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1 Introduction
In the last RAN meeting, the core part of TDD-FDD CA WI is closed because one of the example band combinations was closed. But there’s no agreement on how to use the triplexer for TDD-FDD CA including 3.5 GHz band. In RAN#64 meeting, CA_19A-42C, CA_3A-42C and CA_1A-42C were approved. The reference architecture for TDD-FDD CA including 3.5GHz bands still needs to be discussed. This contribution provides our view about this issue.
2 Discussion
2.1 UE RF reference architecture
In the last meeting, there’s extensive discussion about the triplexer usage for the CA including 3.5 GHz band. After discussion with filter vendors, we think a general triplexer can be used for the UE supporting CA when 3.5 GHz band is included. Figure 1 and figure 2 can be used as the reference architecture for the L+3.5 GHz band and H+3.5GHz band.
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Figure 1: UE reference architecture for B19+B42
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Figure 2: UE reference architecture for B3+B42
One of the benefits of triplexer architecture is that 3.5 GHz TDD band can use the antenna switch for the Tx/Rx switch, so for 3.5 GHz bands the additional IL for CA is only the triplexer insertion loss. Therefore, we have the following proposal.
Proposal 1: A general triplexer before the antenna could be approved as the UE RF reference architecture for the CA supporting 3.5 GHz Bands.

2.2 Insertion loss of the triplexer
According to one filter vendor’s simulation, the typical IL for the triplexer is listed in Table 1. 
	Low band
	High band
	3.5GHz

	0.48
	0.75
	0.76


Looking at the IL for the low band and high band, they are larger than the L-H diplexer. Generally low band is less challenge than high band, so the difference may be considered to be absorbed by UE. For high band the PCB loss, switch loss etc. are larger than low band, and they contribute to the loss. So the IL difference of high band should not be ignored. The typical IL for High band of an L-H diplexer is 0.45 dB, so if triplexer is used as a component for the reference architecture, then the additional 0.3 dB IL for the High band should be counted.
Proposal 2: For the UE supporting CA with 3.5 GHz Band, the insertion loss for High band (1.7 GHz ~ 2.7 GHz) should be increased by 0.3 dB.
2.3 Separate antenna solution
In the last meeting, there were some comments that separate antenna can be considered for the challenging CA like the CA supporting 3.5GHz. After some thinking about the separate antenna solution, we don't think it can be the assumption for the requirements definition.
There were also some comments that the high frequency antenna is much smaller than the low frequency band, so there’s little difficulty to add additional antenna for high frequency. But when deep thinking this issue, it’s not so easy to add more antennas to UE PCB, especially for smart phones.
There are many kinds of antenna in the device design now, like GSM, LTE, WCDMA, TD-SCDMA, CDMA 2000, WIFI, GPS, FM, NFC and diversity antenna for LTE/WCDMA. The PCB area for these antennas is already very limited. For smart phone, actually the PCB size is very small. Large amount of area can’t be used as the antenna area, such as battery area or part of the screen area or metal body area. Some skills need to be used to let single antenna to support multi-RATs/multi-bands in order to save area. Otherwise too many antennas in a single device will be a problem. When thinking of adding more antennas, the antenna clearance and isolation between the antennas should also be considered. All of these will occupy more area, so if separate antenna is used for some frequency band, then additional 2 antennas including 1 Tx/Rx antenna and 1 Rx antenna are needed, about 1/3 area for 1 GHz antenna, clearance and isolation area is needed. It’s not a small area especially there’s no extra area already. Considering all of these reason, the separate antenna solution is not a solution can be used in some kinds of device, such as smart phone or tablet.
After careful thinking, we don’t think separate antenna can be used for every kind of device. The specification defines the minimum requirement and it’s for all kinds of device, so we have the following proposal.
Proposal 3: Separate antenna solution for CA should not be the assumption for the requirements definition for CA.
3 Conclusion

This contribution analyzes the triplexer usage for the UE RF reference architecture for TDD-FDD CA and also provides some thinking about separate antenna solution, the following proposals are given.
Proposal 1: A general triplexer before the antenna could be approved as the UE RF reference architecture for the CA supporting 3.5 GHz Bands.

Proposal 2: For the UE supporting CA with 3.5 GHz Band, the insertion loss for High band (1.7 GHz ~ 2.7 GHz) should be increased by 0.3 dB.
Proposal 3: Separate antenna solution for CA should not be the assumption for the requirements definition for CA.
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