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1. Introduction

One of the fundamental issues related to 2UL inter-band carrier aggregation is the generation of intermodulation products formed from two simultaneous transmissions.  This topic has been discussed extensively in recent meetings.  In this contribution, the 3rd order and 5th order intermodulation products are mapped to determine whether they impinge upon self Rx bands or within the frequency ranges of other Rx systems operating with the UE as identified in [1].
2. Discussion

The topic of 2UL intermodulation products has been discussed extensively.  There are two distinct cases where intermodulation products can cause harmful interference.  The first is self-desense; that is, when intermodulation products fall within the receive band within the same UE.  This receive band could be the downlink from one of the inter-band component carriers, or could be the receive band for WiFi, Bluetooth, or one of the GNSS services.  Since the receiver is within the same UE so does not benefit from path loss separation, self-desense is much more significant and is highly impacted by interference from the transmitters.  The second case is coexistence with an adjacent UE.  For this case, the intermodulation products must often be limited to -50 dBm/MHz depending on the band to be protected in accordance with Table 6.6.3.2-1 of TS 36.101.  Due to the available path loss between adjacent UE's, the coexistence problem is less severe for intermodulation than the self-desense problem.  Some studies [3], [4], [5], [6] have shown, for example, that -50 dBm/MHz will be met for even low order intermodulation products; i.e., IM3, though other studies [7] have highlighted concern for some band combinations.  On the other hand, for self-desense, it is believed that at least IM3 and IM5 may contribute to interference.  We only study the self-desense problem in this contribution and defer the coexistence to a separate discussion.

In [2], it was proposed that up to IM5 should be considered for self-desense.  It was further proposed that IM3 products which impinge upon not only the Rx band, but also upon the 3rd harmonic of the Rx LO should be considered.  Further investigation has shown that the IM3 products impinging upon the harmonic of the Rx LO are low enough that they can be neglected.  Therefore, we only focus on the IM2, IM3, and IM5.  
Proposal 1:  For self-band, GPS, WLAN, or other receiver desense, harmonics of the Tx fundamental, IM2, IM3, and IM5 products should be taken into consideration when they land within the receive bandwidth.

Proposal 2:  IM3 products coinciding with the 3rd harmonic of the Rx LO, previously identified as a possible concern, are now considered to be benign based on further study.

Mapping of harmonics and intermodulation products
Given the agreement [1] on frequency ranges of receive bands within the UE, we map the location of 2nd and 3rd harmonics of the uplink and 2nd, 3rd, and 5th order intermodulation products from the two uplink transmissions to identify if they land within the receive band frequency ranges.  We modify the UL harmonics and IMD table from [8] to include the IM5 terms as shown below in Table 2.1-1.

Table 2.1-1: Band x and Band y UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	
	
	
	

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

	2nd harmonics frequency limits (MHz) 
	
	

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

	3rd harmonics frequency limits (MHz)
	
	

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

	IMD frequency limits (MHz)
	
	

	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)
	
	

	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)
	
	

	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)
	
	

	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)
	
	

	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)
	
	

	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)
	
	


The results are shown below.
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UL frequency 1920 1980 824 849 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 2110 2170 869 894

2nd harmonic 3840 3960 1648 1698 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5760 5940 2472 2547 FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE TRUE FALSE FALSE TRUE

IM2 1071 1156 2744 2829 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 2991 3136 222 332 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 4664 4809 3568 3678 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 1316 1476 6831 7096 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 5216 5376 8504 8769 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM5 1293 1488 4062 4292 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 6312 6507 7408 7638 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
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UL frequency 1710 1785 832 862 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 1805 1880 791 821

2nd harmonic 3420 3570 1664 1724 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5130 5355 2496 2586 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM2 848 953 2542 2647 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 2558 2738 14 121 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 4252 4432 3374 3509 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 1543 1738 5978 6308 FALSE FALSE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 5038 5233 7672 8002 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM5 834 1074 3406 3691 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 5916 6156 6794 7079 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE
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UL frequency 1920 1980 830 845 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 2110 2170 875 890

