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1. Introduction
In the last RAN4 NR AH #3 meeting in Nagoya, the detail UE RF architectures was discussed. Also, RAN4 need further discussion to address UE implementation impacts to support various operator request such as 2Tx UL-MIMO, 4Rx receiver and PC2&PC3 UE and high order modulation schemes. 

Hence, we provide our views on UE example RF architectures for both range 1 and range 2 in this contribution to capture in TR37.863-01-01.
Text proposal for TR 37.863-01-01
<Unchanged sections omitted>
5
DC band combination of LTE 1DL/1UL + one NR band: General Part

5.1   UE RF General

5.1.1 Basic DC UE RF architectures at range 1

In a few previous RAN4 meeting, some key features in NR UE 3.5GHz were agreed to support at 3.5GHz NR new bands as below.

· Specify both PC2 and PC3 UE for 3.5GHz NR frequency range in Rel-15
· Shall support 4Rx requirements
· UL 256QAM supporting (w/ QPSK,16QAM, 64QAM)

· Specify 2Tx (for diversity and UL-MIMO) requirements
Also, current 5G NR UE should be support some general features as below.

· Wideband operation in NR band

· NSA UE support LTE (xDL/1UL) + NR (1CC)
From the above observations, we designed a example RF architecture for NSA DC UE.
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Figure 5.1.1-1. NR UE RF architecture w/ sharing antennas at Range 1

Figure 5.1.1-1 shows the common antenna sharing NR UE RF architectures for LTE and 5G NR system to support UL-MIMO and 4Rx diversity. In this figure, the main Tx/Rx antenna can use for both LTE and NR system.

The Figure 5.1.1-1 is used for NSA UE to support LTE and NR new bands except some overlapped frequency range at 3.3~4.2 GHz. 

The following Figure 5.1.1-2 described the NR UE RF architecture considering separate antenna between LTE system and NR bands at sub-6GHz.
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Figure 5.1.1-2. NR UE RF architecture w/ separate antennas at Range 1

The separate antenna RF architecture in figure 5.1.1-2 can be used for NR NSA UE to support LTE and 3.5GHz NR new bands since the LTE band 22, band 42 and 43 is overlapped with 3.5GHz NR new bands. In case, it is quite difficult to divide NR signal and LTE signal in UE side when we consider antenna sharing RF architecture. 

Hence this architecture in Figure 5.1.1-2 also used some specific band combinations for NR DC UE. 
5.1.2   Basic DC UE RF architectures at range 2 

Based on the current assumptions at mmWave UE, we designed the RF architectures

· At least 4Tx antenna to guarantee spherical coverage 
· Use multiple ant. elements with beamforming to get more directive gain

· Consider both single polarization and dual polarization gain
· Consider 2Rx or 4Rx diversity at mmWave

Also, current 5G NR UE should be support some general features as below.

· Wideband operation in NR band
· NSA UE support LTE (xDL/1UL) + NR (1CC)
From the above observations, we designed a example DC UE RF architecture between LTE band and NR new band at mmWave.
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Figure 5.1.2-1. NR UE RF architecture w/ separate antennas at Range 2
Figure 5.1.2-1 shows the NR UE RF architectures with separate antenna structure for NSA DC UE between LTE bands and NR new bands at mmWave. 

When NR UE support dual polarization antennas, we need twice antennas and RFIC at mmWave in a example RF architecture. 
<End of TP>
