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1. Introduction
RAN#75 approved the WI of [1] where 14 new frequency ranges and 53 new LTE/NR band combinations are included, and the potential co-existence band combinations were analysed in [2] in RAN4 #82bis meeting. At the same time, some other new LTE/NR band combinations were added into band combinations [3] in RAN4 #82bis meeting. This contribution will analyse the co-existence of these new added LTE/NR band combinations and summary the potential coexistence issues.
2. Co-existence study for the UE
This contribution only focus on 2UL case as 1UL CC for LTE and 1UL CC for NR to analyze the UE co-existence issues for LTE 1CC+NR 1CC combinations and LTE CA +NR 1CC combinations. According to NR frequency range, the analysis is divided to following three categories as:

· LTE + sub-6GHz NR new frequency range;
· LTE + mm-Wave NR new frequency range;
· LTE + NR band re-farming from LTE.
2.1 LTE combination with sub-6GHz NR new frequency
According to the co-existence analysis of LTE one CC with NR frequency 1.427-1.518GHz combinations in Annex, the co-existence issues are list in table 2.1-1:

Table 2.1‑1: Impact of UL Harmonic and IMD Interference of LTE one CC + NR 1.427-1.518GHz
	LTE band
	NR frequency 
	Harmonic/IMD falls into DL of B1/B3/B20/B28/42
	Harmonic/IMD falls into 1.427-1.518GHz

	B1
	1.427-1.518GHz
	No
	No

	B3
	
	No
	No

	B20
	
	No
	No

	B28
	
	2nd, 4th and 5th order IMD
	2nd harmonic of B28

	B42
	
	No
	No


And the co-existence issues of LTE CA with NR frequency 1.427-1.518GHz combinations are list in table 2.1-2 and table 2.1-3:

Table 2.1‑2: Impact of UL Harmonic and IMD Interference of LTE CA_1A-3C-42C + NR 1.427-1.518GHz

	LTE CA
	NR frequency
	Harmonic/IMD falls into DL of
	Harmonic/IMD falls into 1.427-1.518GHz

	Combination
	UL
	
	B1
	B3
	B42
	

	CA_1A-3C-42C
	B1
	1.427-1.518GHz
	No
	No
	2nd order IMD
	No

	
	B3
	
	3rd and 5th order IMD
	No
	2nd harmonic of B3 UL
	No

	
	B42
	
	2nd and 5th order IMD
	No
	No
	No


Table 2.1‑3: Impact of UL Harmonic and IMD Interference of LTE CA_1A-3A-20A-28A + NR 1.427-1.518GHz
	LTE CA
	NR frequency
	Harmonic/IMD falls into DL of
	Harmonic/IMD falls into 1.427-1.518GHz

	Combination
	UL
	
	B1
	B3
	B20
	B28
	

	CA_1A-3A-20A-28A
	B1
	1.427-1.518GHz
	No
	No
	4th order IMD
	No
	No

	
	B3
	
	3rd and 5th order IMD
	No
	5th order IMD
	5th order IMD
	No

	
	B20
	
	3rd order IMD
	5th order IMD
	No
	No
	No

	
	B28
	
	3rd harmonic of B28 UL

2nd and 3rd order IMD
	
	2nd, 4th and 5th order IMD
	2nd, 4th and 5th order IMD
	2nd harmonic of B28


According to the co-existence analysis of LTE one CC with NR frequency 3.3-4.2 GHz combinations in Annex and [2], the co-existence issues are list in table 2.1-4:

Table 2.1‑4: Impact of UL Harmonic and IMD Interference of LTE one CC + NR 3.3-4.2GHz
	LTE band
	NR frequency
	Harmonic/IMD falls into LTE band DL
	Harmonic/IMD falls into 3.3-4.2GHz DL

	B1
	3.3-4.2 GHz
	2nd, 4th and 5th order IMD
	2nd order Harmonics of B1

	B3
	
	2nd, 4th and 5th order IMD 

2nd order harmonic mixing
	2nd order Harmonics of B3

	B5
	
	4th and 5th order IMD 

4th order harmonic mixing
	4th and 5th order Harmonics of B5

	B7
	
	4th order IMD
	No

	B8
	
	4th order IMD

4th order harmonic mixing
	4th order Harmonics of B8

	B11
	
	No
	No

	B18
	
	4th and 5th order IMD

4th order harmonic mixing
	4th and 5th order Harmonics of B18

	B19
	
	4th and 5th order IMD

4th order harmonic mixing
	4th and 5th order Harmonics of B19

	B20
	
	4th and 5th order IMD

5th order harmonic mixing
	4th and 5th order Harmonics of B20

	B21
	
	No
	No

	B26
	
	4th and 5th order IMD

4th order harmonic mixing
	4th and 5th order Harmonics of B26

	B28
	
	5th order IMD

5th order harmonic mixing
	5th order Harmonics of B28

	B39
	
	2nd order harmonic mixing
	2nd order Harmonics of B39

	B41
	
	No
	No

	B42
	
	No
	No


And the co-existence issues of LTE CA with NR frequency 3.4-3.8GHz /3.2-4.2GHz combinations are list in table 2.1-5 to table 2.1-10:

