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1.  Introduction

In RAN#64, 3DL CA WI for B38+B40+B40 was approved [1]. This contribution is a text proposal for Rel-13 3DL TR 36.8XX. It contains the proposed bandwidth combination, harmonic analysis results and (TIB,C /(RIB,C values for LTE_CA_B38_B40_B40. 
2. Reference
[1] RP-141655 WID: LTE Advanced inter-band Carrier Aggregation (3DL/1UL) of Band 38, Band 40 and Band 40
Text Proposal for TR36.8XX (based on v1.0)
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6
3 Band Carrier Aggregation with single UL: band combination specific part

[Unchanged sections omitted]

6.X
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 38, Band 40 and Band 40
6.X.1
Operating bands for CA

Table 6.X.1-1: Inter-band CA operating bands for 3DLs
	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_38-40-40
	38
	2570 MHz
	–
	2620 MHz
	2570 MHz
	–
	2620 MHz
	TDD

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	


6.X.2
Channel bandwidths per operating band for CA

Table 6.X.2-1: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA with 3DLs
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

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

	CA_38A-40A-40A
	38
	
	
	
	Yes
	
	Yes
	60
	0

	
	40
	
	
	
	Yes
	
	Yes
	
	

	
	40
	
	
	
	Yes
	
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [2] when operating in single carrier mode.

6.X.3
Harmonics IMD study

Table 6.X.3-1 gives the intermodulation products for band 38 + band 40 CA with 3 DLs. For the 3-tone IMD analysis the maximum transmission as defined in table 6.X.3-1 is considered. None of the harmonics of one band fall into the receive band of the other. The intermodulation products generated by two operating bands do not impact the own receiver since TDD BS cannot transmit and receive simultaneously in a single band.

We have listed all the possible interference to other operating bands in table 6.X.3-2. It can be seen in the table that two-tone 3rd order IMD products may fall into BS receive band of band 23 and band 36, and three-tone 3rd order IMD products caused by BS supporting carrier aggregation of band 38 and band 40 may fall into the BS receive band of band 7, 30, 41.

Currently Bands 41 are used in the same geographical area as Bands 38 and 40. With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the IMD interference generated within the Band 41 receiver would be well below the receiver noise floor, in order to avoid the possibility of receiver desensitization. Thus it is recommended that Bands 38 and 40 BS transmitters do not share the same antenna with Band 41 BS receivers, unless the antenna path meets more stringent 2nd and 3rd order PIM specification so that the PIM will not cause Band 41 BS receivers desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
Table 6.X.3-1: 3 DLs B38 + B40 harmonics and IMD products frequency limits
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	2570
	2620
	2300
	2400

	2nd order harmonics frequency range (MHz)
	5140 to 5240
	4600 to 4800

	3rd order harmonics frequency range (MHz)
	7710 to 7860
	6900 to 7200

	Two-tone 2nd order IMD products
	(f2_low – f1_high(
	(f2_high – f1_low(
	(f2_low + f1_low(
	(f2_high + f1_high(

	IMD frequency range (MHz)
	170 to 320
	4870 to 5020

	Two-tone 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 range (MHz)
	2740 to 2940
	1980 to 2230

	Three-tone 3rd order IMD products
	(f1_low – 
max BW f2(
	(f1_high + 
max BW f2(
	(f2_low – 
max BW f1(
	(f2_high + 
max BW f1(

	IMD frequency range (MHz)
	2550 to 2640
	2280 to 2420


Table 6.X.3-2: possible interference to other bands
	Victim Bands
	Receiver frequency range (MHz)
	Interference type
	Interference frequency range (MHz)

	Band 7
	2500 to 2570
	Three-tone 3rd order IMD products
	2550 to 2640

	Band 23
	2000 to 2020
	Two-tone 3rd order IMD products
	1980 to 2230

	Band 30
	2305 to 2315
	Three-tone 3rd order IMD products
	2280 to 2420

	Band 36
	1930 to 1990
	Two-tone 3rd order IMD products
	1980 to 2230

	Band 41
	2496 to 2690
	Three-tone 3rd order IMD products
	2550 to 2640


Table 6.X.3-3 gives the harmonic products for band 38 + band 40 CA with 1 UL. None of the harmonic products fall into the own receive bands or other receiver bands. 
Table 6.X.3-3: 1 UL B38 + B40 harmonic products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	2570
	2620
	2300
	2400

	2nd order harmonics frequency range (MHz)
	5140 to 5240
	4600 to 4800

	3rd order harmonics frequency range (MHz)
	7710 to 7860
	6900 to 7200


6.X.4
ΔTIB,c and ΔRIB,c values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 6.X.4-1 and 6.X.4-2 respectively.
Table 6.X.4-1: ΔTIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_38A-40A-40A
	38
	0

	
	40
	0


Table 6.X.4-2: ΔRIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_38A-40A-40A
	38
	FFS

	
	40
	FFS
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