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Introduction
This contribution provides the text proposal on co-existence study for 2UL band combinations based on [1].
References
[1] R4-1712990, Consideration on co-existence study for 2UL band combinations, Huawei, HiSilicon.
Text Proposal for TR 36.715-02-02
<Start of Text Proposal>
5
Dual Uplink Inter-band Carrier Aggregation: General Part
As dual uplink inter-band CA combinations have been studied in Rel-12, Rel-13and Rel-14, the general issues identified in Rel-12 [3], Rel-13 [4] and Rel-14 [5] also apply to Rel-15. This TR only captures the new general issues identified in Rel-15.
5.1
Harmonics and IMD study for 2UL band combinations
For each 2UL band combination, the harmonic and IMD products can be calculated by the formula shown in Table 5.1-1. For 2UL inter-band CA, up to 3rd harmonics and up to 5th IMD shall be considered in the analysis.
Table 5.1-1: Harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

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

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

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

	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|

	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|

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	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|

	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|

	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|

	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|

	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|


5.2
UE co-existence table for 2UL CA including Band 46
This clause specifies the requirements for the specified carrier aggregation configurations including Band 46 for coexistence with protected bands.
<Next Section>
6.X.3
Co-existence studies


Table 6.X.3-1 lists 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.X.3-1 Harmonics and IMD products
	E-UTRA CA
Configuration
	E-UTRA band
	DL frequency range (MHz)
	Rx Impact
	Harmonic/IMD orders
	Notes

	CA_xA-yA
	x
	xxxx-xxxx
	Yes/No
	2nd Harmonic,

IMD2
	

	
	y
	xxxx-xxxx
	Yes/No
	4th Harmonic,

IMD4
	


When 2UL inter-band CA 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.X.3-2 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: Harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	
	
	

	Galileo
	1559
	-
	1591
	
	
	

	GLONASS
	1591
	-
	1610
	
	
	

	GPS
	1563
	-
	1587
	
	
	

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

	
	2400
	-
	2494
	
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	
	US
	

	
	5150
	-
	5350
	
	Europe
	

	
	5470
	-
	5725
	
	
	

	
	5150
	-
	5825
	
	Asia
	


Table 6.X.3-3 specifies the requirements for the specified carrier aggregation configurations for coexistence with protected bands.
Table 6.X.3-3: Spurious emissions for uplink inter-band carrier aggregation (two bands)
	E-UTRA CA Configuration
	Spurious emission 

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

	CA_xA-yA
	E-UTRA Band xx, yy, zz
	FDL_low
	-
	FDL_high
	-50
	1
	

	NOTE1: The protected E-UTRA bands are the common set of the protected bands for the constituted bands.


<End of Text Proposal>
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