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1. Introduction
In the last RAN plenary #62 meetings, 3DL CA WI for B1+B3+B8 was approved [1]. One objective of the WI is to specify the band-combination specific Radio Frequency (RF) requirements for inter-band Carrier Aggregation (CA) of Band 1, Band 3 and Band 8 with 1 Uplink (UL) active in one of these bands. 

In the previous discussion documents [2], we proposed the UE reference architectures which consist of one quadplexer and one duplexer. Quadplexer was considered in order to combines Band 1 and Band 3 signal and duplexer is hired for band 8 signal dedicatedly. In the way forward for 3DL/1UL CA [3], following proposals were agreed:

Proposal 1: For a “LHH/LLH” 3DL CA combination, the same additional tolerances already defined for the 2DL CA combinations of bands constituting the 3DL CA combinations itself shall be reused whenever available.

Proposal 2: For a UE supporting a “LHH/LLH” 3DL CA combination, in case the same band is contained in two or more 2DL CA combinations, then:

· when the E-UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be respectively the average of the tolerances ΔTIB,c and ΔRIB,c for the considered band across the involved 2DL CA combinations truncated to one decimal place for that operating band among the supported CA configurations. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied

· when the E-UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be respectively the maximum tolerances ΔTIB,c and ΔRIB,c for the considered band across the involved 2DL CA combinations that applies for that operating band among the supported CA configurations.
2. Analysis

In TS36.101 [4], (TIB,C for Band 1 and Band 8 are specified as B1 (TIB,C=0.3dB and B8 (TIB,C=0.3dB. Band 3 and Band 8 are specified as B3 (TIB,C=0.3dB and B8 (TIB,C=0.3dB. From [5],[6] and [7], there are reported insertion loss for B1 and B3 2DL CA. As a rapporteur of B1+B3+B8 CA WI and operator who will start to launch this particular 3DL combination service soon, we propose to use value in proposal [7] and we just summarize all value regarding (TIB,C for the B1+B3+B8 sub CA combination in table 1. 

Table 1. (TIB,C  for B1+B3+B8 sub CA combination

	Inter-band CA configurations
	E-UTRA Band
	(TIB,C [dB]
	Note

	CA_1A-3A
	1
	0.3
	From [8]

	
	3
	0.3
	From [7]

	CA_1A-8A
	1
	0.3
	From 36.101

	
	8
	0.3
	From 36.101

	CA_3A-8A
	3
	0.3
	From 36.101

	
	8
	0.3
	From 36.101


Applying  proposal in [2], (TIB,C can be found as below  in table 2

Table 2. (TIB,C  proposal for B1+B3+B8 CA combination

	Inter-band CA configurations
	E-UTRA Band
	(TIB,C [dB]
	Note

	CA_1A-3A-8A
	1
	0.3
	Max (0.3, 0.3) = 0.3dB

	
	3
	0.3
	Max (0.3, 0.3) = 0.3dB

	
	8
	0.3
	Avg (0.3, 0.3) = 0.3dB


 Insertion loss for receiver side could be found in the same way. In TS36.101 [4], (RIB,C for Band 1 and Band 8 are specified as B1 (RIB,C=0dB and B8 (RIB,C =0dB. Band 3 and Band 8 are specified as B3 (RIB,C =0dB and B8 (RIB,C =0dB. From [5],[6] and [7], there are reported insertion loss for B1 and B3 2DL CA. As a rapporteur of B1+B3+B8 CA WI and operator who will start to launch this particular 3DL combination service soon, we propose to use value in proposal [7] and we just summarize all value regarding (RIB,C for the B1+B3+B8 sub CA combination in table 3.

Table 3. (RIB for B1+B3+B8 sub CA combination

	Inter-band CA configurations
	E-UTRA Band
	(RIB,C [dB]
	Note

	CA_1A-3A
	1
	0.0
	From [7]

	
	3
	0.0
	From [7]

	CA_1A-8A
	1
	0.0
	From 36.101

	
	8
	0.0
	From 36.101

	CA_3A-8A
	3
	0.0
	From 36.101

	
	8
	0.0
	From 36.101


Applying  proposal in [2], (RIB,C can be found as below  table 4

Table 4. (RIB,C proposal for B1+B3+B8 CA combination

	Inter-band CA configurations
	E-UTRA Band
	(RIB,C [dB]
	Note

	CA_1A-3A-8A
	1
	0
	Max (0, 0) = 0dB

	
	3
	0
	Max (0, 0) = 0dB

	
	8
	0
	Avg (0, 0) = 0dB


3. Proposal

Based on above analysis, we propose below value for the B1+B3+B8 CA additional insertion loss.

	Inter-band CA configurations
	E-UTRA Band
	(TIB,C [dB]

	CA_1A-3A-8A
	1
	0.3

	
	3
	0.3

	
	8
	0.3

	Inter-band CA configurations
	E-UTRA Band
	(RIB,C [dB]

	CA_1A-3A-8A
	1
	0

	
	3
	0

	
	8
	0


In the Annex, a TP for TR36.853 is provided incorporating above analysis.

4. References
[1] RP-131753, “New Work Item Proposal: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) for Band 1, Band 3 and Band 8”. KT. 3GPP RAN #62
[2] R4-69AH-0031, “Reference UE Architecture for Band 1+3+8 Carrier Aggregation (3DL/1UL)”. KT. 3GPP RAN #69AH
[3] R4-137152, “Way forward on TX and RX requirements for 3DL/1UL FDD carrier aggregation,” Telecom Italia, Orange, Deutsche Telecom, Broadcom, AT&T, Nokia, NTT Docomo, Intel. 3GPP RAN4 #69

[4] 3GPP TS36.101 “UE Radio Transmission and reception (Release-12).” V12.3.0 (2014-03)

[5] R4-141572. “Discussion about UE issues for B1+B3.” Vodafone. 3GPP RAN #70bis

[6] R4-142476. “TP for TR 36.853: Additional insertion loss for LTE_CA_B1_B3_B8.” KT. 3GPP RAN #70bis

[7] R4-142947. “TP for 36.851:  B1 + B3 reference sensitivity.” Qualcomm. 3GPP RAN #71
[8] R4-145584. “Introduction of CA_B1_B3 into TS36.101.” NTT Docomo. 3GPP RAN #72
Text proposal for TR 36.853
----- Start of TP -----
6.13.4
ΔTIB,c and ΔRIB,c
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c is defined for applicable bands in Table 6.x.4-1.
Table 6.13.4-1: ΔTIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c Inter-band with one active UL serving cell [dB]

	CA_1A-3A-8A
	1
	0.3

	
	3
	0.3

	
	8
	0.3


For the UE which supports inter-band carrier aggregation configuration in Table 6.x.4-2 with uplink in one E-UTRA band, the minimum requirement for reference sensitivity in Table 7.3.1-1 (TS 36.101) shall be increased by the amount given in ΔRIB,c in Table 6.x.4-2 for the applicable E-UTRA bands.
Table 6.13.4-2: ΔRIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c Inter-band with one active UL serving cell [dB]

	CA_1A-3A-8A
	1
	0.0

	
	3
	0.0

	
	8
	0.0


----- End of TP -----