2nd harmonic 3840 3960 1660 1690 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5760 5940 2490 2535 FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE FALSE TRUE

IM2 1075 1150 2750 2825 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 2995 3130 230 320 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 4670 4805 3580 3670 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 1340 1460 6835 7090 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 5240 5360 8510 8765 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM5 1305 1470 4070 4280 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 6330 6495 7420 7630 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
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UL frequency 1710 1785 880 915 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 1805 1880 925 960

2nd harmonic 3420 3570 1760 1830 TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5130 5355 2640 2745 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM2 795 905 2590 2700 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 2505 2690 25 120 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 4300 4485 3470 3615 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 1735 1950 5925 6260 TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE

IM5 5230 5445 7720 8055 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM5 675 930 3300 3595 FALSE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 6060 6315 6890 7185 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
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UL frequency 1710 1755 699 716 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 2110 2155 729 746

2nd harmonic 3420 3510 1398 1432 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5130 5265 2097 2148 TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM2 994 1056 2409 2471 FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE FALSE FALSE FALSE

IM3 2704 2811 278 357 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 4119 4226 3108 3187 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 1041 1154 6124 6321 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 4506 4619 7539 7736 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 1272 1413 3698 3867 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 5517 5658 6528 6697 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE TRUE TRUE
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UL frequency 1710 1755 704 716 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 2110 2155 734 746

2nd harmonic 3420 3510 1408 1432 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5130 5265 2112 2148 TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM2 994 1051 2414 2471 FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE FALSE FALSE FALSE

IM3 2704 2806 278 347 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 4124 4226 3118 3187 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 1061 1154 6124 6316 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 4526 4619 7544 7736 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 1272 1398 3698 3857 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 5532 5658 6538 6697 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE TRUE TRUE
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UL frequency 1920 1980 2500 2570 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 2110 2170 2620 2690

2nd harmonic 3840 3960 5000 5140 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5760 5940 7500 7710 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE TRUE

IM2 520 650 4420 4550 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 1270 1460 3020 3220 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 6340 6530 6920 7120 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 8020 8360 5110 5420 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM5 11920 12260 10180 10490 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 3540 3870 620 940 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 11340 11670 10760 11080 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
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UL frequency 1710 1785 2500 2570 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 1805 1880 2620 2690

2nd harmonic 3420 3570 5000 5140 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5130 5355 7500 7710 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM2 715 860 4210 4355 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 850 1070 3215 3430 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 5920 6140 6710 6925 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE

IM5 8215 8570 4270 4640 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 11710 12065 9340 9710 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 3930 4290 10 355 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 10920 11280 10130 10495 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
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UL frequency 1710 1755 2500 2570 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 2110 2155 2620 2690

2nd harmonic 3420 3510 5000 5140 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5130 5265 7500 7710 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM2 745 860 4210 4325 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 850 1010 3245 3430 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 5920 6080 6710 6895 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE

IM5 8245 8570 4270 4520 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 11710 12035 9340 9590 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 3990 4290 10 265 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 10920 11220 10130 10405 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
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UL frequency 824 849 699 716 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 869 894 729 746

2nd harmonic 1648 1698 1398 1432 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 2472 2547 2097 2148 FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE FALSE FALSE FALSE

IM2 108 150 1523 1565 FALSE FALSE TRUE TRUE FALSE TRUE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 932 999 549 608 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 2347 2414 2222 2281 FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE FALSE FALSE FALSE

IM5 1947 2040 2580 2697 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 3620 3713 3995 4112 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 399 500 1040 1149 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 3745 3846 3870 3979 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
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UL frequency 824 849 704 716 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 869 894 734 746

2nd harmonic 1648 1698 1408 1432 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 2472 2547 2112 2148 FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE FALSE FALSE FALSE

IM2 108 145 1528 1565 FALSE FALSE TRUE TRUE FALSE TRUE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 932 994 559 608 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 2352 2414 2232 2281 FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE FALSE FALSE FALSE

IM5 1967 2040 2580 2692 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 3640 3713 4000 4112 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 414 500 1040 1139 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 3760 3846 3880 3979 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
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UL frequency 1710 1785 824 849 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 1805 1880 869 894