Table 2.1‑5: Impact of UL Harmonic and IMD Interference of LTE CA_1A-3A-7A-20A + NR 3.4-3.8GHz
	LTE CA
	NR frequency
	Harmonic/IMD falls into DL of
	Harmonic/IMD falls into 3.4-3.8GHz

	Combination
	UL
	
	B1
	B3
	B7
	B20
	

	CA_1A-3A-7A-20A
	B1
	3.4-3.8GHz
	4th order IMD
	2nd and 5th order IMD

2nd order harmonic mixing by NR
	No
	No
	No

	
	B3
	
	5th order IMD
	2nd, 4th and 5th order IMD 

2nd order harmonic mixing by NR
	No
	No
	2nd order Harmonics of B3

	
	B7
	
	4th order IMD
	4th order IMD

2nd order harmonic mixing by NR
	No
	5th order IMD
	No

	
	B20
	
	3rd order IMD
	3rd order IMD 

2nd order harmonic mixing by NR
	2nd order IMD
	4th order IMD
	4th order Harmonics of B20


Table 2.1‑6: Impact of UL Harmonic and IMD Interference of LTE CA_1A-3A + NR 3.3-4.2GHz
	LTE CA
	NR frequency
	Harmonic/IMD falls into DL of
	Harmonic/IMD falls into 3.3-4.2GHz

	Combination
	UL
	
	B1
	B3
	

	CA_1A-3A
	B1
	3.3-4.2GHz
	2nd, 4th and 5th order IMD
	2nd, 4th and 5th order IMD

2nd order harmonic mixing by NR
	2nd Harmonics of B1

	
	B3
	
	2nd and 5th order IMD
	2nd, 4th and 5th order IMD 

2nd order harmonic mixing by NR
	2nd Harmonics of B3


Table 2.1‑7: Impact of UL Harmonic and IMD Interference of LTE CA_1A-3A-5A + NR 3.3-4.2GHz
	LTE CA
	NR frequency
	Harmonic/IMD falls into DL of
	Harmonic/IMD falls into 3.3-4.2GHz

	Combination
	UL
	
	B1
	B3
	B5
	

	CA_1A-3A-5A
	B1
	3.3-4.2GHz
	2nd, 4th and 5th order IMD
	2nd, 4th and 5th order IMD

2nd order harmonic mixing by NR
	5th order IMD

4th order harmonic mixing by NR
	2nd Harmonics of B1

	
	B3
	
	2nd and 5th order IMD
	2nd, 4th and 5th order IMD 

2nd order harmonic mixing
	4th order harmonic mixing by NR
	2nd Harmonics of B3

	
	B5
	
	3rd order IMD
	3rd order IMD

2nd order harmonic mixing by NR
	4th and 5th order IMD 

4th order harmonic mixing by NR
	4th and 5th Harmonics of B5


Table 2.1‑8: Impact of UL Harmonic and IMD Interference of LTE CA_3A-7C-28A + NR 3.3-4.2GHz
	LTE CA
	NR frequency
	Harmonic/IMD falls into DL of
	Harmonic/IMD falls into 3.3-4.2GHz

	Combination
	UL
	
	B3
	B7
	B28
	

	CA_3A-7C-28A
	B3
	3.3-4.2GHz
	2nd, 4th and 5th order IMD 

2nd order harmonic mixing
	5th order IMD 
	3rd order IMD

5th order harmonic mixing by NR
	2nd order Harmonics of B3

	
	B7
	
	3rd and 4th order IMD
	4th order IMD
	2nd and 3rd order IMD

5th order harmonic mixing By NR
	No

	
	B28
	
	3rd and 4th order IMD
	2nd and 3rd order IMD
	5th order IMD

5th order harmonic mixing By NR
	5th order Harmonics of B28


Table 2.1‑9: Impact of UL Harmonic and IMD Interference of LTE CA_1A-3A-20A-28A + NR 3.3-4.2GHz
	LTE CA
	NR frequency
	Harmonic/IMD falls into DL of1
	Harmonic/IMD falls into 3.3-4.2GHz

