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Introduction
In RAN4#68, a work item on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 5[1] was approved. This contribution provides a TP for TR36.854-13 to finish the operating bands, channel bandwidths and RF requirements.
CA_2A-2A-4A-5A is H-H-H-L bands containing intra-band NC CA and inter-band CA configurations, and 4DL CA with one component carrier on Bands 4 and 5 and two carriers on Band 2. Hence, both ∆TIB and ∆RIB values are proposed and the relaxation requirements are based on the RAN4 approved UE RF requirements for the fallback 3DL CA_2A-4A-5A which have been already analyzed in TR36.853-12, since additional intra-band NC CA doesn’t introduce more IL. Therefore, we propose relaxations for CA_2A-2A-4A-5A as well as CA_2A-4A-5A.
We also realize additional IL problem for B5 when supporting multiple 4DL CA cases. It should be noted that another 4DL cases including B4 and B12, i.e. CA_2A-4A-5A-12A, combined with CA_2A-2A-4A-5A all be allocated to the same operator and located at the same region, so it is trend that UE will support multiple 4DL cases. And then, impact of harmonic issues between B4 and B12 on B5 should be evaluated, because HTF adoption between quadplexer in front of L bands and diplexer for L-H bands leads to additional IL to B5 and B12. Therefore, if multiple 4DL issue is discussed future in RAN4, then how to revise B5 IL, such as update relaxation values directly or add a note for B5 additional IL FFS.
Table1 ΔTIB,c for CA_2A-2A-4A-5A
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-2A-4A-5A
	2
	0.5

	
	4
	0.5

	
	5
	0.3



Table2 ΔRIB,c for CA_2A-2A-4A-5A
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-2A-4A-5A
	2
	0.3

	
	4
	0.3

	
	5
	0



For co-existence issues, CA_2A-2A-4A-5A are derived in the constituent fallback 3DL and 2DL CAs, which have been already analyzed and captured into TR 36.852-11, TR 36.852-12, TR36.853-12 and TR36.853-13, therefore, there’s no co-existence analysis in the TP.
Reference
[1] RP-150731, “New WID: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 5”, U.S. Cellular
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[bookmark: _Toc418155978]x.x	LTE Advanced Carrier Aggregation of Band 2 and Band   2 and Band 4 and Band 5 (1 UL)
x.x.1 List of specific combination issues
[bookmark: _Toc418155980]x.x.1.1	Channel bandwidths per operating band for CA
Table x.x.1.1-1: 4DL 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_2-2-4-5
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110MHz
	–
	2155MHz
	

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	



Table x.x.1.1-2: Supported E-UTRA bandwidths per CA configuration for 4DL 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-4A-5A
	CA_2A-2A
	See 36.101 V12.7.0 table 5.6A.1-3 
BW combination set 0
	70
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	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.
[bookmark: _Toc408410554][bookmark: _Toc421262682][bookmark: _Toc418155982]x.x.1.2	Co-existence studies for CA_2A-2A-4A-5A
The 3rd IMD products caused in the BS by transmitting of CA_2A-2A-4A-5A (i.e. 4DL CA with one component carrier on Bands 4 and 5 and two carriers on Band 2) are derived in the constituent 3DL and 2DL CAs, which have been already analyzed and captured into 3GPP TR 36.852-11, TR 36.852-12, TR36.853-12 and TR36.853-13.
x.x.1.3	ΔTIB,c and ΔRIB,c
For the UE which supports CA_2A-2A-4A-5A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table x.x.1.3 -1 and x.x.1.3-2 respectively.
Table x.x.1.3 -1: ΔTIB,c for 4DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-2A-4A-5A
	2
	0.5

	
	4
	0.5

	
	5
	0.3



Table x.x.1.3 -2: ΔRIB,c for 4DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-2A-4A-5A
	2
	0.3

	
	4
	0.3

	
	5
	0
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