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1. Introduction

The revised basket 2DL/2UL inter-band WI proposal including support of the LTE Advanced Carrier Aggregation (2DL/2UL) of Band 7 and Band 8 combination was approved during RAN#72[1]. 
In this contribution, we provide the text proposal for TR 36.714-02-02 to capture the UE requirements for dual uplink CA_7A-8A.
2. Discussion

Table 1 shows the UE-to-UE co-existence studies of dual uplink CA_7A-8A including 2nd and 3rd order harmonics and up to 5th order IMD provided in the previous meeting [2]. 
Table 1: Band 7 and Band 8 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915  
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	7500
	7710

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

	IMD frequency limits (MHz)
	1585
	1690
	3380
	3485

	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)
	810
	670
	4085
	4260

	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)
	4260
	4400
	5880
	6055

	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|

	IMD frequency limits (MHz)
	70
	245
	6585
	6830

	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|

	IMD frequency limits (MHz)
	5140
	5315
	8380
	8625

	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)
	3380
	3170
	6760
	6970

	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)
	9400
	9085
	1160
	950

	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)
	10880
	11195
	6020
	6230

	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)
	5950
	5670
	2255
	2500

	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)
	9260
	9540
	7640
	7885


Based on Table 1, the 5th order IMD may fall into own Rx of band 8 in whole band case, as the 5th order IMD is falling to DL frequencies of Band 8 in the range of 950-960MHz when fx_low is in the range of 880-882.5MHz. But if BS is operating in Band 8 DL frequencies in the range of 950-960MHz, the Band 8 UL frequencies are in the range of 905-915MHz, with consideration of maximum 10MHz bandwidth on Band 8, the 5th order IMD will not actually fall into own receive block of Band 8, so no further MSD requirement is needed in this combination.
3. Conclusion

In this contribution, we provide the further coexistence analysis for the dual uplink CA_7A-8A with the conclusion that no further MSD requirement is needed, and the corresponding text proposal for the UE requirement is provided in section 5. 
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6.9.3
Co-existence studies
Table 6.9.3-1 lists B7+B8 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.9.3-1: Band 7 and Band 8 UL harmonics and IMD products


	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915  
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	7500
	7710

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

	IMD frequency limits (MHz)
	1585
	1690
	3380
	3485

	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)
	810
	670
	4085
	4260

	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)
	4260
	4400
	5880
	6055

	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|

	IMD frequency limits (MHz)
	70
	245
	6585
	6830

	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|

	IMD frequency limits (MHz)
	5140
	5315
	8380
	8625

	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)
	3380
	3170
	6760
	6970

	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)
	9400
	9085
	1160
	950

	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)
	10880
	11195
	6020
	6230

	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)
	5950
	5670
	2255
	2500

	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)
	9260
	9540
	7640
	7885


Based on Table 6.9.3-1, the 5th order IMD may fall into own Rx of band 8 and 3nd harmonic of band 8 may fall into own Rx of band 7. In addition, 2nd and 3rd order IMD may also fall into Rx frequencies of bands 12, 13, 14, 17, 20, 28, 29, 42, 44, 46, 67 and 68. It should be noted, the 5th order IMD is falling to DL frequencies of Band 8 in the range of 950-960MHz when fx_low is in the range of 880-882.5MHz. If BS is operating in Band 8 DL frequencies in the range of 950-960MHz, the Band 8 UL frequencies are in the range of 905-915MHz, with consideration of maximum 10MHz channel bandwidth on Band 8, the 5th order IMD will not fall into own receive block of Band 8 in this combination, no issue is foreseen with receiver desensitisation.
When 2UL 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 6.9.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.9.3-2: 2UL B3+B42 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
	YES
	
	IMD2

	GPS
	1563
	-
	1587
	YES
	
	IMD2

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

	
	2400
	-
	2494
	YES
	Asia
	IMD5

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	IMD3, IMD4, IMD5

	
	5150
	-
	5350
	YES
	Europe
	IMD4

	
	5470
	-
	5725
	YES
	
	IMD5

	
	5150
	-
	5825
	YES
	Asia
	IMD4, IMD5


6.9.4 
∆TIB and ∆RIB values

The (TIB,c and (RIB,c values for inter-band  2UL-2DL CA 7-8 are shown in table 6.9.4-1 and in table 6.9.4-2, same requirements on values for ∆TIB and ∆RIB can apply with 1UL-2DL case. 
Table 6.9.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_7-8
	7
	0.3

	
	8
	0.6


Table 6.9.4-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_7-8
	7
	0

	
	8
	0.2


6.9.5 
MSD

As mentioned in the section 6.9.3, IMD up to 5th order does not fall into own Rx block of band 7 and band 8.  Therefore, no MSD requirement is needed for this 2DL/2UL CA configuration in TS 36.101.
<End of Text Proposal>
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