	Combination
	UL
	
	B1
	B3
	B20
	B28
	

	CA_1A-3A-20A-28A
	B1
	3.3-4.2GHz
	2nd, 4th and 5th order IMD
	2nd, 4th and 5th order IMD

2nd order harmonic mixing by NR
	5th order IMD
	5th order IMD

5th order harmonic mixing by NR
	2nd order Harmonics of B1

	
	B3
	
	2nd and 5th order IMD
	2nd, 4th and 5th order IMD 

2nd order harmonic mixing by NR
	No
	3rd order IMD

5th order harmonic mixing by NR
	2nd order Harmonics of B3

	
	B20
	
	3rd order IMD
	3rd order IMD

2nd order harmonic mixing by NR
	4th and 5th order IMD

5th order harmonic mixing
	4th and 5th order IMD

5th order harmonic mixing By NR
	4th and 5th order Harmonics of B20

	
	B28
	
	3rd harmonic of B28

3rd order IMD
	3rd and 4th order IMD

2nd order harmonic mixing by NR
	5th order IMD
	5th order IMD

5th order harmonic mixing By NR
	5th order Harmonics of B28


Table 2.1‑10: Impact of UL Harmonic and IMD Interference of LTE CA_1A-3C-42C + NR 3.3-4.2GHz
	LTE CA
	NR frequency
	Harmonic/IMD falls into DL of
	Harmonic/IMD falls into 3.3-4.2GHz

	Combination
	UL
	
	B1
	B3
	B42
	

	CA_1A-3C-42C
	B1
	3.3-4.2GHz
	2nd, 4th and 5th order IMD
	2nd, 4th and 5th order IMD

2nd order harmonic mixing by NR
	4th and 5th order IMD
	2nd order Harmonics of B1

	
	B3
	
	2nd and 5th order IMD
	2nd, 4th and 5th order IMD 

2nd order harmonic mixing
	2nd harmonic of B3 UL

4th and 5th order IMD
	2nd order Harmonics of B3

	
	B42
	
	5th order IMD
	5th order IMD

2nd order harmonic mixing by NR
	No
	No


According to the co-existence analysis of LTE one CC with NR frequency 4.4-4.99GHz combinations in Annex and [2], the co-existence issues are list in table 2.1-11:
Table 2.1‑11: Impact of UL Harmonic and IMD Interference of LTE one CC + NR 4.4-4.99GHz
	LTE band
	NR frequency
	Harmonic/IMD falls into LTE Band
	Harmonic/IMD falls into4.4-4.99GHz

	B1
	4.4-4.99GHz
	No
	No

	B3
	
	5th order IMD
	No

	B5
	
	5th order Harmonics mixing
	6th order Harmonics of B5

	B8
	
	5th order IMD

5th order Harmonics mixing
	5th order Harmonics of B8

	B11
	
	No
	No

	B18
	
	No
	No

	B19
	
	5th order Harmonics mixing
	6th order Harmonics of B19

	B21
	
	3rd order IMD

3rd order Harmonics mixing
	No

	B26
	
	5th order Harmonics mixing
	6th order Harmonics of B26

	B28
	
	6th order Harmonics mixing
	6th order Harmonics of B28

	B39
	
	No
	No

	B41
	
	No
	No


2.2 LTE combination with mm-Wave NR new frequency
According to the co-existence analysis of LTE one CC with NR frequency 24.25-29.5GHz combinations in Annex and [2], the co-existence issues are list in table 2.2-1:

Table 2.2‑1: Impact of UL Harmonic and IMD Interference of LTE one CC + NR 24.25-29.5GHz
	LTE band
	NR frequency
	Harmonic/IMD falls into LTE Band
	Harmonic/IMD falls into 24.25-29.5GHz

	B1
	24.25-29.5GHz
	No
	No

	B3
	
	No
	No

	B5
	
	No
	No

	B7
	
	No
	No

	B8
	
	No
	No

	B11
	
	No
	No

	B18
	
	No
	No

	B19
	
	No
	No

	B20
	
	No
	No

	B21
	
	No
	No

	B26
	
	No
	No

	B28
	
	No
	No

	B39
	
	No
	No

	B41
	
	No
	No

	B66
	
	No
	No


And the co-existence issues of LTE CA with NR frequency 24.25-29.5GHz combination is list in table 2.2-2:

