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1 Introduction
In Rel-12 DL CA the number of new WI for 3 DL CCs has grown countless [1~27]. Another new WI is aiming to define UE performance requirements to cover all of the 3 DL CCs tests [28]. In this contribution we just summarize all the WIs of 3 DL CCs in order to have an overview for the possible maximum bandwidth combinations for 3 DL CCs for the performance requirement.
2 Overview for 3DL CC bandwidth combination
In Table 1 all the band combinations with 3DL CCs defined in Rel-12 are listed together with the CA configuration, CA capability and CA configuration [1~27]. 
Table 1 Band combinations with 3DL CCs in Rel-12
	WI code
	Title
	CA configuration
	Maximum BW combination (MHz)
	CA capability

	LTE_CA_B2_B2_B13
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 2 and Band 13
	CA_2A-2A-13A
	20+20+10
	Inter- and Intra-band NC CA

	LTE_CA_B2_B4_B13
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 13
	CA_2A-4A-13A


	20+20+10
	Inter-band CA

	
	
	
	15+15+10
	

	
	
	
	10+20+10
	

	
	
	
	20+10+10
	

	LTE_CA_B2_B5_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 5 and Band 30
	CA_2A-5A-30A
	20+10+10
	Inter-band CA

	LTE_CA_B2_B12_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 12 and Band 30
	CA_2A-12A-30A
	20+10+10
	Inter-band CA

	LTE_CA_B2_B29_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 29 and Band 30
	CA_2A-29A-30A
	20+10+10
	Inter-band CA

	LTE_CA_B4_B4_B13
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 13
	CA_4A-4A-13A
	20+20+10
	Inter- and Intra-band NC CA

	LTE_CA_B4_B5_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 4, Band 5 and Band 30
	CA_4A-5A-30A
	20+10+10
	Inter-band CA

	LTE_CA_B4_B12_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 4, Band 12 and Band 30
	CA_4A-12A-30A
	20+10+10
	Inter-band CA

	LTE_CA_B4_B29_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 4, Band 29 and Band 30
	CA_4A-29A-30A
	20+10+10
	Inter-band CA

	LTE_CA_B1_B3_B8
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 3 and Band 8
	CA_1A-3A-8A
	20+20+10
	Inter-band CA

	
	
	
	10+20+10
	

	LTE_CA_B1_B5_B7
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 5 and Band 7
	CA_1A-5A-7A
	10+10+20
	Inter-band CA

	
	
	
	20+10+20
	

	LTE_CA_B2_B4_B5
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 4 and Band 5
	CA_2A-4A-5A
	20+15+10
	Inter-band CA

	LTE_CA_B2_B4_B12
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 4 and Band 12
	CA_2A-4A-12A
	20+20+10
	Inter-band CA

	LTE_CA_B2_B5_B12
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 5 and Band 12
	CA_2A-5A-12A
	20+10+10
	Inter-band CA

	LTE_CA_B2_B12_B12
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 12 and Band 12
	CA_2A-12B
	20+10+10
	Inter-and intra-band contiguous CA

	LTE_CA_B3_B7_B20
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 7 and Band 20
	CA_3A-7A-20A
	20+20+10
	Inter-band CA

	LTE_CA_B3_B8_B27
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 8 and Band 27
	CA_3A-8A-27A
	20+10+10
	Inter-band CA

	LTE_CA_B4_B5_B12
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 4, Band 5 and Band 12
	CA_4A-5A-12A
	20+10+10
	Inter-band CA

	LTE_CA_B4_B12_B12
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 4, Band 12 and Band 12
	CA_4A-12B
	20+10+10
	Inter-and intra-band contiguous CA

	LTE_CA_B1_B3_B5
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 3 and Band 5
	CA_1A-3A-5A
	20+20+10
	Inter-band CA

	
	
	
	10+20+10
	

	LTE_CA_B1_B3_B20
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 3 and Band 20
	CA_1A-3A-20A
	15+20+10
	Inter-band CA

