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1.
Introduction
RAN#88e approved a new “Revised SID: Study on supporting NR from 52.6GHz to 71” [1] with RAN4 as secondary responsible WG.  RAN4 was tasked with the following objectives:

Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz

Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments
This paper discusses the objectives and their details and proposes a work plan to enable conclusion of SID by RAN#90-e in December 2020.  
2. 
Discussion
2.1
Parameters to discuss
NR study and the following work item made some assumptions of the implementation that lead to the existing numerologies now specified for NR. Some of the aspects are discussed below.
RAN4 should prioritize these parameters during the SI, as they are specifically named in the SID.
FFT size – One of the RAN1 agreements was to limit the UE FFT size to 4096. Propose we limit the UE FFT size to 4096 and the maximum number of subcarriers to 3300, similar to other NR bands. 
SCS – Feasible subcarrier spacing is impacted by phase noise and delay spread. NR study item documented phase noise profiles up to 70 GHz in TR 38.803 and RAN1 TR 38.901 has a delay spread as part of the channel model. RAN1 is discussing various values of SCS and RAN4 may choose to evaluate those choices.
Channel BW – Once SCSs and maximum FFT size are agreed along with an initial understanding of BB filter and emission requirements, applicable channel BWs can be studied.

RAN4 may address some or of these items during the SI, however conclusion on any of them is not required during the SI. Work may continue on these in the follow-on work item.
BB filter further studies – To understand close in spectral confinement of the UE uplink signal, a discussion on the spectral utilization should happen. In this study, an implementable UE TX BB filter may be studied and assumed to be used. Emission requirements right outside the allocated channel should well understood. 
PA model – To understand how feasible it for an implementable PA to meet requirements, a study on spectral regrowth is needed. This discussion may occur in the SI, or in the following WI. It is expected that feasible conducted power goes down with increasing frequency.
Phase noise and EVM – Phase noise plays an increasing role in signal quality degradation for the high frequencies above FR1. The effect of phase noise on UE uplink EVM, the formulation of EVM signal processing in the TE, and the effectiveness of possible PTRS phase compensation should be studied.  RAN4 may choose to comment to RAN1 the phase noise spectrum used for system studies. Phase noise work and assumptions may continue during in the following WI.
Emission requirements – Preceding this study, plenary did a regulatory survey study and concluded the findings into TR 38.807 [4]. This survey is helpful in determining regulatory requirements in place for the bands and inside the bands of interest. 

ACS and ACLR – Sufficiently thorough co-existence studies were made during the NR study item with results documented in TR 38.803. 70 GHz was one of the frequency bands so reuse of the findings is possible.
Link budget – Desired cell size should be discussed, path loss and deployment models should be an input, and therefore expectations on device performance should be set.

RF performance metrics – Such as noise figure and output power capability should be discussed. In this discussion also antenna configurations should be discussed. The end result together with the link budget parameters should be an understanding of the expected link performance.
Operating band – The study item covers from 52.6 to 71 GHz. A band definition needs to consider regulatory requirements, UE capabilities, and global band availability within the range. Once a sufficient understanding of the requirements is in place, a discussion of an applicable band can start. To understand UE capabilities and trade-offs between wide bandwidths and UE performance drop, a feasible antenna and RF HW frequency response discussion is needed.

Within the studies of the items above, expectations of desired SNR and link budget are also beneficial. These should come from deployment scenarios. Section 6 of TR 38.807 discusses of implementation challenges and some of the basic assumptions may need to be revisited.  
2.3
Work plan
Plenary has allowed two meetings for RAN4 to study changes to NR. In order for RAN1 proceed with their work, input on feasible SCS and channel BW is needed. These aspects should be prioritized. We propose the work plan below:

RAN#96-e (This meeting)

Agreement on work plan targeting conclusion of feasible SCS and channel BW’s by RAN#90-e

Initial discussions and possible agreements on priority items: FFT size, SCS, and channel BW

Initial discussion and possible agreements on secondary items: BB filters, PA models, phase noise and EVM, emissions, ACS, ACLR, link budget, RF performance, operating bands

2nd RAN4 meeting
Agreement on priority items as TPs to TR: Feasible SCS and channel bandwidths
Agreement on any secondary items as TPs to TR
The intention is to prioritize conclusion on parameters that have impact on other working groups and leave other RAN4 internal parameters to succeeding work item. This does not prevent making conclusions on what is feasible if such agreement is possible during the study item. Conclusion on feasibilities, recommendations and other relevant findings should be documented in TR 38.808 that is maintained by RAN1. 
Conclusion
Proposal: We have proposed the outline of a work plan to cover the 2 RAN4 meetings on the study item.
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