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1. Introduction

This document proposes a TP for LTE 1CC + NR 1CC for B20 LTE + 900 MHz (B8) in NR. 
2. Analysis and text proposal
2.1. Structure and analysis for LTE-NR DC of LTE_1DL/1UL:B20 + NR_1DL/1UL:B8
Vodafone provides the details and the co-existence analysis for this LTE-NR combination below. 

2.1.1. Operating bands for CA

Table 2.1.1‑1: Bands covered in E-UTRA_NR combination
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	20 (LTE)
	832 MHz 
	–
	862 MHz
	791 MHz 
	–
	821 MHz
	FDD

	8 (NR)
	880 MHz 
	–
	915 MHz
	925 MHz 
	–
	960 MHz
	


2.1.2. Channel bandwidths per operating band for CA

Table 2.1.2‑1: CA configurations under study
	CA operating / channel bandwidth

	E-UTRA CA Configuration
	Uplink band
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	LTE_1DL/1UL:B20 + NR_1DL/1UL:B8
	8, 20
	8 (LTE)
	
	
	Yes
	Yes
	Yes
	
	25
	0

	
	
	20 (NR)
	
	
	Yes
	Yes
	
	
	
	


2.1.3. Co-existence studies

2.1.3.1. For the UE

Table below shows the frequency ranges for 2nd, 3rd 4th and 5th order IM products and 2nd and 3rd harmonics for LTE Band 20 and NR Band 8 UL carriers. It can be seen that:
· the 3rd order IM products may interfere with Band 8 (NR) and 20 (LTE)
· The 5th order IM products may interfere with Band 8 (NR) and 20 (LTE)
in the DL.
Table 2.1.3‑1: Impact of UL Interference
	UE UL Carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	832
	862
	880
	915

	2nd order harmonics (MHz) 
	1664
	1724
	1760
	1830

	3rd order harmonics (MHz)
	2496
	2586
	2640
	2745

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

	IM frequency limits (MHz)
	18
	83
	1712
	1777

	3rd order IM 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)
	749
	844
	898
	998

	 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)
	2544
	2639
	2592
	2692

	 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)
	1581
	1706
	1778
	1913

	 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)
	3376
	3501
	3472
	3607

	 4th order IM products
	|2*f1_high – 2*f2_low|
	|2*f1_low – 2*f2_high|
	|2*f1_low + 2*f2_low|
	|2*f1_high + 2*f2_high|

	IM frequency limits (MHz)
	36
	166
	3424
	3554

	 5th order IM products
	|f1_high – 4*f2_low| 
	|f1_low – 4*f2_high|
	|f2_high – 4*f1_low|
	|f2_low – 4*f1_high|

	IM frequency limits (MHz)
	2658
	2828
	2413
	2568

	 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)
	4352
	4522
	4208
	4363

	 5th order IM products
	|2*f1_high – 3*f2_low|
	|2*f1_low – 3*f2_high|
	|2*f2_high – 3*f1_low|
	|2*f2_low – 3*f1_high|

	IM frequency limits (MHz)
	916
	1081
	666
	826

	 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)
	4304
	4469
	4256
	4416


2.1.3.2. For the BS

Table below shows the frequency ranges for 2nd and 3rd order IM products and harmonics for LTE Band 20 and NR Band 8 DL carriers. It can be seen that:
· the 2rd or 3rd order IM products may fall into BS receive band of Band 2, 24, 25, 33, 35, 37, 39, and 40
· the 3rd order IM products may fall into BS receive bands of Band 5, 6, 7, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 38, 41, 44 and 68

in the UL.

Table 2.1.3‑2: Impact of DL Interference
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	791
	821
	925
	960

	2nd order harmonics (MHz)
	1582
	1642
	1850
	1920

	3rd order harmonics (MHz)
	2373
	2463
	2775
	2880

	2nd order IM products
	f2_low – f1_high
	f2_high – f1_low
	f1_low + f2_low
	f1_high + f2_high

	IM frequency limits (MHz)
	104
	169
	1716
	1781

	3rd order IM 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)
	622
	717
	1029
	1129

	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)
	2507
	2602
	2641
	2741

	3rd order IM products
	|f1_low – f2_high + f2_low|
	|f1_high + f2_high – f2_low|
	|f2_low – f1_high + f1_low|
	|f2_high + f1_high – f1_low|

	IM frequency limits (MHz)
	756
	856
	895
	990

	3rd order IM products (with max channel BW)
	f1_low – f2_BWmax
	f1_high + f2_BWmax
	f2_low – f1_BWmax
	f2_high + f1_BWmax

	IMD frequency limits (MHz)
	776
	836
	915
	970
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