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Introduction
During RAN4#84bis, BS RF requirements have been discussed [1]. Way forward to study FRC as well as Tx/Rx requirements was agreed in [2]. This document presents Nokia’s views with respect to BS RF requirements for UL sharing.
Discussion
Contribution [1] provided the list of additional BS RF requirements for SUL with and without LTE/NR UL sharing. It was indicated in [1] there is no need for additional Tx requirements. For Rx requirements, similar statement has been made (LTE/NR requirements to be applied individually) except for in-channel selectivity where it was proposed to verify NR wanted signal with LTE interfering signal. Furthermore, it was proposed to design new FRCs to accommodate both LTE and NR in one channel. As an example, it was proposed to use 10RBs for NR and 15RBs for LTE in 5MHz bandwidth. For 10/15/20MHz bandwidth, it was proposed to use 25RBs for NR and 25RBs for LTE.
First of all, as SUL does not require any kind of UL sharing (see more details in [6]), it is beneficial to identify and differentiate which requirements are needed for SUL with and without UL sharing. In our opinion, there is no need to introduce additional NR BS requirements for SUL operation without UL sharing as generic NR requirements will verify above mentioned operation.
Proposal 1: For SUL operation without UL sharing, no additional NR BS requirements need to be specified.
For SUL with UL sharing few clarifications need to be made. Regarding the statement in [1] on no need for additional requirements, further clarification is needed on “LTE and NR requirements can be applied individually”. Is the assumption to verify Rx requirements for LTE and NR independently or simultaneously? We believe such a clarification needs to be agreed first. Furthermore, transmitter test model assumptions have to be also clarified as obviously Rx requirements need to be tested with Tx ON for both LTE and NR in order to verify proper operation for SUL with UL sharing.
Proposal 2: For SUL operation with UL sharing, Rx requirements have to be verified with simultaneous operation of LTE and NR in normal operating conditions (Tx ON).
As proposed FRCs in [1] assume the same spacing, modulation and coding rate, it is questionable if those are necessary as it is not clear which additional RF impairments would be verified on top of generic FRCs defined for both LTE and NR. The guard band between LTE and NR need to be also studied, [3], [4] and [5] indicated at least one PRB is needed to ensure no impact on the performance of LTE uplink throughput. Instead, RAN4 should introduce FRCs which would verify UL sharing specific characteristics. As different subcarrier spacings (SCSs) are considered for NR, UL sharing operation with LTE RBs and NR 30kHz SCS RBs in the same carrier need to be verified. It has been also shown in [4] and [5] 30kHz SCS NR aggressor interferes less with an adjacent LTE victim than 15 kHz SCS NR, such a scenario is therefore recommended to maximize the performance of UL sharing. Furthermore, as UL sharing is considered for both FDD and TDD bands, certain assumptions shall be made regarding the time slot durations between LTE and NR. Finally, new FRCs need to follow RAN1 decisions (TB size, etc.) to be made at RAN1#91.
Proposal 3: For SUL operation with UL sharing, FRCs with LTE RBs and NR 30kHz SCS RBs in the same carrier shall be considered. Guard band between LTE and NR as well as time slot durations between LTE and NR need to be also studied and clarified. 
Conclusion
On the basis of discussion in this document, it is proposed to agree the following proposals:
Proposal 1: For SUL operation without UL sharing, no additional NR BS requirements need to be specified.
Proposal 2: For SUL operation with UL sharing, Rx requirements have to be verified with simultaneous operation of LTE and NR in normal operating conditions (Tx ON).
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