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1 Introduction

As one of example band combinations, CA_B1-B41 was agreed.  Necessary studies have been done in previous meeting (RAN4#70-bis) and documents for draft CR and co-existence study were approved [1] – [2].  The remained issue is UE RF requirements that were discussed in [3].  This contribution clarifies challenges in specifying CA_B1-B41 combo and tries to precede work and make one agreement in this meeting.
2 Challenges on UE RF requirements for CA_B1-B41
Because this CA combination is categorized as high-high band combination, assumed UE architecture seems to be triplexer basis (Band 1 Duplexer + Band 41 Tx/Rx filter).  In [3], simulation result for triplexer has been reported.  Filter curve was also available and re-visited here as Figure 2-1.
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Figure 2-1: B1 and B41 broadband multiplexer
When we take a look at it carefully, one can understand challenges for standardizing this CA combination as following:
· #1: Wide frequency range on Band 41:  
Band 41 supports quite wide frequency range.  It is almost 200 MHz (2496 – 2690 MHz). Even implementing single Band 41 filter is not easy activity, it is clear enough that implementation of triplexer is more challenging.
· #2: Protection for ISM band: 
ISM band locates around 2400 – 2500 MHz (*maybe different from countries countries) and it is located just next to lower frequency side of Band 41.  This means that it is desirable for Band 41 filter to specify protection level from Band 41 Tx to ISM band because smart phones tend to support Wi-Fi.
· #3: Attenuation within frequency range of Band 1 DL: 
Taking a look at green line (curve for Band 41) in Figure 2-1, one can see that attenuation around frequency range of Band 1 DL (2110 – 2170 MHz) is approximately 20 ~ 50 dB. Generally speaking, around 50 dB or larger attenuation tends to be designed to protect self/cross band.  Therefore, it cannot be said that emission level from Band 41 UL to Band 1 DL would be enough. 
To solve these three challenges at the same time, following handlings might be taken.
· Solution for #1 and #2: Split Band 41 single filter into two or more.  For example, multiplexer for CA_B1-B41 might be composed of Band 1 Duplexer + Band 41 lower filter + Band 41 upper filter.

· Solution for #3: MSD (Maximum Sensitivity Degradation) might be specified for Band 1 REFSENS.

· Operational restriction (PCell might be limited), split requirements depending on frequency range, and so on.
We are expecting UE vendors to suggest solution(s) for possible UE architecture for achieving CA_B1-B41.
3 Operational perspective

As observed in Section 2, Band 41 UL might cause desensitization of Band 1 REFSENS.  On the other hand, when UL signal is operated in Band 1 during CA_B1-B41, enough attenuation (more than 50 dB) can be expected.  This means that when PCell is set to Band 1, desensitization of Band 41 REFSENS is not required.  However, ∆RIB might be required both for Band 1 and Band 41 because insertion loss of multiplexer tends to become larger than that of duplexer of single filter.  It is important for us to have common understanding in RAN4 that remaining issues for CA_B1-B41 is only following two things:
1.  Requirements for ∆TIB and ∆RIB values which would be derived from comparison between single filter/duplexer for single carrier operation and multiplexer for CA.

2. Solution for PCell operation in Band 41

If every expert in RAN4 has same understanding above 1 and 2, it is requested to approve following proposal:

Proposal: MSD requirement is not needed when Band 1 is set as PCell during CA_B1-B41 operation.
4 Conclusion
In this contribution, we try to proceed with standardization work for CA_B1-B41.  At the same time, we are making efforts on having same understanding on remaining issues for this CA combination. If every expert in RAN4 has same understanding above 1 and 2 in section 3, it is requested to approve following proposal:

Proposal: MSD requirement is not needed when Band 1 is set as PCell during CA_B1-B41 operation.
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