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1
Introduction

As it already announced, KT started 3DL CA commercial service on January2015. Total amount of aggregated BW is 40MHz on B1, B3 and B8 and we provide up to 300Mbps download speed per user as of today. In addition, in RAN #65 meeting, KT submitted three 3DL TDD-FDD CA WIs and they were all approved. Approved CA band combinations were B1+B3+B40, B1+B8+B40 and B3+B8+B40 respectively. 
As KT launched the 3DL CA commercial service, we are planning to starts TDD related 3DL CA service soon. Given this situation, KT have tried to design single UE reference architecture which shall support all 3DL band combo based on our spectrum holding. In other words, we have considered fallback operation based on KT operator specific spectrum holding situation. Based on above fact, we are presenting our view regarding UE reference architecture in order to support B1+B3+B40 with our existing 3DL combo properly.
2
UE reference architectures 
 Fig 1 shows UE reference architectures that we considered for B1+B3+B8 3DL CA WI. B1+B3 quadplexer design was issues at that time and we managed to complete this WI on September. 2014 based on the tremendous discussion.
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Fig 1. UE reference architecture for B1+B3+B8 3DL CA

As we indicated in the section 1, we are considering TDD-FDD 3DL CA service. If we simply consider the UE reference architecture, it might be described as Fig 2. We noted that Fig 2 is based on our spectrum holding even though RAN4 is usually focused on band combo specific reference architecture.
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Fig 2. UE reference architecture for B1+B3+B40 3DL CA WI using pentaplexer
Most challenging part is B1+B3+B40 pentaplexer. We have several concerns on this particular architecture.

1.  We are not sure we can get the pentaplexer with reasonable price and good performance. Because it might be required by small group of operators. In addition, initial data regarding pentaplexer from filter vendors are below our expectation.
2. This pentaplexer affects previous B1+B3+B8 3DL CA. Let`s assume that that new terminal need to support both B1+B3+B8 CA, B1+B3+B40 CA. Meanwhile legacy terminal only support B1+B3+B8 CA and its fall back mode. There will be devices that can achieve different level of performance for B1+B3+B8 CA even though operator uses same network due to the pentaplexer.
Therefore we are proposing that we do not consider pentaplexer for B1+B3+B40 3DL CA.
Proposal 1: Do not consider pentaplexer for B1+B3+B40 3DL CA.
Another architecture that we can consider is separated switch architecture as shown in Fig 3.
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Fig 3. UE reference architecture for B1+B3+B40 3DL CA using separated switch
RAN 4 usually classified band 40 as high and we have considered the diplexer in order to support band 40 related CA. If we have to adhere to use this design, we want to introduce separated switch for the band 40. The separated switch can be used for bands which are above 2.1GHz such as Band 7 etc. 
In reality, filter venders consider up to 2.1GHz as middle band and they also consider above 2.1 GHz as high band. Therefore we strongly believe that we can just reflect the real market situation in the 3GPP when we introduce the separated switch in order to support B40. For the more, if we introduce separated switch here, we can avoid pentaplexer or hexaplexer in order to support high order CA for the high frequency range in the future.

If introduction of new switch is not comfortable to some terminal vendors due to whatever reasons, we propose next alternative architecture using triplexer as shown in figure 4.
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Fig 4. UE reference architecture for B1+B3+B40 3DL CA using triplexer
Figure 4 is already proposed by several companies who are interested in B42 related CA. in their contributions, triplexer is considered to support B42 based on single antenna reference architecture. If we just re-consider tripexer range from 2.3GHz to 3.6GHz, we can use tripexer architecture again even here.
 For the operator point of view, figure 3 and figure 4 does not have much difference. However in order to reflect the previous RAN4 discussions (just want to reuse the previous diplexer), we slightly prefer separated switch architecture rather than triplexer architecture.
Proposal 2: Consider separated switch in the high band in order to avoid pentaplexer.
Proposal 3: Consider Figure 3 as reference for B1+B3+B40 3DL CA.

3
Proposal 
 In this contribution, we present the several UE reference architectures for B1+B3+B40 3DL CA. our proposal can be summarized as 
Proposal 1: Do not consider pentaplexer for B1+B3+B40 3DL CA
Proposal 2: Consider separated switch in the high band in order to avoid pentaplexer.

Proposal 3: Consider Figure 3 as reference for B1+B3+B40 3DL CA.[image: image5.jpg]Y




