,c requirements with state-of-the-art technology, an increase in power consumption of the UE may be required. It is also expected that as the state-of-the-art technology evolves in the future, this possible power consumption increase can be reduced or eliminated.

Table 8.2.1.1.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_1A-7A
	1
	FFS

	
	7
	FFS


8.3
LTE-Advanced Carrier Aggregation of Band 3 and Band 7
************************ End of the text proposal for TR 36.860 ******************************





























































