2nd harmonic 3420 3570 1648 1698 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5130 5355 2472 2547 FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE TRUE TRUE FALSE TRUE

IM2 861 961 2534 2634 FALSE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 2571 2746 12 137 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 4244 4419 3358 3483 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 1511 1686 5991 6316 FALSE FALSE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 5006 5181 7664 7989 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM5 873 1098 3432 3707 FALSE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 5892 6117 6778 7053 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE
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UL frequency 2500 2570 832 862 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 2620 2690 791 821

2nd harmonic 5000 5140 1664 1724 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 7500 7710 2496 2586 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM2 1638 1738 3332 3432 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 4138 4308 776 906 FALSE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 5832 6002 4164 4294 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE

IM5 758 948 9138 9448 FALSE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 5828 6018 10832 11142 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE

IM5 2414 2644 5776 6046 TRUE FALSE FALSE FALSE FALSE FALSE TRUE TRUE TRUE FALSE FALSE TRUE

IM5 7496 7726 9164 9434 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
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UL frequency 1710 1785 814 849 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 1805 1880 859 894

2nd harmonic 3420 3570 1628 1698 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5130 5355 2442 2547 FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE TRUE TRUE FALSE TRUE

IM2 861 971 2524 2634 FALSE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 2571 2756 12 157 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 4234 4419 3338 3483 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 1471 1686 5991 6326 FALSE FALSE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 4966 5181 7654 7989 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM5 873 1128 3432 3727 FALSE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 5862 6117 6758 7053 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE
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UL frequency 1710 1785 830 845 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 1805 1880 875 890

2nd harmonic 3420 3570 1660 1690 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5130 5355 2490 2535 FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE TRUE FALSE TRUE

IM2 865 955 2540 2630 FALSE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 2575 2740 20 125 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 4250 4415 3370 3475 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 1535 1670 5995 6310 FALSE FALSE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 5030 5165 7670 7985 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM5 885 1080 3440 3695 FALSE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 5910 6105 6790 7045 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE
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UL frequency 1920 1980 1447.9 1462.9 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 2110 2170 1495.9 1510.9

2nd harmonic 3840 3960 2895.8 2925.8 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 5760 5940 4343.7 4388.7 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE TRUE

IM2 457.1 532.1 3367.9 3442.9 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 2377.1 2512.1 915.8 1005.8 FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE FALSE FALSE FALSE

IM3 5287.9 5422.9 4815.8 4905.8 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE

IM5 3811.6 3931.6 6217.1 6472.1 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 7711.6 7831.6 9127.9 9382.9 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 383.7 548.7 2834.2 3044.2 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 8183.7 8348.7 8655.8 8865.8 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
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UL frequency 830 845 1447.9 1462.9 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

DL frequency 875 890 1495.9 1510.9

2nd harmonic 1660 1690 2895.8 2925.8 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

3rd harmonic 2490 2535 4343.7 4388.7 FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE FALSE

IM2 602.9 632.9 2277.9 2307.9 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 197.1 242.1 2050.8 2095.8 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM3 3107.9 3152.9 3725.8 3770.8 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 4946.6 5021.6 1857.1 1932.1 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 6621.6 6696.6 4767.9 4842.9 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 2653.7 2728.7 360.8 435.8 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

IM5 6003.7 6078.7 5385.8 5460.8 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE TRUE


3. Conclusion
For the purpose of self-desense with 2UL transmissions, we have the following proposals

Proposal 1:  For self-band, GPS, WLAN, or other receiver desense, harmonics of the Tx fundamental, IM2, IM3, and IM5 products should be taken into consideration when they land within the receive bandwidth.

Proposal 2:  IM3 products coinciding with the 3rd harmonic of the Rx LO, previously identified as a possible concern, are now considered to be benign based on further study.

The mapping of Tx harmonics and IM2, IM3, and IM5 products for self-desense, GNSS, and ISM 2.4 and 5 GHz Rx bands has been provided in this contribution.
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