Table 2.2‑2: Impact of UL Harmonic and IMD Interference of LTE CA_1A-3A-20A-28A + NR 24.25-29.5GHz
	LTE CA
	NR frequency
	Harmonic/IMD falls into DL of
	Harmonic/IMD falls into 24.25-29.5GHz

	Combination
	UL
	
	B1
	B3
	B20
	B28
	

	CA_1A-3A-20A-28A
	B1
	24.25-29.5GHz
	No
	No
	No
	No
	No

	
	B3
	
	No
	No
	No
	No
	No

	
	B20
	
	No
	No
	No
	No
	No

	
	B28
	
	3rd Harmonic of B28
	No
	No
	No
	No


According to the co-existence analysis of LTE one CC with NR frequency 31.8-33.4GHz combination in [2], the co-existence issues are list in table 2.2-3:
Table 2.2-3: Impact of UL Harmonic and IMD Interference of LTE one CC + NR 31.8-33.4GHz
	LTE band
	NR frequency
	Harmonic/IMD falls into LTE Band
	Harmonic/IMD falls into 31.8-33.4GHz

	B3
	31.8-33.4GHz
	No
	No

	B7
	
	No
	No

	B20
	
	No
	No

	B28
	
	No
	No


According to the co-existence analysis of LTE one CC with NR frequency 37-40GHz combinations in [2], the co-existence issues are list in table 2.2-4:

Table 2.2‑4: Impact of UL Harmonic and IMD Interference of LTE one CC + NR 37-40GHz
	LTE band
	NR frequency
	Harmonic/IMD falls into LTE Band
	Harmonic/IMD falls into 37-40GHz

	B66
	37-40GHz
	No
	No


2.3 LTE combination with NR re-farming band from LTE
According to the co-existence analysis in [2] for LTE one CC with NR re-farming Band from LTE combinations, the co-existence issues are list in table 2.3-1, 2.3-2 and 2.3-3:
Table 2.3‑1: Impact of UL Harmonic and IMD Interference of LTE one CC +NR B7
	LTE band
	NR frequency
	Harmonic/IMD falls into LTE Band
	Harmonic/IMD falls into NR Band 7

	B3
	B7
	No
	4th order IMD

	B8
	
	5th order IMD
	3rd order Harmonics of B8

	B20
	
	3rd and 5th order IMD
	5th order IMD


Table 2.3‑2: Impact of UL Harmonic and IMD Interference of LTE one CC +NR B28
	LTE band
	NR frequency
	Harmonic/IMD falls into LTE band
	Harmonic/IMD falls into NR Band28

	B3
	B28
	No
	No

	B7
	
	No
	No

	B20
	
	No
	No


Table 2.3‑3: Impact of UL Harmonic and IMD Interference of LTE one CC +NR B41
	LTE band
	NR frequency
	Harmonic/IMD falls into LTE Band
	Harmonic/IMD falls into NR band 41

	B1
	B41
	No
	No

	B2
	
	No
	No

	B3
	
	4th order IMD
	No

	B5
	
	3rd and 5th order IMD

3rd order Harmonic mixing
	3rd order Harmonics of B5

	B25
	
	No
	No

	B26
	
	3rd and 5th order IMD

3rd order Harmonic mixing
	3rd order Harmonics of B26

	B41
	
	No
	No


Except the issues were summarized in above tables, It should be noted that the UL of CA_1A-41A and CA_25A-41A in LTE are limited in FDD band.
3. Conclusion
This contribution summarized the co-existence issues for LTE 1CC+NR 1CC combinations and LTE CA +NR 1CC combinations which had been submitted in RAN4. And new added LTE/NR band combinations co-existence analysis is captured in Annex.
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Annex: 

Co-existence analysis on new added LTE-NR band combinations
A.1 LTE –NR 1.427-1.518GHz

	Table A.1-1: Impact of UL Harmonic and IMD Interference of LTE B1+NR 1.427-1.518GHz
　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1920
	1980
	1472
	1518

	2nd order harmonic(MHz)
	3840
	3960
	2944
	3036

	3rd order harmonic(MHz)
	5760
	5940
	4416
	4554

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	402
	508
	3392
	3498

	3rd order IMD products
	|f2_high – 2*f1_low|
	|f2_low – 2*f1_high|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	2322
	2488
	964
	1116

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	5312
	5478
	4864
	5016

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	4242
	4468
	2436
	2634

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	7232
	7458
	6336
	6534

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	804
	1016
	6784
	6996

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	3908
	4152
	6162
	6448

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	7808
	8052
	9152
	9438

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	456
	714
	2724
	2996

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	8256
	8514
	8704
	8976


Table A.1-1 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd and 3rd harmonics for Band 1 and Band 1.427-1.518 GHz UL carriers. It can be seen that there is no any harmonics and IMD interference falling to the DL of B1 and Band 1.427-1.518 GHz.