	LTE_CA_B1_B7_B20
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 7 and Band 20
	CA_1A-7A-20A
	15+20+10
	Inter-band CA

	LTE_CA_B7_B8_B20
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 7, Band 8 and Band 20
	CA_7A-8A-20A
	20+10+10
	Inter-band CA

	LTE_CA_C_B41_3DL
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 41 for 3DL
	CA_41C
	20+20+20
	Intra-band contiguous CA

	LTE_CA_B3_B7_B7
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 7
	CA_3A-7C
	20+20+20
	Inter- and Intra-band contiguous CA

	LTE_CA_B1_B19_B21
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 21
	CA_1A-19A-21A
	20+15+15
	Inter-band CA

	LTE_CA_B2_B4_B12
	LTE-Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 4 and Band 12
	CA_2A-4A-12A
	20+20+10
	Inter- and Intra-band contiguous CA

	LTE_CA_B2_B4_B4
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4, and Band 4
	CA_2A-4A-4A
	20+20+20
	Inter- and Intra-band contiguous CA

	LTE_CA_B2_B2_B5
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 2 and Band 5
	CA_2A-2A-5A
	20+20+10
	Inter- and Intra-band contiguous CA

	LTE_CA_B4_B4_B5
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 5
	CA_4A-4A-5A
	20+20+10
	Inter- and Intra-band contiguous CA

	LTE_CA_B2_B5_B13
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 13
	CA_2A-5A-13A
	20+10+10
	Inter-band CA

	LTE_CA_B4_B5_B13
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 5 and Band 13
	CA_4A-5A-13A
	20+10+10
	Inter-band CA

	LTE_CA_B2_B5_B12
	LTE Advanced inter-band Carrier Aggregation of Band 2, Band 5, and Band 12
	CA_2A-5A-12A
	20+10+10
	Inter-band CA

	LTE_CA_B1_B3_B26
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 26
	CA_1A-3A-26A
	20+20+10
	Inter-band CA

	LTE_CA_B1_B18_B28
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 18 and Band 28
	CA_1A-18A-28A
	20+15+10
	Inter-band CA

	LTE_CA_B2_B2_B12
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 2, and Band 12
	CA_2A-2A-12A
	20+20+10
	Inter- and Intra-band contiguous CA

	LTE_CA_B4_B7_B12
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 7 and Band 12
	CA_B4A-B7A-B12A
	20+10+10
	Inter-band CA

	LTE_CA_B4_B4_B7
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 7
	CA_B4A-B4A-B7A
	20+10+10
	Inter- and Intra-band contiguous CA

	LTE_CA_B3_B3_B8
	LTE-Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band
	CA_3A-3A-8A
	20+20+10
	Inter- and Intra-band contiguous CA

	
	
	
	20+10+10
	

	LTE_CA_B39_B41_B41
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 39, Band 41 and Band 41
	CA_B39-B41-B41
	20+20+20
	Inter- and Intra-band contiguous CA

	LTE_CA_B1_B41_B41
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 41 and Band 41
	CA_B1-B41-B41
	20+20+20
	Inter- and Intra-band contiguous CA

	LTE_CA_B26_B41_B41
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 26, Band 41 and Band 41
	CA_B26-B41-B41
	20+20+15
	Inter- and Intra-band contiguous CA

	LTE_CA_B41_B42_B42
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 41, Band 42 and Band 42
	CA_41A-42C
	20+20+20
	Inter- and Intra-band contiguous CA

	LTE_CA_B1_B3_B19
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 19
	CA_B1-B3-B19
	20+20+15
	Inter-band CA

	LTE_CA_B3_B42_B42
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 42 and Band 42
	CA_3A-42C
	20+20+20
	Inter- and Intra-band contiguous CA

	LTE_CA_B1_B42_B42
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 42 and Band 42
	CA_31-42C
	20+20+20
	Inter- and Intra-band contiguous CA

