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1 Introduction

UE architecture to achieve CA_B1-B28 has been discussed since WI started.  Discussion point is working assumption whether harmonic trap filter (HTF) should be included or not.  This contribution summarizes views and tries to propose way forward.  Proposal in this contribution is to specify requirements for CA_B1-B28 under inclusion of HTF. 
2 Issue to be solved
Issue is quite simple but quite difficult to get agreement in RAN4 because situations are different between operators and operators.  As all of relevant parties have been aware of, implementation of HTF is quite meaningful for operators who are suffering from 3rd harmonic problem.  On the other hand, HTF is meaningless or even playing a bad role for operators who do not have harmonic problem.  Let’s consider situations for Japan and Region 1 in Section 2.1 and 2.2, respectively.
2.1 Japanese Situation
In Japan, mobile service by operating 700MHz spectra would be launched within a year.  Namely, frequency assignments by government have been already finished.  Therefore, it is clear that there is no operator that will be suffered from 3rd Harmonic problem.  In this case, HTF is never needed for operating CA_B1-B28.  Consequently, inclusion of HTF just results in performance and/or coverage loss.  Regarding aspects mentioned above, it is true that Japanese operators will not welcome to implement HTF for this CA combination.
Observation 1: It is likely that Japanese operators will not welcome to implement HTF on CA_B1-B28 terminals.
2.2 Situation in Region 1
In this section, consideration for Region 1 is presented.
Not like Japanese case, it has been just announced a few months ago that preferred channel arrangement for CEPT contains 2x30 MHz block aligned with 3GPP band 28.  This means that candidates of 700 MHz operators never know whether they would suffer 3rd harmonic problem in Band 1 so far.  In addition, not like Japan, some operators in Region 1 have different block of Band 1 spectra between countries and countries.  This aspect also makes situation complex.  Then, one question comes from inside of us, namely,

· Question: Is it possible for European operators/vendors to say that HTF is NOT needed for CA_B1-B28 in this current situation?
· The Answer: If we (KDDI) were European operator, the answer for question above is “NO”.
3GPP specifications are referred by so many people in the world.  Then, specifications should be elaborated by taking into account various cases of possibilities.
Observation 2: It is quite difficult for European operators/vendors to say that HTF is NOT needed in this current situation. 
3 How to solve the issue?

In this section, we suggest some alternative.  First of all,

Proposal 1: Working assumption for specifying requirements of CA_B1-B28 should be terminals with HTF.
Why so?  Backgrounds are below:

· When RAN4 specify TIB = 0.3 dB, there is no room to include HTF.  Therefore, in the future, if certain operator suffers from 3rd harmonic issue on CA_B1-B28, it means there is no solution to avoid desense of REFSENS of Band 1 UE.  Is it really desirable for RAN4 specifications?
· On the other hand, when RAN4 specifies TIB = 0.3 + 0.x dB (x is IL for HTF), operators who do not want to implement HTF could request UE vendors not to include HTF during products’ development phase.

· However, if one operator request UE vendor not to implement HTF, it is not always achieved.  Certain vendor might want to sell same hardware model for many operators in the world.  In this case, pain of 0.5 dB loss is owed by operators who do not have 3rd harmonic problem.  This is also not desirable case for RAN4 specifications.
Given above three considerations, it is impossible to achieve solution which makes everyone happy.  Then, shared pain approach is suggested here.

Proposal 2: There is no solution which makes everyone happy. Shared pain approach is required to move this WI forward.  Re-evaluation for I.L of HTF should be encouraged.
When we discuss inclusion of HTF, we have always used the value of 0.5 dB I.L.  However, is it really reasonable value?  We have worked with vendors and found that there is still room to improve the value of I.L.  One vendor showed us less than 0.6dB at maximum.  This means that TIB of HTF might be specified less than current value (0.5 dB) with shared pain approach, for example TIB = 0.2 dB might be possible to specify.  It might be a little bit easier to accept for someone who does not like to have HTF in RAN4 specification.
4 Conclusion
In this contribution, we provide our views and special considerations for all of relevant parties of Band 1 and Band 28.  Because it is clear that there is no solution which makes everyone happy, it is quite important to consider not oneself but third party to specify global standard requirements.  Our proposals are following:
· Proposal 1: Working assumption for specifying requirements of CA_B1-B28 should be terminals with HTF.
· Proposal 2: There is no solution which makes everyone happy. Shared pain approach is required to move this WI forward.  Re-evaluation for I.L of HTF should be encouraged.
RAN4 has been working on this topic for several meeting cycles.  We have a lot of other important issues to be solved in RAN4.  We hope proposals in this contribution would be acceptable in RAN4 and improve RAN4 work load.

