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1 Introduction
In the last meeting, some papers [1] [2] provided the feasible study for the Band 3 and Band 39 CA. In this paper, we give some further considerations for these two bands CA.
2 Discussion
2.1 2DL CA

There is no frequency gap between Band 3 DL and Band 39 UL/DL which makes traditional triplexer unachievable.  In [1], only 2DL CA configuration was considered for the first phase and some of the possible reference architectures were illustrated such as by using the extending duplexer of Band 3 to covering both Band 3 downlink and Band 39 frequency range.  Although we have received some filter data from one of the vendors, almost all of the companies think it is difficult to implement the extending duplexer of Band 3 because of the larger downlink frequency range. We consulted some other filter vendors and the similar feedbacks were received.
During the discussion in the last meeting, the other reference architecture for 2DL CA was also mentioned, which was using the “dedicated triplexer” to cover the partial frequency range of Band 3 to offer the enough gap between Band 3 downlink and Band 39 UL/DL. For example, the partial frequency range of Band 3 can be 1710MHz ~1735MHz for uplink and 1805MHz ~ 1830MHz for downlink. By using the “dedicated triplexer”, the gap between Band 3 downlink and Band 39 UL/DL is 50MHz. if we assume triplexer with the gap of 50MHz can be implemented, and then the traditional reference UE architecture by using triplexer can be used.  The reference architecture not supporting simultaneous Tx and Rx is illustrated in figure 1.
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Figure 1. Illustration for the reference architecture by using dedicated triplexer not supporting simultaneous Tx and Rx with the partial frequency range (for example) of Band 3 transmitted
It should be noted that the Pcell can be available in Band 3 or Band 39 in the Figure 1. In addition, the reference architecture by using the “dedicated triplexer” can support simultaneous Tx and Rx as well. However, some problems may be raised as follow:
1. Fall back problem

The fall back problem will exist when the 2DL CA fall back to the single band operation due to only the partial frequency range of Band 3 can be covered and Band 3 should be operated with full frequency range in single band mode.  

2. Implementation problem

It can be foreseen that it seems difficult for the filter vendor to develop such kind of “dedicated triplexer” to only cover the partial frequency range of one band from technical or marketing aspect. 
One alternative solution is using the additional SAW in each path of Band 3 to restrict the frequency range, namely “SAW+ triplexer”.  For Band 3 Tx path, the SAW is allocated before triplexer and for Band 3 Rx path, the SAW can be allocated after triplexer. When SAW is simply allocated after triplexer, the receiver RF single will be attenuated by the SAW out of the Band 3 partial receiver frequency range, which means no RF signal can pass though in Band 39 DL frequency which is out of SAW frequency, the consequence is the Band 39 Rx cannot work. To solve this problem, some other components may be needed which makes the RF front end more and more complicated, meanwhile the additional IL introduced by SAW or other possible RF components will be further reduce the transmitter output power and relax the REFSENs. It is not possible to be accepted. In addition, it should be noted that the above problem 2 are also exist in the “SAW+ triplexer” solution.  

We list all of the possible UE reference architectures so far for Band 3 and Band 39 2DL/1UL CA feasible study, summarized as in table 1.
Table 1.  Possible UE reference architectures for Band 3 and Band 39 2DL/1UL CA
	Pcell
	reference UE architecture
	Problems

	Band 3
	triplexer
	It is impossible to implement a triplexer because there is no frequency separation between these two bands

	Band 3
	extending duplexer of Band 3
	It is hard to implement the extending duplexer according to the feedback from some filter vendors, and the impact to quadplexer should also be considered. But it’s still a potential way to support 2DL CA. Further study or more filter information should be needed in SI.

	Band 39
	extending filter of Band 39
	Band 3 UL frequency resource is waste and some requirements (such as Tx out-of-band emission requirements) may not meet.

	Band 3 or Band 39
	“dedicated triplexer”
	·   The 2DL CA fall back to the single band operation makes problem due to Band 3 cannot works on the full band.

·   One alternative solution is to use the additional SAW in each path of Band 3 to restrict the frequency range, but Band 39 Rx cannot work. To solve this problem, some other components may be needed which makes the RF front end more and more complicated, meanwhile the additional IL introduced by SAW or other possible RF components will be further reduce the transmitter output power and relax the REFSENs. It is not possible to be accepted. 
·    In addition, it can be foreseen that it seems impossible for the filter vendor to develop such kind of “dedicated triplexer” to only covering the partial frequency range of one band from technical or marketing aspect.


It can be seen from table 1, all of the possible architectures so far for Band 3 and Band 39 2DL CA can be foreseen to be difficult to minimize the influence on the performance of the single band.

2.2 3DL CA
In the SI, two cases of CA band combination were mentioned in the SID, which are Band 3 + Band 39 for 2DL and Band 3 + Band 39 + Band X for 3DL.  The potential Band X was given in [2], which are Band 8 or Band 41. 
Considering the 2DL CA for Band 3 and Band 39 is very difficult, to kick off the feasibility study for the next steps, we propose to focus on 3DL CA study and collect filter information in this SI.
3 Conclusion
In the paper, we provide some further considerations for the feasibility study of Band 3 and Band 39 CA. The conclusions are:
Proposal 1: If possible, continue to collect the filter data for the feasibility study Band 3 + Band 39 2DL CA based on extending duplexer architecture. 

Proposal 2:  For the 3DL CA study, focus on the combination of Band 3 +Band 39 +Band 8(or Band 41).
4 Reference

[1] R4-161551, Discussion on UE reference architecture for Band 3 and Band 39 2DL CA, ZTE, Nubia Technology
[2] R4-162223, Discussion on LTE Advanced Carrier Aggregation for Band 3 and Band 39, CMCC







 3/3

_1523887422.vsd
�

Band 3 Tx


Band 3 Rx


Band 39 Tx


Band 39 Rx


“Dedicated Triplexer”


Frequency range supported by“Dedicated Triplexer”, for example: 
B3 Tx:1710MHz~1735MHz
B3 Rx: 1805MHz~1830MHz
B39 Rx: 1880MHz~1920MHz 



