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1. Introduction

In RAN #67, a new work item on LTE advanced inter-band carrier aggregation of band 1, band 3, band 5 and band 40 had been approved [1]. And contribution which described about introduction was approved in RAN4 #75 [2]. Bandwidth combination set, Harmonic/IMD issues and fallback modes from 4DL CA to 3DL CA combination of band 1, band 5 and band 40 are covered with this WID. In this contribution, a relevant text proposal for Rel-13 3DL TR36.853-13 was provided.
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Single UL: Specific Band Combination Part for 4DL Fallback Modes
< Unchanged Section omitted >

7.9
Band 1, Band 5 and Band 40

7.9.1 
Operating bands for CA
Table 7.9.1-1: 3DL Inter-band CA operating bands
	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_1-5-40
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


7.9.2
Channel bandwidths per operating band for CA
Table 7.9.2-1: Supported E-UTRA bandwidths per CA configuration for 3DL inter-band CA
	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_1A-5A-40A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	40
	
	
	
	Yes
	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.

7.9.3
Harmonics and IMD study
7.3.3.1 
For the BS
The 3rd order IMD products caused in the BS by transmitting of Band 1, Band 5 and Band 40 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 7.9.3.1 below:
Table 7.9.3.1: Band 1, Band 5 and Band 40 DL 3rd order IMD products
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	869
	894
	2110
	2170
	2300
	2400

	
	
	

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	579
	764

	
	
	

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	999
	1184

	
	
	

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	3516
	3701

	
	
	

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	5279
	5464


It can be seen from Table 7.9.3.1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations(already analyzed in CA_1-5, CA_1-40, and CA_5-40), the 3rd order IMD products supporting 3DL CA of Band (1 + 5 + 40) may fall into the BS receive band of Bands 12, 17, 28, 42, 43 and 44. However, Bands 12, 17, 42, 43 and 44  are not intended for use in the same geographical area as Bands 1, 5 and 40. Therefore, the focus here is on the 3rd order IMD products falling into Bands 28.
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 28 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band (1 + 5 + 40) BS transmitter does not share the same antenna with Band 28 BS receiver.

Therefore, it is recommended that Band (1 + 5+ 40) BS transmitter should not share the same antenna with Band 28 BS receiver to prevent BS receiver desensitization, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 28 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
7.3.3.2 
For the UE

Table 7.9.3.2 gives the 2nd and 3rd harmonic for CA with B1+ B5 + B40. None of the products falls into the B1, B5 or B40 UE receiving bands. For UE coexistence the single UL is already considered for these bands in TS 36.101.
Table 7.9.3.2: UE harmonic table for 3DLs/1UL

	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940

	5
	824
	849
	869
	894
	1648
	1698
	2472
	2547

	40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200


7.9.4
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 7.9.4-1 and 7.9.4-2 respectively.
Table 7.9.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-5A-40A
	1
	0.5

	
	5
	0.3

	
	40
	0.5


Table 7.9.4-2: ΔRIB,c for 3DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-5A-40A
	1
	0

	
	5
	0

	
	40
	0


7.9.5
MSD
For this combination, MSD is specified in Table 7.9.5-1 and 7.9.5-2.
Table 7.9.5-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA
	EUTRA CA Configuration
	EUTRA band
	Channel bandwidth
	Duplex mode
	Applicable active UL band

	
	
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	
	

	CA_1A-5A-40A
	1
	
	
	-91.7
	[-89.5]
	[-87.9]
	[-86.9]
	FDD
	40

	
	5
	
	
	-98
	-95
	
	
	FDD
	

	
	40
	
	
	
	-97
	-95.2
	-94
	TDD
	

	CA_1A-5A-40A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD
	1

	
	5
	
	
	-98
	-95
	
	
	FDD
	

	
	40
	
	
	
	-91.9
	-90.4
	-89.4
	TDD
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A of TS 36.101
NOTE 2:
Reference measurement channel is A.3.2 in TS 36.101 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 of TS 36.101
NOTE 3:
The signal power is specified per port

NOTE 4:
These requirements apply regardless of the channel bandwidth and the location of UL band.


Table 7.9.5-2: Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	
	
	25
	50
	75
	100
	FDD

	5
	
	
	25
	251
	
	
	FDD

	40
	
	
	
	50
	75 
	100 
	TDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1 in TS 36.101).
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