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1 Introduction
During the RAN4#78BIS meeting, a number of potential issues were raised. One of the challenges would be analogue device feasibility in high frequency above 6 GHz. This contribution focuses on discussing filter feasibility and shares our views. 
2 Discussion

The frequency range to be studied in the SI is up to 100 GHz. Up until now, 3GPP specification has specified up to around 6 GHz band for LAA so that beyond 6 GHz would be a new filed we need to explore. Thus, we have exchanged three filter vendors to check the availability of filter in higher frequency above 6 GHz. As a result, it seems possible to use LTCC filter up to around 30 GHz although further study is required by considering some side conditions such as size, required filter attenuation, allowed insertion loss, realistic process yield etc.  The below Table 2-1 provides simulation result from a certain filter vendor.

Table 2-1. Filter simulation result 
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0.3 Typ.
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With respect to the frequency range above 30 GHz, so far we have not heard that there are specific technologies to accommodate this even higher frequency range. What we received is a comment that “without offering a feasible method/technology at around 30 GHz, it would be challenging to consider even higher frequency range.” Some may think that whether the LTCC technology can be applied to frequency range above 30 GHz or not. Unfortunately, there are negative answers on this question from filter vendors as follows at this moment. Note that they do not say that it is not possible. They, however, cannot say that it is highly possible at this stage.
· It is expected that there would be a challenge to obtain the same process yield since frequency is so high so that for variation of frequency response becomes larger in terms of absolute value. Thus, without confirming the feasibility of LTCC at around 30 GHz as well as clear specification for the filter at even higher frequency than 30 GHz, it is difficult to expect the feasibility at this moment. 

Considering the above, we observe the followings.
Observation 1: There would be a practical filter technology up to around 30 GHz although more detailed analysis is required considering practical conditions including size, filter attenuation, process variation etc.

Observation 2: The situation of feasibility study beyond 30 GHz is at a level that we need to explore the possibility of filter.

In order to proceed with the discussion in the future meetings, we propose the followings.

Proposal 1: Interested companies are encouraged to investigate if there is a technology barrier at around 30 GHz or not until RAN4#80.

Proposal 2: If it is identified that there is a technology barrier at around 30 GHz at RAN4#80, RAN4 focuses on more detailed discussion at around 30 GHz while RAN4 explores a solution to overcome the barrier.
3 Conclusion

Based on the above discussion, we propose the followings and shares one observation.

Observation 1: There would be a practical filter technology up to around 30 GHz although more detailed analysis is required considering practical conditions including size, filter attenuation, process variation etc.

Observation 2: The situation of feasibility study beyond 30 GHz is at a level that we need to explore the possibility of filter.

Proposal 1: Interested companies are encouraged to investigate if there is a technology barrier at around 30 GHz or not until RAN4#80.

Proposal 2: If it is identified that there is a technology barrier at around 30 GHz at RAN4#80, RAN4 focuses on more detailed discussion at around 30 GHz while RAN4 explores a solution to overcome the barrier. 

