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1.	Introduction
The WI proposal to support the LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 2 and Band 12 was approved in RAN#64 [1]. In consequence of this WI approval, RAN4 should define the relevant requirements of the maximum output power relaxation and the reference sensitivity relaxation to support inter-band CA of Band 2, Band 2 and Band 12. In this contribution, both ∆TIB and ∆RIB values are proposed and the relaxation requirements are based on the RAN4 approved UE RF requirements for the inter-band Carrier Aggregation (2DL/1UL) of Band 2 and Band 12, and a text proposal is provided to include the values into the Rel-13 3DL CA TR [2].
Note that the text proposal also includes the Coexistence Studies of Harmonics and Intermodulation Products in [3], which was approved into the Rel-12 3DL CA TR [4] while it should instead be put into the Rel-13 3DL CA TR.

2.	Text Proposal
[bookmark: _Toc306263746]<Start of change>
[bookmark: _Toc403389138]1	Scope
The present document is a technical report for 3DL Inter-band Carrier Aggregation under Rel-13 time frame. The purpose is to gather the relevant background information and studies in order to address 3DL Inter-band Carrier Aggregation requirements.
This TR covers relevant background information and studies in order to address 3DL Inter-band Carrier Aggregation requirements for the Rel-13 band combinations in Table 1-1.
Table 1-1: Release 13 3DL inter-band carrier aggregation combinations
	WI code
	WI title

	LTE_CA_B2_B2_B12
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 2 and Band 12



This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications.
<New section>
6.X	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 2, and Band 12
Table 6.X-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_2-12
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	FDD



Table 6.X-2: Supported E-UTRA bandwidths per CA configuration for 3DL inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_2A-2A-12A
	CA_2A-2A
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	12
	
	
	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 [z] when operating in single carrier mode 
[bookmark: _Toc346004248]
6.X.1	Co-existence studies for 1 UL/3 DL
The 3rd order IMD products caused in the BS by transmitting of Band 2, Band 2 and Band 12 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 6.X.1-1 below:

Table 6.X.1-1: Band 2, Band 2 and Band 12 DL 3rd order IMD products
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	729
	746
	1930
	1990
	1930
	1990

	
	
	

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

	IMD frequency limits (MHz)
	669
	806

	
	
	

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

	IMD frequency limits (MHz)
	669
	806

	
	
	

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

	IMD frequency limits (MHz)
	3114
	3251

	
	
	

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

	IMD frequency limits (MHz)
	4589
	4726



It can be seen from Table 6.X.1-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (2 + 2 + 12) may fall into the BS receive band of Bands 12, 13, 14, 17, 28 and 44. However, Bands 28 and 44 are not intended for use in the same geographical area as Bands 2 and 12. Therefore, the focus here is on the 3rd order IMD products falling into Bands 12, 13, 14 and 17.
Note that the 3rd order IMD products may fall into the BS own (10 MHz) receive block within Band 12. Assume that the 3 carriers transmitted by the Band (2 + 2 + 12) BS are a, b and c MHz in channel bandwidth and d, e and f MHz from the lower edges of Bands 2 and 12 DL frequency bands as shown in Figure 6.X.1-1 below:
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Figure 6.X.1-1: 3 carriers transmitted by the Band (2 + 2 + 12) BS

And the corresponding BS receive blocks are as shown in Figure 6.X.1-2 below:
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Figure 6.X.1-2: 3 carriers received by the Band (2 + 2 + 12) BS

Then the 3rd order IMD products caused in the BS by transmitting of the 3 CC can be calculated as shown in Table 6.X.1-2 below:

Table 6.X.1-2: Band (2 + 2 + 12) BS DL 3rd order IMD products
	3rd order IMD products
	IMD frequency limits (MHz)

	(f1-low + f2-low – f3-high)
	729 + d + e – f – c

	(f1-high + f2-high – f3-low)
	729 + d + a + e + b – f

	(f1-low + f3-low – f2-high)
	729 + d + f – e – b

	(f1-high + f3-high – f2-low)
	729 + d + a + f + c – e

	(f2-low + f3-low – f1-high)
	3131 + e + f – d – a

	(f2-high + f3-high – f1-low)
	3131 + e + b + f + c – d

	(f1-low + f2-low + f3-low)
	4589 + d + e + f

	(f1-high + f2-high + f3-high)
	4589 + d + a + e + b + f + c



Comparing the IMD frequency limits in Table 6.X.1-2 with the BS receive blocks in Figure 6.X.1-2, it can be deduced that the 3rd order IMD products caused in the BS by transmitting of the 3 CC will only fall into the BS own receive block of Band 12 under one of the transmit configurations shown in Table 6.X.1-3 below:

Table 6.X.1-3: Band (2 + 2 + 12) BS transmit configurations with 3rd IMD within Band 12 BS own receive blocks
	1st CC channel bandwidth (a MHz)
	2nd CC channel bandwidth (b MHz)
	3rd  CC channel bandwidth (c MHz)
	CC position (d, e and f MHz)

	5
	5
	5
	20 < f – e < 40

	5
	5
	10
	15 < f – e < 40

	5
	10
	5
	20 < f – e < 45

	10
	5
	5
	15 < f – e < 45

	5
	5
	15
	10 < f – e < 40

	5
	10
	10
	15 < f – e < 45

	5
	15
	5
	20 < f – e < 50

	10
	5
	10
	10 < f – e < 45

	10
	10
	5
	15 < f – e < 50

	5
	5
	20
	5 < f – e < 40

	5
	10
	15
	10 < f – e < 45

	5
	15
	10
	15 < f – e < 50

	5
	20
	5
	20 < f – e < 55

	10
	5
	15
	5 < f – e < 45

	10
	10
	10
	10 < f – e < 50

	10
	15
	5
	15 < f – e < 55

	5
	10
	20
	10 < f – e <= 40

	5
	15
	15
	15 < f – e <= 45

	5
	20
	10
	20 < f – e <= 50

	10
	5
	20
	5 < f – e <= 40

	10
	10
	15
	10 < f – e <= 45

	10
	15
	10
	15 < f – e <= 50

	10
	20
	5
	20 < f – e <= 55

	5
	15
	20
	15 < f – e <= 40

	5
	20
	15
	20 < f – e <= 45

	10
	10
	20
	10 < f – e <= 40

	10
	15
	15
	15 < f – e <= 45

	10
	20
	10
	20 < f – e <= 50

	5
	20
	20
	20 < f – e <= 40

	10
	15
	20
	15 < f – e <= 40

	10
	20
	15
	20 < f – e <= 45

	10
	20
	20
	20 < f – e <= 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 12, 13 or 14 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band (2 + 2 + 12) BS transmitter does not share the same antenna with Band 12, 13 or 14 BS receiver. But there is not a large frequency gap between Band 12 DL and Band 17 UL, and hence Band 17 BS receiver desensitization may still be an issue.
Therefore, it is recommended that Band (2 + 2 + 12) BS transmitter should not share the same antenna with Band 17 BS receiver to prevent BS receiver desensitization, or with Band 12, 13 or 14 BS receiver or the own Band 12 BS receiver if the aforementioned BS transmit configurations are used unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 12, 13 or 14 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.

6.X.2	ΔTIB,c and ΔRIB,c
For the UE which supports CA_2A-2A-12A the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 6.X.2-1 and 6.X.2-2 respectively.
Table 6.X.2-1: ΔTIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-2A-12A
	2
	0.3

	
	12
	0.3



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

	CA_2A-2A-12A
	2
	0

	
	12
	0



<End of change>
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