Table A.1-2: Impact of UL Harmonic and IMD Interference of LTE B3+NR 1.427-1.518GHz
	　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1710
	1785
	1472
	1518

	2nd order harmonic(MHz)
	3420
	3570
	2944
	3036

	3rd order harmonic(MHz)
	5130
	5355
	4416
	4554

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	192
	313
	3182
	3303

	3rd order IMD products
	|f2_high – 2*f1_low|
	|f2_low – 2*f1_high|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	1902
	2098
	1159
	1326

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	4892
	5088
	4654
	4821

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	3612
	3883
	2631
	2844

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	6602
	6873
	6126
	6339

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	384
	626
	6364
	6606

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	4103
	4362
	5322
	5668

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	7598
	7857
	8312
	8658

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	846
	1134
	2094
	2411

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	7836
	8124
	8074
	8391


Table A.1-2 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd and 3rd harmonics for Band 3 and Band 1.427-1.518 GHz UL carriers. It can be seen that there is no any harmonics and IMD interference falling to the DL of B3 and Band 1.427-1.518 GHz.

	Table A.1‑3: Impact of UL Harmonic and IMD Interference of LTE B20+NR 1.427-1.518GHz
　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	832
	862
	1472
	1518

	2nd order harmonic(MHz)
	1664
	1724
	2944
	3036

	3rd order harmonic(MHz)
	2496
	2586
	4416
	4554

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	610
	686
	2304
	2380

	3rd order IMD products
	|f2_high – 2*f1_low|
	|f2_low – 2*f1_high|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	146
	252
	2082
	2204

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	3136
	3242
	3776
	3898

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	978
	1114
	3554
	3722

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	3968
	4104
	5248
	5416

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	1220
	1372
	4608
	4760

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	5026
	5240
	1810
	1976

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	6720
	6934
	4800
	4966

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	2692
	2890
	358
	540

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	6080
	6278
	5440
	5622


Table A.1-3 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd and 3rd harmonics for Band 20 and Band 1.427-1.518 GHz UL carriers. It can be seen that there is no any harmonics and IMD interference falling to the DL of B20 and Band 1.427-1.518 GHz.

Table A.1-4: Impact of UL Harmonic and IMD Interference of LTE B28+NR 1.427-1.518GHz
	　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	703
	748
	1472
	1518

	2nd order harmonic(MHz)
	1406
	1496
	2944
	3036

	3rd order harmonic(MHz)
	2109
	2244
	4416
	4554

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	724
	815
	2175
	2266

	3rd order IMD products
	|f2_low – 2*f1_high|
	|f2_high – 2*f1_low|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	24
	112
	2196
	2333

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	2878
	3014
	3647
	3784

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	591
	772
	3668
	3851

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	3581
	3762
	5119
	5302

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	1448
	1630
	4350
	4532

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	5140
	5369
	1294
	1520

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	6591
	6820
	4284
	4510

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	2920
	3148
	700
	927

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	5822
	6050
	5053
	5280


Table A.1-4 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd and 3rd harmonics for Band 28 and Band 1.427-1.518 GHz UL carriers. It can be seen that

· the 2nd, 4th and 5th order IM products may interfere with Band 28 DL;
· the 2nd order harmonics of band 28 UL may interfere with Band 1.427-1.518 GHz DL;
· The 4th and 5th order IM products may interfere with Band 1.427-1.518 GHz DL.
Since NR Band 1.427-1.518GHz is a TDD Band, the IM products of LTE/NR UL will not impact TDD band DL
Table A.1-5: Impact of UL Harmonic and IMD Interference of LTE B42+NR 1.427GHz -1.518GHz
	　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	3400
	3600
	1472
	1518

	2nd order harmonic(MHz)
	6800
	7200
	2944
	3036

	3rd order harmonic(MHz)
	10200
	10800
	4416
	4554

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	1882
	2128
	4872
	5118

	3rd order IMD products
	|f2_high – 2*f1_low|
	|f2_low – 2*f1_high|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	5282
	5728
	364
	656

