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1. Introduction

In the last RAN #67 meetings, the 2UL/3DL inter-band CA WI was agreed [1] to study the potential self-interference issues when pairing 2UL and 3 DL CA configurations. RAN4 can study general part to support 2UL/3DL inter-band CA and then individual band issues can be discussed to define as follow UE RF requirements.

· General for all 2UL/3DL pairs

· Specify common RF requirements for inter-band carrier aggregation of 2ULs/3DLs.

· Specify common RRM requirements for inter-band carrier aggregation of 2ULs/3DLs if any.
· Discuss the impact of supporting all 2UL CA configurations that are paired for a certain 3DL CA configuration on UE implementation and network capacity/planning to figure out pros and cons. 
· Note that the discussion itself does not affect the completion of individual 2ULs/3DLs configurations.
· For individual 2UL/3DL pairs
· Analyse the impact of 2UL harmonic/IMD of each CA band combination. 
· In case 2UL creates self-desensitization issue for DL not transmitting then define MSD requirement and test case
In this contribution, we provide example UE RF architectures for 2UL/3DL inter-band CA UE to study self-interference issues, and then we specify the MSD levels based on the UE RF architectures.
2. Basic UR RF architecture
For the UE RF architecture design, we should consider the antenna design complexity and possible RF components and Harmonics/IMD impact. In the previous study for 1UL/3DLs CA, we consider triplexer and Quadplexer for 2UL/2DLs CA. 

From the basic architecture, RAN4 can decide additional ILs and MSD level for 2UL/3DL inter-band CA. Figure 1~3 are basic UE RF architecture to support 2UL/3DL inter-band CA.

In the figure we assume the low/mid/high band as follow

· Low band : 452.5MHz ~960MHz ( up to 1GHz)
· Mid band : 1427.9MHz ~2200MHz 

· High band : 2200MHz ~2690MHz (up to 2.7GHz)

All proposed 2UL/3DL inter-band CA combination can support with above 3 band division.
[image: image1.png]Low_Mid
Band
ANT1

DIP

High Band
ANT2

1 o

sw

Low Band
DPX

Mid Band
DPX

High Band
DPX

Low Band

PA

S

Mid Band
PA

|

High Band
PA

S

RFIC





Figure 1 Basic UE RF architecture using Diplexer

Figure 1 is modified the general UE RF architecture for 2UL inter-band CA class A1 and A5. We add separate antenna2 and RF path to support another band.
For inter-band CA combination with harmonic issue e.g. CA class A2, RAN4 inserted harmonic trap filter between switch and duplexer to avoid the harmonic impact in the own RX band in figure1. So the figure 1 can cover CA class A1, A2 and A5. 
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Figure 2 Basic UE RF architecture using Quadplexer

For the 2UL inter-band CA class A3 and A4, RAN4 use Quadplexer to divide adjacent operating bands as shown in Figure2. Therefore we just added RF path to support another band for 2UL/3DL inter-band CA in figure 2.
For the 1UL/3DL CA UE, the general UE architecture with Diplexer also used to define additional ILs as shown in figure1. And also RF architecture with Quadplexer considered for 1UL/3DL inter-band CA e.g. B1+B3, B2+B4, B4+B30 and B8+B20. 
Therefore, we can use general UE RF architectures for 2UL/3DL inter-band CA as shown in figure 1and 2.
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Figure 3 Basic UE RF architecture using Triplexer

The UE RF architecture with triplexer also considers as example RF architecture for 2UL/3DLs inter-band CA. However, RAN4 do not consider triplexer to decide the additional insertion loss for pure inter-band CA band combinations. The triplexer is only considered for CA UE for some very-high frequency (up to 3.6Ghz) CA band combinations e.g. B1+B3+B42, B1+B42+B42, B3+B42+B42 and B19+B42+B42 for 3DL inter-band CA. However the completed band combinations with very-high band frequency will be added in this WI, then RAN WG4 can consider the Triplexer architecture in figure 3.
From these analyses, we propose as follow
Proposal 1: RAN WG4 can refer three UE RF architectures as shown in figure 1, 2 and figure 3 to define the MSD level. 
3. Conclusions


In this contribution, we propose general example architecture to define Tx/Rx requirements.

Proposal 1: RAN WG4 can refer three UE RF architectures as shown in figure 1, 2 and figure 3 to define the MSD level. 
References
[1] RP-150479, “New WI proposal: LTE Advanced 3DL/2UL inter-band Carrier Aggregation”, Nokia Corporation, LG Electronics
[2] TS 36.101 v12.7.0
[3] TR 36.860 v12.0.0
[4] TR 36.853 v12.0.0
