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1. Introduction

In RAN#65, WI proposal [1] to support the LTE Advanced Carrier Aggregation of Band 3 and Band 38 was agreed. This contribution is a text proposal to TR 36.851 on BS harmonics and IMD analysis for this CA combination. Furthermore, (TIB,c and (RIB values are also added, according to agreement in RAN4#72bis.
2. Text Proposal
----- Unchanged sections omitted -----

7.2.7
LTE-Advanced Carrier Aggregation of Band 3 and Band 38 (1 UL)

Table 7.2.7-1: Inter-band CA
	E-UTRA CA Band
	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
	

	CA_3-38
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	38
	2570 MHz
	–
	2620 MHz
	2570 MHz
	–
	2620 MHz
	


7.2.7.1

List of specific combination issues

7.2.7.1.1
Channel bandwidths per operating band for CA

Table 7.2.7.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_3A-38A
	3
	
	
	Yes
	Yes
	Yes
	Yes

	
	38
	
	
	Yes
	Yes
	Yes
	Yes


7.2.7.1.2
Co-existence studies for 1UL/2DL
Table 7.2.7.1.2-1 presents the harmonic analysis for UE with single uplink. There are no harmonic frequency products interfering own downlink bands but Band 3 second harmonic will fall into band 42 frequency range.
Table 7.2.7.1.2-1: 1UL B3 + B38 harmonic products 

	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1710
	1785
	2570
	2620

	2nd order harmonics frequency range (MHz)
	3420 to 3570
	5140 to 5240

	3rd order harmonics frequency range (MHz)
	5130 to 5355
	7710 to 7860


Table 7.2.7.1.2-2 shows the second and third order DL harmonics and intermodulation products when two simultaneous DLs are active in Band 3 and Band 38. 
Table 7.2.7.1.2-2: Band 3 and Band 38 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1805
	1880
	2570
	2620

	2nd order harmonics frequency range (MHz)
	3610
	3760
	5140
	5240

	3rd order harmonics frequency range (MHz)
	5415
	5640
	7710
	7860

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

	IMD frequency limits (MHz)
	690
	815
	4375
	4500

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

	IMD frequency limits (MHz)
	990
	1190
	3260
	3435

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

	IMD frequency limits (MHz)
	6180
	6380
	6945
	7120

	3rd order IMD 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)

	IMD frequency limits (MHz)
	1755
	1930
	2495
	2695

	3rd order IMD products (with maximum channel bandwidth)
	(f1_low – f2_BWmax)
	(f1_high + f2_BWmax)
	(f2_low – f1_BWmax)
	(f2_high + f1_BWmax)

	IMD frequency limits (MHz)
	1785
	1900
	2550
	2640


It can be seen from table 7.2.7.1.2-2 that 2nd harmonics caused by BS supporting carrier aggregation of Band 3 and Band 38 may fall into the BS receive band of Bands 43, while none 3rd harmonic will fall into the BS receive band of currently defined 3GPP Bands.
It can be seen from table 7.2.7.1.2-2 that 2nd IMD products caused by BS supporting carrier aggregation of Band 3 and Band 38 may fall into the BS receive band of Bands 12-14, 17, 26-28 and 44, while 3rd IMD products may fall into the BS receive band of Bands 2, 7, 22, 25, 35, 38, 39, 41 and 42 (assuming BS transmits up to 20 MHz DL in Band 3 and up to 20 MHz DL in Band 38).

As BS cannot transmit and receive in Band 38 at the same time, the 3rd IMD products problem in receive band of Band 38 is not an issue.
7.2.7.1.3
∆TIB and ∆RIB values

The reported additional IL (Insertion Loss) values, based on implementation/simulation data, under ETC (Extreme Temperature Conditions) for combining band 3 and band 38, for each of the Tx and Rx paths, are shown in Table 7.2.7 .1.3-1.

Table 7.2.7.1.3-1: IL values for band 3+38 diplexer and quadplexers (under ETC) 

	E-UTRA bands
	Vendor A IL (dB)
	Vendor B IL (dB)

	3 Tx
	0.5
	0.6

	3 Rx
	0.5
	0.6

	38 Tx/Rx
	0.5
	0.7


For the reported additional IL values, the corresponding average additional IL values for the Tx and the Rx are shown in Table 7.2.7.1.3-2:

Table 7.2.7.1.3-2: Average Tx and Rx IL for combining band 3 and band 38 (under ETC)

	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB]
	Rx IL  [dB]

	
[image: image1.wmf]IL


	3
	0.55
	0.55

	
	38
	0.6


For two simultaneous DLs and one UL the (TIB,c and (RIB values are shown in Table 7.2.7.1.3-3 and in Table 7.2.7.1.3-4:

Table 7.2.7.1.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_3A-38A
	3
	0.5

	
	38
	0.5


Table 7.2.7.1.3-4: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_3A-38A
	3
	0

	
	38
	0
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