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	8272
	8718
	6344
	6636

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	8682
	9328
	816
	1154

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	11672
	12318
	7816
	8154

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	3764
	4256
	9744
	10236

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	2288
	2672
	12082
	12928

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	9288
	9672
	15072
	15918

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	2246
	2784
	7164
	7856

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	11216
	11754
	13144
	13836


Table A.1-5 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd and 3rd harmonics for Band 42 and Band 1.427-1.518 GHz UL carriers. It can be seen that there is no any harmonics and IMD interference falling to the DL of B42 and Band 1.427-1.518 GHz.
A.2 LTE –NR 3.3-4.2GHz
Table A.2-1: Impact of UL Harmonic and IMD Interference of LTE B11+ NR 3.3-4.2GHz
	　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1427.9
	1447.9
	3300
	4200

	2nd order harmonic(MHz)
	2855.8
	2895.8
	6600
	8400

	3rd order harmonic(MHz)
	4283.7
	4343.7
	9900
	12600

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	1852.1
	2772.1
	4727.9
	5647.9

	3rd order IMD products
	|f2_low – 2*f1_high|
	|f2_high – 2*f1_low|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	404.2
	1344.2
	5152.1
	6972.1

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	6155.8
	7095.8
	8027.9
	9847.9

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	83.7
	1043.7
	8452.1
	11172.1

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	7583.7
	8543.7
	11327.9
	14047.9

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	3704.2
	5544.2
	9455.8
	11295.8

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	11752.1
	15372.1
	1511.6
	2491.6

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	14627.9
	18247.9
	9011.6
	9991.6

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	7004.2
	9744.2
	2256.3
	4116.3

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	12755.8
	15495.8
	10883.7
	12743.7


Table A.2-1 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd and 3rd harmonics for Band 11 and Band 3.3-4.2GHz UL carriers. It can be seen that

· The 4th and 5th order IM products may interfere Band 3.3-4.2GHz DL.
Since NR Band 3.3-4.2 GHz is a TDD Band, the IM products of LTE/NR UL will not impact NR 3.3-4.2GHz DL.
	Table A.2-2: Impact of UL Harmonic and IMD Interference of LTE B18+ NR 3.3-4.2GHz
　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	815
	830
	3300
	4200

	2nd order harmonic(MHz)
	1630
	1660
	6600
	8400

	3rd order harmonic(MHz)
	2445
	2490
	9900
	12600

	4th order harmonic(MHz)
	3260
	3320
	13200
	16800

	5th order harmonic(MHz)
	4075
	4150
	16500
	21000

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	2470
	3385
	4115
	5030

	3rd order IMD products
	|f2_low – 2*f1_high|
	|f2_high – 2*f1_low|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	1640
	2570
	5770
	7585

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	4930
	5860
	7415
	9230

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	810
	1755
	9070
	11785

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	5745
	6690
	10715
	13430

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	4940
	6770
	8230
	10060

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	12370
	15985
	20
	940

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	14015
	17630
	6560
	7520

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	8240
	10970
	4110
	5955

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	11530
	14260
	9045
	10890


Table A.2-2 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd, 3rd, 4th and 5th harmonics for Band 18 and Band 3.3-4.2GHz UL carriers. It can be seen that

· The 4th and 5th order IM products may interfere with Band 18 DL;
· The 4th order harmonic  mixing of B3.3-4.2GHz UL may interfere with Band 18 DL;
· The 4th and 5th order harmonic of B18 UL may interfere with Band 3.3-4.2GHz DL;
· The 2rd and 5th order IM products may interfere Band 3.3-4.2GHz DL.
Since NR Band 3.3-4.2 GHz is a TDD Band, the IM products of LTE/NR UL will not impact Band 3.3-4.2GHz DL.
Table A.2-3: Impact of UL Harmonic and IMD Interference of LTE B21+ NR 3.3-4.2GHz
	　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1447.9
	1462.9
	3300
	4200

	2nd order harmonic(MHz)
	2895.8
	2925.8
	6600
	8400

	3rd order harmonic(MHz)
	4343.7
	4388.7
	9900
	12600

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	1837.1
	2752.1
	4747.9
	5662.9

	3rd order IMD products
	|f2_low – 2*f1_high|
	|f2_high – 2*f1_low|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	374.2
	1304.2
	5137.1
	6952.1

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	6195.8
	7125.8
	8047.9
	9862.9

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	143.7
	1088.7
	8437.1
	11152.1

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	7643.7
	8588.7
	11347.9
	14062.9

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	3674.2
	5504.2
	9495.8
	11325.8

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	11737.1
	15352.1
	1591.6
	2551.6

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	14647.9
	18262.9
	9091.6
	10051.6

