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1 Introduction
Last meeting, RAN1 sent an LS to RAN4 on wideband carrier operation for NR-U and ask some questions as below:
· Question 1: Will there be a need for RF requirements within a wideband carrier (> 20 MHz) that spans multiple “LBT sub-bands?” Please consider transmit/receive requirements at both gNB and UE.

· Question 2: Will guard bands be needed at the edges of each “LBT sub-band”?
· Question 3: If yes to either of the above questions, could RAN4 provide a feasibility assessment on the development of such RF requirements? Please consider at least the following aspects:

· Transmission to/from one UE on either contiguous or non-contiguous “LBT sub-bands” within a carrier and combinations thereof
· RF filtering aspects at both the base station (BS) and UE including time required to adapt filtering to meet new RF requirements, and whether RF filtering would be adaptive or not

· Whether or not the requirements are different for the options listed in the above RAN1 agreement

· Whether or not the requirements can be the same as for CA but defined to apply within a wideband carrier
In this contribution, we discuss the response to these questions.
2 Discussion

As stated in RAN1 LS, if LBT operation is performed in sub-band within a wideband carrier, RF leakage and interference to/from another sub-band may occur and impact system performance.
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Figure 1 : Wideband carrier operation for NR-U with LBT performed on a 20 MHz basis in each “LBT sub-band.” In this example, LBT fails in 1 out of 4 defined LBT sub-bands (from [1])
In RAN4, there is no such kinds of requirements for both BS and UE. For UE TX, there is in-band emission requirement but this requirement is verified after FFT so it assumes the interference is to other orthogonal RBs. For BS RX, there is in-channel selectivity requirement but also it only considers the interference is orthogonal to the wanted signal. In this scenario, the failed LBT sub-band may be used by WiFi, LAA or another NR-U BS/UE, so it could not assume that another system is always orthogonal. It means that current RF requirements are not so relevant to this specific scenario.
Observation 1: RAN4 doesn’t have such kind of requirements for both transmitter and receiver for both BS and UE in current specification.

Because these are totally new RF requirements in RAN4, so before we decide to introduce them, we need first fully understand the reason to define it, e.g. how it will impact system performance and what is the system need. And also, we need fully investigate what requirement can be implemented by BS and UE before we specify it, balance between system performance and cost of the product needs to be considered. Therefore, it may be a relative long study and it is very possible that RAN4 cannot give an answer at this stage.

Observation 2: The need and feasibility to introduce these requirements need further study in RAN4 before we decide to introduce such requirements.
For the guard bands in question 2, it seems depend on the RF requirements. It may be straightforward that guard bands are needed but it may be not necessary to discuss and specify it and can be left to the implementation issue.
Observation 3: Guard bands depend on the RF requirements and can be left to the implementation issue.
3 Conclusion
Based on the analysis in this contribution, we give some observations on these questions and the corresponding reply LS is drafted in [2].

Observation 1: RAN4 doesn’t have such kind of requirements for both transmitter and receiver for both BS and UE in current specification.

Observation 2: The need and feasibility to introduce these requirements need further study in RAN4 before we decide to introduce such requirements.
Observation 3: Guard bands depend on the RF requirements and can be left to the implementation issue.
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