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1 Introduction

In TSG-RAN #63, two inter-band CA band combinations [1] [2] both containing 3.5GHz band were approved. This paper discusses the categorization of 3.5GHz and proposes potential RF architecture for it.
2 Discussion
2.1 Current CA classification and RF architecture
When inter-band CA was introduced, Low band, High band and Mid band were categorized as below 1.2GHz, above 1.7GHz and left over. Correspondingly, 2CC CA can be categorized as Low-Low, High-High, Low-High or others containing Mid band. A diplexer is always considered for a UE supporting Low-High band combination, while quadplexer or diplexer is considered for a UE supporting Low-Low or High-High band combination as in figure 1.
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Figure 1. RF architecture for Low/High, Low/Low and High/High combinations

When multiple combinations is considered, a common diplexer plus RF switch is likely to be introduced as in figure 2.
[image: image2.emf]Diplexer

Low/High

Dualplexer

High A

Switch Low

Switch High

Quadplexer

High B/High C

Dualplexer

Low A

Quadplexer

Low B/Low C


Figure 2. RF architecture for multiple Low/High combinations
2.2 Consideration for 3.5GHz band
In RAN#63, two 2.6GHz + 3.5GHz inter-band CA combinations (band 7 + band 22 and band 41 + 42) were approved. The gap between the two aggregated bands is more than 700MHz, and 3.5GHz band is almost as high as 2nd order harmonic of 1.7GHz band. Therefore, it seems a little strange to define these two band combinations also as High-High ones. 

Moreover, from RF design point of view, for example, when a UE support multiple Low-High and High-High combination including 3.5GHz such as band 3+7, band 7+22 and band 8+22, the current RF architecture will be even more complicated as in figure 3 as an example.
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Figure 3. RF architecture for multiple Low/High and High/High combinations
In order to simplify the RF architecture, we suggest that the RF component of triplexer (a three-port to one-port multiplexer) can be used for inter-band CA including 3.5GHz. The RF component can split the RF chain into three parts as Low band, High band and “Very High” band. Figure 4 shows a diagram of triplexer whose performance is similar to a common diplexer. The isolation between each band is around 17-20dB for minimal value, and the insertion loss of each band is about 0.4-0.8 dB for ETC.
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Figure 4. Triplexer example

By introducing triplexer the RF architecture in figure 3 can be converted to the one in figure 5, correspondingly less IL will be introduced for band 7 and band 22. For Band 7, one RF switch is saved, and 7+22 quadplexer isn’t needed. For Band 22, duplexer is used instead of quadplexer, and the switch for very high band is likely to be optional since there is little band above 3.4GHz. Of course similar RF architecture can be reused for TDD band 42 in TDD-TDD and TDD-FDD CA issues.
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Figure 5. RF architecture for multiple Low/High and High/High combinations using triplexer
3 Conclusion

As 3.5GHz inter-band CA is being introduced in the specification. We suggest that the group reconsider the categorization on 3.5GHz band. And we recommend that triplexer could be used to simplify the RF architecture and decrease insertion loss.
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