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1 Introduction
The WI for TDD inter-band CA of Band 39 and Band 41 was approved in RAN#58[1]. And in recent RAN4 meetings, UE RF architecture and requirements related with this WI were discussed [2-6]. Several options were proposed, but have not been decided yet. Hence in this contribution, review summary and further analysis for the candidate UE architectures are provided. 
2 Discussion
For UE front-end architecture of TDD inter-band CA, simultaneous/non-simultaneous TX/RX is a critical UE specific and Band-combination specific feature, which should be taken into account. As shown in Fig.1, for CA_B39_B41 with simultaneous TX/RX, 1UL is supported at either bands or 2UL at both bands. However, for CA_B39_B41 with non-simultaneous TX/RX, only 1UL is supported at either band as shown in Fig.2. 


Fig.1 CA_B39_B41 with simultaneous TX/RX

                 
   Fig.2 CA_B39_B41 with non-simultaneous TX/RX
2.1 Diplexer or Duplexer
In RAN4#66, UE architectures were firstly discussed. Due to specific for TDD inter-band CA which supported simultaneous or non-simultaneous TX/RX, a single UE architecture was proposed as below[2]. This architecture supports both simultaneous and non-simultaneous TX/RX. The topic is which passive device would be used with ANT, diplexer or duplexer?
From standpoint of general device structure, diplexer is consist of high pass filter and low pass filter, while duplexer is consist of two band-pass filters. So it is highly challenge for duplexer design caused by B41 with wide band range and in-device coexistence problem. Based on the design flexibility, diplexer is preferred as a better choice than duplexer, though diplexer will generate larger IL.


Fig.2 Diplexer or duplexer UE architecture for CA_B39_B41
Obervation1: Diplexer is preferred choice than duplexer in the front-end block of UE architecture due to reduce design flexibility.
2.2 One ANT or Two ANTs
Besides UE architecture with 1 ANT as above, architectures with 2 ANTs were also proposed [3]. 
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Fig.3 UE architectures with 2 ANTs for CA_B39_B41 
The UE capability and RF performance for these three architectures with 2 ANTs are
(a) The architecture neither supports simultaneous TX nor RX diversity, so only used for 1UL. Low IL due to absence of diplexer.
(b) The architecture doesn’t support simultaneous TX, but support RX diversity, hence used for 1UL. Lager IL than (a) primarily because diplexer is used in RX diversity link.
(c) The architecture supports both simultaneous or non-simultaneous TX/RX, thus could be used for 1UL/2UL. It has largest IL among three architectures due to more diplexers are used in TX and RX links.
However, the problematic issues are ANT interference and signal leakage between ANTs. Additional IL will generated by using more devices to solve these problems. Therefore, architecture with 1 ANT is the preferred choice than that with 2 ANTs
Obervation2: Architectures with 1 ANT is preferred choice than 2 ANTs architectures in terms of that the latter ones have to suffer from interference and signal leakage between ANTs.
2.3 Diplexer place
Considering the UE feature of TDD CA and design flexibility, two reference architectures are proposed in WF are shown as below[4]. The difference between two architectures is the diplexer’s place, which results in different UE capability.
(a) The architecture supports both simultaneous and non-simultaneous TX/RX, then could be used for 1UL/2UL. Larger IL is needed in terms of diplexer used in the front-end block with ANT compared to (b), thus decrease the coverage.
(b)The architecture only supports non-simultaneous TX/RX, so could adopted for 1UL. In terms of no IL is generated for TX link caused by diplexer location, so less IL for this architecture.



(a)                                        (b)
Fig.4 Option1-The candidate reference architectures in WF
Since two candidate architectures have separate pros and cons, thus option1 is that either of these two architectures be chosen by operators case by case, which based on their actual network deployment and implemental conditions.
Option1: Either of two architectures adoption could be chosen by operators case by case based on spectral deployment and implemental condition.
Since architecture(a) in Fig.4 supports both simultaneous/non-simultaneous TX/RX, so during the discussion process, most companies agreed it as reference architecture as shown though it has larger IL than architecture(b). And in order to avoid the additional IL of diplexer burdens all bands UE supports, a ANT switch is proposed to add to the architecture(a) in Fig.4, as shown in Fig.5.


Fig.5 Option2-The improved UE architectures with ANT switch
Option2: An improved UE architecture is proposed by adding1 ANT switch based on architecture(a) in Option1.
Reference UE architecture is still in discussion in last meeting between option1 and option2. From implementation standpoint, we propose option2, since it could enable UE implementation less complicated, make mass production more realizable and reduce the cost. But trade off is needed that have to accept excess IL from ANT switch and more ANT ports. For option1, although either architecture could chosen case by case, it still need define rules from UE vendors and operators if architectures are network deployment oriented and band combination specific. 
Propose: Option 2 is supported as reference UE architecture for CA_B39_B41, in order to make UE implementation less complicated and reduce the cost. 
3 Conclusion
In this contribution, the UE architecture issues for TDD inter-band CA of Band 39 and Band 41 are summarized and further analyzed. 
Obervation1: Diplexer is preferred choice than duplexer in the front-end block of UE architecture due to reduce design flexibility.
Obervation2: Architectures with 1 ANT is preferred choice than 2 ANTs architectures in terms of that the latter ones have to suffer from interference and signal leakage between ANTs.
Propose: Option 2 is supported as reference UE architecture for CA_B39_B41, in order to make UE implementation less complicated and reduce the cost. 
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