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1 Introduction
In the previous RAN4 meeting, papers [1~4] provided the feasible study for the Band 3 and Band 39 CA, especially for the UE reference architecture for 1UL/2DL(i.e. CA_3A-39A) operation mode. In this paper, we try to capture the studies into the TR36.714-02-01[5].
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6.x  Feasible study for CA_3A-39A
6.x.1  Operating bands for CA
Table 6.x.1-1: Band Information for Band 3 and Band 39
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band

BS receive / UE transmit
	Downlink (DL) operating band
	Duplex Mode

	
	
	
	BS transmit / UE receive
	

	
	
	FUL_low         –       FUL_high
	FDL_low        –       FDL_high
	

	CA_3-39
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	39
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD


It can be seen that the downlink frequency of Band 3 is immediately adjacent with the frequency of Band 39.  For the feasibility study, the 1 UL CC will possible located in either of bands.
6.x.2  UE reference architecture study
Two possible reference architectures are considered with simultaneous and non-simultaneous Tx/Rxfor FDD-TDD CA H/H combination in RAN4. Both of the architectures are using triplexer to combine the two Bands.
The 2DL CA combination of Band 3 and Band 39 can be seen as FDD-TDD CA H/H combination. However, the fact is that Band 3 and Band 39 CA do not have frequency separation that makes it impossible to design a triplexer, and the conventional CA approach is not feasible. It need to study some other possible and feasible architectures for Band 3+ Band 39 2DL/1UL CA.
Alternative architecture 1. Extended duplexer/ filter
A. Extended duplexer of Band 3
Due to the downlink frequency of Band 3 is immediately adjacent with the frequency of Band 39, one of the possible architecture is to use an extended duplexer by extending the Band 3 single band duplexer from 1880 MHz to 1920 MHz in order to cover the whole 115MHz including both Band 3 DL and Band 39 UL/DL frequency, illustrated in figure 6.x.2-1.
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Figure 6.x.2-1. Reference architecture with extended duplexer of Band 3
As can be seen in the figure 6.x.2-1, the FDD and TDD carriers are sharing a common receiver with the extended duplexer. By comparing with Band 3 duplexer, the DL bandwidth of the extended duplexer is extent from 75MHz to 115MHz, while the UL Bandwidth is kept. 

The main drawbacks of this architecture are:
1. The performance of B3 filter could be impacted due to the Rx frequency range extended to 115 MHz. 
2. When Band 3 is operating with some other bands especially Band 1 as CA operation, there is no gap between Band 1 UL and extended DL(i.e. Band 3 +Band 39 Rx), which makes it impossible to design a quadplexer. 
3. Excepting REFSEN requirements, some other receiver requirements such as ACS, blocking could also be impacted.
4. Simultaneous Tx/Rx cannot be supported when B39 is used as PCell.

B. Extended filter of Band 39
Similar with the extended Band 3 duplexer, one possible architecture is to use an extended filter by extending the Band 39 single band filter to cover the whole 115MHz including both Band 3 DL and Band 39 UL/DL frequency, which is illustrated in figure 6.x.2-2.
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Figure 6.x.2-2. Reference architecture with extended filter of Band 39
As can be seen in the figure 6.x.2-2, the FDD and TDD carriers are sharing a common receiver. By comparing with Band 39 filter, the filter bandwidth is extent from 40MHz to 115MHz. In order to support Band 3 fallbacks to single band mode, the Band 3 single band duplexer is kept.
The main drawbacks of this architecture are:
1. The RF chain becomes more complicated, it needs some extra RF components such as SAW filter and splitter to support the combination of single-band mode and CA mode.
2. Some Tx requirements (such as out-of-band emission requirements) could also be impacted due to the out-of-band emission in adjacent channel may not be attenuated by the extended filter.
3. Simultaneous Tx/Rx cannot be supported whatever Pcell is available in Band 3 or Band 39.

In order to eliminate the drawbacks of bullet 2, it can optimize the RF chain of Band 39 by using separate filters for Band 39 Tx and extended Rx, illustrated in 6.x.2-3, however the above drawback bullet 1 and 3 cannot be avoid.
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Figure 6.x.2-3. Reference architecture with extended filter
Alternative architecture 2. Dedicated Triplexer
The “dedicated triplexer” means a triplexer only cover the partial frequency range of Band 3 hold by the operator for the dedicated scenarios. For example, the partial frequency range of Band 3 can be 1710MHz ~1735MHz for uplink and 1805MHz ~ 1830MHz for downlink. 
Follow this kind of “dedicated triplexer”, it can offer 50MHz gap between Band 3 downlink and Band 39 UL/DL. In this case, the traditional conventional CA approach for the FDD-TDD CA H/H combination can be applied. In order to support Band 3 fallbacks to single band mode, the Band 3 single band duplexer is kept.  The architecture is illustrated in figure 6.x.2-4.
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Figure 6.x.2-4. Reference architecture with dedicated triplexer supporting simultaneous Tx/Rx
It should be noted that the Pcell can be available in Band 3 or Band 39. In addition, it can support non-simultaneous Tx/Rx as well.
The main drawbacks of this architecture is the RF chain become more complicated due to some extra RF components such as SAW filter and splitter to support the combination of single-band mode and CA mode are needed.

From implementation aspect, both in Figure 6.x.2-3 and Figure 6.x.2-4, the additional SAW filter and splitter will be needed, where the SAW filter aims to restrict Band 3 frequency range supported in CA operation, and the splitter aims to split the Band 3 signal to support both single-band operation and CA operation. 
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