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[bookmark: _Ref463014664]Introduction 
A study item on NR based access to unlicensed spectrum has been concluded in RAN#82 plenary in December 2018 [1]. At the same time, a new WI has been approved on NR-U in 5 and 6 GHz [2] which involves RAN4. According to the WID, the RF and RRM core work will start from RAN4#90 and RAN4#90bis, respectively.
In [4] it was agreed that NR-U should support that a serving cell can be configured with bandwidth larger than 20 MHz. Although this brings different advantages in terms of overhead and flexibility, it may introduce additional challenges from a coexistence and RF requirements perspective. In this contribution, we present our view on UE RF requirements eventually needed to ensure fair coexistence of NR-U with other systems in unlicensed band.
Discussion
In the last meeting, RAN1 reached the following two agreements [4]:

Agreement:
· For wideband operation in DL with a single serving cell operation within a carrier with bandwidth larger than 20 MHz
· Multiple BWPs can be configured, single BWP activated, gNB may transmit PDSCH on parts or whole of single active BWP where CCA is successful at gNB (i.e., option 2 and 3 from previous agreement)
· FFS: Restrictions on supportable gaps and combinations of gaps between discontiguous blocks where 
· each block spans contiguous (one or) multiple successful LBT sub-bands
· each gap spans one or multiple contiguous unsuccessful LBT sub-bands
· FFS: Transmission bandwidth adaptation delay, potentially different delay for e.g., different number of supported gaps, different transmission bandwidths and different positions of the LBT sub-bands where transmissions occur
· FFS: Limit on the occupied LBT sub-bands due to regulation and coexistence considerations (not intended to imply that regulation and coexistence considerations will not be addressed)

Agreement:
Operation with multiple active BWPs for a carrier on unlicensed bands is not supported for DL or UL at least in Rel-16 NR-U WI.

According to the first agreement, gNB may transmit in non-contiguous 20MHz blocks inside the active BWP of a wideband carrier based on the outcome of LBT. An example is shown in Figure 1.
[image: ]
[bookmark: _Ref975623]Figure 1. Wideband carrier operation for NR-U with LBT performed on a 20 MHz basis in each “LBT sub-band.”
It is clear that this DL transmission scheme may pose the following challenges:
· A device receiving in the frequency gap where LBT failed may be subject to excessive RF leakage if not controlled at gNB side
· A receiving UE may receive poor SINR in the sub-bands where PDSCH is transmitted if a jammer is present in the gap where LBT failed and no requirement is defined to contain it
In this contribution we are not going to discuss gNB requirements for wideband operation but mainly focus on UE receiver side. Further details in Section 2.1.
It is important to also notice that currently RAN1 has not yet agreed on a transmission scheme for PUSCH so a discussion on the necessary requirements for that case will be presented in the next meetings.
The contribution is organized as follows: Section 2.1 discusses our view on how to define necessary RF UE requirements for wideband DL operation in NR-U, and Section 3 concludes the contribution with a summary of the main observations and proposals.

RF UE Requirements for Wideband Operation 
[bookmark: _Ref521514866]NR-U introduces the possibility to have wideband operation with a bandwidth larger than 20MHz. This is new compared to LAA where carrier aggregation was the only mean to achieve high data rates and transmit with an aggregated bandwidth larger than 20MHz.
However, despite all the advantages that wideband operation may bring (i.e. controlled overhead, UE power saving for BWP-based operation, larger flexibility), care should be taken in defining proper requirements that ensure fair coexistence either with other systems and within the NR-U system itself. Currently, for example, no UE receiver in-channel requirement is defined in 5G NR to contain interference from other transmissions in the same channel. This is in our view a major difference compared to LAA system, in which protection from receiving excessive interference from adjacent channel transmissions was guaranteed by the carrier aggregation framework.
If we consider a non-contiguous DL transmission as the one depicted in Figure 1, a UE receiving this PDSCH signal may be subject to poor SINR performance if a 20MHz wide jammer is present in the gap where LBT failed. An in-channel receiver requirement should be defined for this situation keeping in mind that implementation complexity should not be excessively increased. For this purpose, we believe that definition of a requirement with assumption of no in-gap RF filter rejection might be beneficial in this sense.
Proposal 1: To define UE in-channel RF receiver requirements for wideband operation in NR-U with the assumption of no RF filter rejection in the gaps where LBT fails.

Conclusions
In this contribution we presented our views on the definition of UE RF receiver requirement for wideband operation in NR-U. We believe that the assumption of no additional filtering should be the basis for the definition of the requirement in order to ensure at the same time fair coexistence and avoid additional implementation complexity.
Based on these observations, we made the following proposal:
[bookmark: _GoBack]Proposal 1: To define UE in-channel RF receiver requirements for wideband operation in NR-U with the assumption of no RF filter rejection in the gaps where LBT fails.
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