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1. Introduction

In the last RAN4 #74BIS meetings, some companies proposed the example architecture for B1+B3+B40, B3+B8+B40 and B1+B8+B40 CA UE. RAN WG4 did not decide which candidate RF architecture is applicable for 1UL/3DL CA UE to support the multi-band multi-mode CA UE. 
In this contribution, we provide candidate example UE RF architectures for 1UL/3DL inter-band TDD-FDD CA UE to cover up to 4DL CA and also we propose additional ILs for each TDD-FDD CA band combinations. 
2. Basic UE example RF architecture
For the 3DL TDD-FDD CA UE RF architecture, we can refer the example RF architecture with separate antenna [1] which considers the antenna design complexity and possible RF components e.g. filter characteristics and Harmonics/IMD impact as shown in Figure 1.
For B1+B3+B40 TDD-FDD CA combination UE, we can reuse the general framework of additional ILs since RAN WG4 already agreed these ILs of B1+B40 and B3+B40 CA combination in TR36.852-13. It is proposed as shown in Table 1 and Table2. 
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Figure 1 Basic UE RF architecture with separate antenna for 3DL TDD-FDD CA
Table 1: ΔTIB,c for CA_1A-3A-40A UE
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-40A
	1
	0.5

	
	3
	0.5

	
	40
	0.5


Table 2: ΔRIB,c for CA_1A-3A-40A UE
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-40A
	1
	0.0

	
	3
	0.0

	
	40
	0.0


For the B1+B8+B40 or B3+B8+B40 TDD-FDD CA, we also define additional ILs based on rule for defining ILs as follow 
Table 3: ΔTIB,c for CA_1A-8A-40A UE
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-8A-40A
	1
	0.5

	
	8
	0.3

	
	40
	0.5


Table 4: ΔRIB,c for CA_1A-8A-40A UE
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-8A-40A
	1
	0.0

	
	8
	0.0

	
	40
	0.0


Table 5: ΔTIB,c for CA_3A-8A-40A UE
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-8A-40A
	3
	0.5

	
	8
	0.3

	
	40
	0.5


Table 6: ΔRIB,c for CA_3A-8A-40A UE
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-8A-40A
	3
	0.0

	
	8
	0.0

	
	40
	0.0


For MSD analysis, we can use the candidate example UE RF architectures for TDD-FDD CA UE.
From these analyses, we propose as follow
Proposal 1: These proposed additional ILs for each 3DL TDD-FDD CA band combinations are defined in TR 36.853-13.

Proposal 2: MSD level can be derived by example architecture 2. Other RF architectures are not excluded if general framework of additional ILs is maintained.
3. Conclusions


In this contribution, we propose candidate example architecture for 1UL/3DL TDD-FDD CA UE and additional ILs based on the example architecture in Figure1. To define MSD level, RAN4 should consider realistic RF device, antenna design and RF architecture. 
Proposal 1: These proposed additional ILs for each 3DL TDD-FDD CA band combinations are defined in TR 36.853-13.

Proposal 2: MSD level can be derived by example architecture 2. Other RF architectures are not excluded if general framework of additional ILs is maintained.
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6.X 
Band 1, Band 3 and Band 40
6.X.1 
Operating bands for CA

Table 6.x.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_1-3-40
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

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


6.X.2 
Channel bandwidths per operating band for CA
6.X.3 
Harmonics IMD study

6.X.3.1 
For the BS
6.X.3.2
For the UE
6.X.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 6.X.4-1 and 6.X.4-2 respectively, and is only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.
Table 6.X.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-40A
	1
	0.5

	
	3
	0.5

	
	40
	0.5


Table 6.X.4-2: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-40A
	1
	0.0

	
	3
	0.0

	
	40
	0.0


6.Y 
Band 1, Band 8 and Band 40
6.Y.1 
Operating bands for CA

Table 6.Y.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_1-8-40
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

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


6.Y.2 
Channel bandwidths per operating band for CA
6.Y.3 
Harmonics IMD study

6.Y.3.1 
For the BS
6.Y.3.2
For the UE
6.Y.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 6.Y.4-1 and 6.Y.4-2 respectively, and is only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.
Table 6.Y.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-8A-40A
	1
	0.5

	
	8
	0.3

	
	40
	0.5


Table 6.Y.4-2: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-8A-40A
	1
	0.0

	
	8
	0.0

	
	40
	0.0


6.Z 
Band 3, Band 8 and Band 40
6.Z.1 
Operating bands for CA

Table 6.Z.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_3-8-40
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

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


6.Z.2 
Channel bandwidths per operating band for CA
6.Z.3 
Harmonics IMD study

6.Z.3.1 
For the BS
6.Z.3.2
For the UE
6.Z.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 6.Z.4-1 and 6.Z.4-2 respectively, and is only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.
Table 6.Z.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-8A-40A
	3
	0.5

	
	8
	0.3

	
	40
	0.5


Table 6.Z.4-2: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-8A-40A
	3
	0.0

	
	8
	0.0

	
	40
	0.0


