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1. Introduction

A number of LTE/NR DC combinations have been included in the NR WID [1]. Further the NR frequency ranges for the LTE/NR DC combinations will be updated in [2] according to the latest RAN4 conclusions. This contribution will analyze the co-existence issue for the following LTE/DC combinations for the case of 1 LTE CC and 1 NR CC in each band. Later a text proposal will also be provided once the skeleton of TR 37.863-01-01 is agreed.
	LTE
	New RAT

	39
	3.3-3.8 GHz

	39
	24.25.-26.5 GHz


2. Co-existence study for UE
For TDD, the co-existence study is only needed for unsynchronized operation. For synchronized operation between bands, there will be no interference problem since the UE transmitting and receiving always occure in separate time slot.

Table2-1 gives the co-existence study on LTE Band 39 and NR 3.3-3.8GHz combination with 1 CC within each band. The following interference issue can be observed,


Harmonic issue

· the 2nd harmonics of Band 39 may interfere with NR 3.3-3.8GHz DL.


IMD issue

· the 2nd and 4th order IMD products will fall in Band 39.
· the 4th and 5th order IMD products will fall in NR 3.3-3.8GHz.
One observation is that IMD will not be an issue for TDD combinations with 2 operating bands even through the IMD products will fall in the concerning bands. So only 2nd harmonic issue will be a problem for this combination.
Table 2‑1: co-existence analysis for Band 39 and NR 3.3-3.8GHz combination
	
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1880
	1920
	3300
	3800

	2nd order harmonics (MHz) 
	3760
	3840
	6600
	7600

	3rd order harmonics (MHz)
	5640
	5760
	9900
	11400

	2nd order IM products
	(f2_low - f1_high)
	(f2_high - f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits (MHz)
	1380
	1920
	5180
	5720

	3rd order IM 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)
	40
	540
	4680
	5720

	 3rd order IM 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)
	7060
	7640
	8480
	9520

	 4th order IM 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)
	1840
	2460
	7980
	9520

	 4th order IM 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)
	8940
	9560
	11780
	13320

	 4th order IM 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)
	2760
	3840
	10360
	11440

	 5th order IM 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)
	11280
	13320
	3720
	4380

	 5th order IM 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)
	15080
	17120
	10820
	11480

	 5th order IM 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)
	6060
	7640
	840
	1960

	 5th order IM 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)
	13660
	15240
	12240
	13360


Table 2-2 gives the co-existence study on LTE Band 39 and NR 24.25-27.5GHz  combination with 1 CC within each band. The following IMD issue can be observed,
· the 2nd order IM products will fall in NR 24.25-27.5GHz.
As mentioned above, IMD issue will not be a problem. So there is no co-existence issue for this combination.
Table 2‑2: co-existence analysis for Band 39 and NR 24.25-27.5GHz combination

	
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1880
	1920
	24250
	27500

	2nd order harmonics (MHz) 
	3760
	3840
	48500
	55000

	3rd order harmonics (MHz)
	5640
	5760
	72750
	82500

	2nd order IM products
	(f2_low - f1_high)
	(f2_high - f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IM frequency limits (MHz)
	22330
	25620
	26130
	29420

	3rd order IM 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)
	20410
	23740
	46580
	53120

	 3rd order IM 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)
	28010
	31340
	50380
	56920

	 4th order IM 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)
	18490
	21860
	70830
	80620

	 4th order IM 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)
	29890
	33260
	74630
	84420

	 4th order IM 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)
	44660
	51240
	52260
	58840

	 5th order IM 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)
	95080
	108120
	16570
	19980

	 5th order IM 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)
	98880
	111920
	31770
	35180

	 5th order IM 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)
	68910
	78740
	42740
	49360

	 5th order IM 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)
	76510
	86340
	54140
	60760


3. Conclusion
This contribution gave the co-existence study for some LTE/NR DC combinations concerning Band 39. It is proposed that RAN4 take the analysis into consideration in further work.
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