	LTE_CA_B19_B42_B42
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 19, Band 42 and Band 42
	CA_19A-42C
	20+20+15
	Inter- and Intra-band contiguous CA

	LTE_CA_C_B40_3DL
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 40 for 3DL
	CA_40D
	20+20+20
	Intra-band contiguous CA


As summary in Table 2 all possible maximum bandwidth combinations are listed, together with the number of supported band combination and CA capability.
Table 2 All possible maximum bandwidth combinations for 3 DL CCs
	Maximum bandwidth combination (MHz)
	Number of supported band combinations 
	CA capability

	20+20+20
	9
	Intra-band contiguous CA or Inter- and Intra-band contiguous CA

	20+20+15
	3
	Inter- and Intra-band contiguous CA

	20+20+10
	15
	Inter-band CA

	20+15+15
	1
	Inter-band CA

	20+15+10
	4
	Inter-band CA

	20+10+10
	21
	Inter-band CA or Inter- and intra-band contiguous CA 

	15+15+10
	1
	Inter-band CA


From Table 2 the possible maximum bandwidth combinations have 7 different possibilities. It can be used as a reference for the UE performance test for both demodulation and CQI requirements.
3 Conclusions

In this contribution we summarize all the possible maximum bandwidth combinations for 3 DL CCs and found there are 7 different possibilities for the maximum bandwidth combinations that need to be covered by the UE performance tests as listed in Table 2.
4 References

[1] R4-69AH-0103, “TP for TR 36.853: 3DL combinations and channel bandwidth configurations”, Ericsson

[2] RP-131244, “New WID - LTE Advanced intra-band contiguous Carrier Aggregation in Band 41 for 3DL”, Sprint

[3] Band 3, Band 7 and Band 7 (RP-140095, Orange)

[4] Band 1, Band 19 and Band 21 (RP-140106, DoCoMo)

[5] Band 4, Band 4, and Band 12 (RP-140116, TMO US)

[6] Band 2, Band 4, and Band 4 (RP-140117, TMO US)

[7] Band 2, Band 2 and Band 5 (RP-140165, Verizon)

[8] Band 4, Band 4 and Band 5 (RP-140166, Verizon)

[9] Band 2, Band 5 and Band 13 (RP-140167, Verizon)

[10] Band 4, Band 5 and Band 13 (RP-140168, Verizon)

[11] Band 1, Band 3 and Band 26 (RP-140194, China Telecom)

[12] Band 1, Band 18 and Band 28 (RP-140451, KDDI)

[13] Band 3, Band 3 and Band 7 (RP-140390, TeliaSonera)

[14] Band 40 (RP-140453, CMCC)
[15] RP-140963, “LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 41 and Band 41”, KDDI
[16] RP-140964, “LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 26, Band 41 and Band 41”, KDDI

[17] RP-140647, LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 2 and Band 12, U.S. Cellular

[18] RP-140661, LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 7 and Band 12, Rogers Wireless


[19] RP-140662, LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 7, Rogers Wireless

[20] RP-140692
New WID: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 8, CHTTL

[21] RP-140708, LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 39, Band 41 and Band 41, CMCC

[22] RP-141004
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 19, NTT DOCOMO, INC.

[23] RP-141005
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 42 and Band 42, NTT DOCOMO, INC.


[24] RP-141006
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 42 and Band 42 NTT DOCOMO, INC.

[25] RP-141007
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 19, Band 42 and Band 42 NTT DOCOMO, INC.

[26] RP-140974, LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 41, Band 42 and Band 42, Huawei, KDDI

[27] RP-140950
Additional bandwidth combination set for LTE Advanced intra-band contiguous Carrier Aggregation in Band 40 for 3DL, TeliaSonera
[28] RP-140975, “New Work Item on E-UTRA CA UE Performance Requirements for Multiple CA Configurations”, CMCC

PAGE  
1