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	6974.2
	9704.2
	2211.3
	4056.3

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	12795.8
	15525.8
	10943.7
	12788.7


Table A.2-3 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd and 3rd harmonics for Band 21 and Band 3.3-4.2GHz UL carriers. It can be seen that

· The 4th and 5th order IM products may interfere Band 3.3-4.2GHz DL.
Since NR Band 3.3-4.2 GHz is a TDD Band, the IM products of LTE/NR UL will not impact NR 3.3-4.2GHz DL.
Table A.2-4: Impact of UL Harmonic and IMD Interference of LTE B42 + NR 3.3-4.2GHz
	　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	3400
	3600
	3300
	4200

	2nd order harmonic(MHz)
	6800
	7200
	6600
	8400

	3rd order harmonic(MHz)
	10200
	10800
	9900
	12600

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	300
	800
	6700
	7800

	3rd order IMD products
	|f2_high – 2*f1_low|
	|f2_low – 2*f1_high|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	2600
	3900
	3000
	5000

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	10100
	11400
	10000
	12000

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	6000
	7500
	6300
	9200

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	13500
	15000
	13300
	16200

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	600
	1600
	13400
	15600

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	9600
	13400
	9400
	11100

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	16600
	20400
	16900
	18600

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	2700
	5800
	1800
	4200

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	16700
	19800
	16800
	19200


Table A.2-4 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd and 3rd harmonics for Band 42 and Band 3.3-4.2GHz UL carriers. It can be seen that

· The 3rd and 5th order IM products may interfere with Band 42 DL;
· The 3rd and 5th order IM products may interfere Band 3.3-4.2GHz DL.
Since LTE B42 NR and Band 3.3-4.2 GHz are all TDD Bands, the IM products of LTE/NR UL will not impact DL of Band 42 and Band 3.3-4.2GHz. 

A.3 LTE –NR 4.4-4.99GHz
Table A.3-1: Impact of UL Harmonic and IMD Interference of LTE B11+ NR 4.4-4.99GHz
	　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1427.9
	1447.9
	4400
	4990

	2nd order harmonic(MHz)
	2855.8
	2895.8
	8800
	9980

	3rd order harmonic(MHz)
	4283.7
	4343.7
	13200
	14970

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	2952.1
	3562.1
	5827.9
	6437.9

	3rd order IMD products
	|f2_low – 2*f1_high|
	|f2_high – 2*f1_low|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	1504.2
	2134.2
	7352.1
	8552.1

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	7255.8
	7885.8
	10227.9
	11427.9

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	56.3
	706.3
	11752.1
	13542.1

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	8683.7
	9333.7
	14627.9
	16417.9

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	5904.2
	7124.2
	11655.8
	12875.8

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	16152.1
	18532.1
	721.6
	1391.6

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	19027.9
	21407.9
	10111.6
	10781.6

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	10304.2
	12114.2
	4456.3
	5696.3

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	16055.8
	17865.8
	13083.7
	14323.7


Table A.3-1 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd, 3rd, 4th and 5th harmonics for Band 11 and Band 4.4-4.99GHz UL carriers. It can be seen that

· The 5th order IM products may interfere with Band 4.4-4.99GHz DL.
Since NR Band 4.4-4.99GHz is a TDD Band, the IM products of LTE/NR UL will not impact Band 4.4-4.99GHz DL.
	Table A.3-2: Impact of UL Harmonic and IMD Interference of LTE B18+ NR 4.4-4.99GHz
　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	815
	830
	4400
	4990

	2nd order harmonic(MHz)
	1630
	1660
	8800
	9980

	3rd order harmonic(MHz)
	2445
	2490
	13200
	14970

	4th order harmonic(MHz)
	3260
	3320
	17600
	19960

	5th order harmonic(MHz)
	4075
	4150
	22000
	24950


	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	3570
	4175
	5215
	5820

	3rd order IMD products
	|f2_low – 2*f1_high|
	|f2_high – 2*f1_low|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	2740
	3360
	7970
	9165

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	6030
	6650
	9615
	10810

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	1910
	2545
	12370
	14155

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	6845
	7480
	14015
	15800

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	7140
	8350
	10430
	11640

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	16770
	19145
	1080
	1730

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	18415
	20790
	7660
	8310

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	11540
	13340
	6310
	7535

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	14830
	16630
	11245
	12470


Table A.3-2 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd, 3rd 4th and 5th harmonics for Band 18 and Band 4.4-4.99GHz UL carriers. It can be seen that there is no any harmonics and IMD interference falling to the DL of B18 and Band 4.4-4.99GHz.
A.4 LTE –NR 24.25-29.5GHz
	Table A.4-1: Impact of UL Harmonic and IMD Interference of LTE B11+ NR 24.25-29.5GHz
　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1427.9
	1447.9
	24250
	29500

	2nd order harmonic(MHz)
	2855.8
	2895.8
	48500
	59000

	3rd order harmonic(MHz)
	4283.7
	4343.7
	72750
	88500

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	22802.1
	28072.1
	25677.9
	30947.9

	3rd order IMD products
	|f2_low – 2*f1_high|
	|f2_high – 2*f1_low|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	21354.2
	26644.2
	47052.1
	57572.1

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	27105.8
	32395.8
	49927.9
	60447.9

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	19906.3
	25216.3
	71302.1
	87072.1

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	28533.7
	33843.7
	74177.9
	89947.9

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	45604.2
	56144.2
	51355.8
	61895.8

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	95552.1
	116572.1
	18458.4
	23788.4

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	98427.9
	119447.9
	29961.6
	35291.6

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	69854.2
	85644.2
	44156.3
	54716.3

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	75605.8
	91395.8
	52783.7
	63343.7


Table A.4-1 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd and 3rd harmonics for Band 11 and Band 24.25-29.5GHz UL carriers. It can be seen that

· The 2nd, 3rd and 4th order IM products may interfere with Band 24.25-29.5GHz DL.
Since NR Band 24.25-29.5GHz is a TDD Band, the IM products of LTE/NR UL will not impact Band 24.25-29.5GHz DL.
	Table A.4-2: Impact of UL Harmonic and IMD Interference of LTE B18+ NR 24.25-29.5GHz
　
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	815
	830
	24250
	29500

	2nd order harmonic(MHz)
	1630
	1660
	48500
	59000

	3rd order harmonic(MHz)
	2445
	2490
	72750
	88500

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits(MHz)
	23420
	28685
	25065
	30330

	3rd order IMD products
	|f2_low – 2*f1_high|
	|f2_high – 2*f1_low|
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IM frequency limits(MHz)
	22590
	27870
	47670
	58185

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IM frequency limits(MHz)
	25880
	31160
	49315
	59830

	4rd order IMD products
	(3*f1_low – f2_high )
	(3*f1_high – f2_low)
	(3*f2_low – f1_high )
	(3*f2_high –f1_low)

	IM frequency limits(MHz)
	21760
	27055
	71920
	87685

	4rd order IMD products
	(3*f1_low +f2_low)
	(3*f1_high + f2_high)
	(3*f2_low+f1_low)
	(3*f2_high +f1_high)

	IM frequency limits(MHz)
	26695
	31990
	73565
	89330

	4rd order IMD products
	(2*f1_low –2*f2_high )
	(2*f1_high –2*f2_low)
	(2*f1_low +2*f2_low)
	(2*f1_high +2*f2_high)

	IM frequency limits(MHz)
	46840
	57370
	50130
	60660

	5rd order IMD products
	(f1_low –4*f2_high )
	(f1_high –4*f2_low)
	(f2_low –4*f1_high )
	(f2_high –4*f1_low)

	IM frequency limits(MHz)
	96170
	117185
	20930
	26240

	5rd order IMD products
	(f1_low +4*f2_low)
	(f1_high +4*f2_high)
	(f2_low+4*f1_low)
	(f2_high +4*f1_high)

	IM frequency limits(MHz)
	97815
	118830
	27510
	32820

	5rd order IMD products
	(2*f1_low –3*f2_high )
	(2*f1_high –3*f2_low)
	(2*f2_low -3*f1_high)
	(2*f2_high -3*f1_low)

	IM frequency limits(MHz)
	71090
	86870
	46010
	56555

	5rd order IMD products
	(2*f1_low +3*f2_low)
	(2*f1_high +3*f2_high)
	(2*f2_low+3*f1_low)
	(2*f2_high +3*f1_high)

	IM frequency limits(MHz)
	74380
	90160
	50945
	61490


Table A.4-2 shows the frequency ranges for 2nd, 3rd, 4th and 5th IM products and 2nd and 3rd harmonics for Band 18 and Band 24.25-29.5GHz UL carriers. It can be seen that

· The 2nd, 3rd, 4th and 5th order IM products may interfere with NR 24.25-29.5GHz DL.

Since NR Band 24.25-29.5GHz is a TDD Band, the IM products of LTE/NR UL will not impact NR 24.25-29.5GHz DL.
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