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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The work item objective for extending NR operation to 71 GHz had been revised and agreed in RAN#90-e [2] after completing the study of NR operation in 52.6 GHz to 71 GHz.   During the discussion of work item objectives in RAN#90-e, the frequency range for 52.6-71 GHz in the specification were deferred to RAN#91-e for final decision based on the consideration of different aspects in the specification work.  This paper discusses the aspects of frequency range of 52.6-71 GHz in the system design and specification works for extending NR operation to 71 GHz.  
Discussion
The study of supporting NR operation in 52.6-71 GHz in [1] triggers the enhancement of the physical layer design in extending the maximum system bandwidth with new 480 kHz and 960 kHz subcarrier spacing (SCS), initial access, PDCCH monitoring, PDSCH/PUSCH, PUCCH, beam management, and channel access schemes.   The work would also depend on the frequency range specified for 52.6-71 GHz in the RAN specification, in particular, in RAN1 and RAN4 specifications.   The support of new 480 kHz and 960 kHz SCS would trigger new specification works of SCS related issues.  The additional enhancement of initial access, PDCCH monitoring, PDSCH/PUSCH, PUCCH, beam management and channel access defined in the objectives [2] would also require specification works to capture the agreements of each enhancement.   
NR has separated specifications to characterize the operation in different frequency range; they are radio frequency in frequency range 1 (FR1) and mm-wave in frequency range 2 (FR2).   FR1 and FR2 are defined as below and above 7 GHz respectively.    Some specifications for FR1 and FR2 are set differently for different SCS.   However, several RAN1 and RAN4 existing specifications [3], [4], [5], [6], [7] and [8] had been specified individually for each frequency range in general.  TS38.101 has partition the specification of UE radio transmission and reception specific for FR2 in [4].  The UE procedures in receiving PDSCH and DL RS, such as PT-RS in [7] have dedicated specification for FR2.   The requirements of measurements, mobility procedure, timing, radio link monitoring, SCell activation and interruption, link recovery, BWP switching latency, and TCI state switching in [3] are specified with separated values for FR1 and FR2.   The BWP switching procedure, Type0-PDCCH CSS set, and timing delta of IAB node operation in [8] also had separated specifications for FR1 and FR2.     
Specifications are individually specified for FR1 and FR2 due to difference in the radio channel variation and the processing time at the UE/gNB.   Different specifications for FR1 and FR2 are not only for basic NR feature from Rel-15 but also advance features in Rel-16, such as eMIMO, mobility enhancement, MR DC, and UE positioning.   Since Rel-16 features had been captured in the specification, any Rel-17 feature should be specified based on the Rel-16 specification with additional enhancement.   It implies that Rel-17 feature of extending NR operation to 71 GHz would support or be compatible with Rel-15 NSA and SA NR and all Rel-16 NR features.  If frequency range 52.6-71 GHz is categorized as FR2, all Rel-16 specifications for FR2 could directly apply to it without any further study on Rel-15 NSA/SA NR and Rel-16 additional features.    The specification works for extending NR operation to 71 GHz would only focus on those additional enhancements, such as larger maximum system BW, 480 kHz and 960 kHz SCS, etc..   
However, majority companies during the email discussion in RAN#90-e support the new frequency range FR3 for the frequency range 52.6-71 GHz to distinct different characteristic of radio channel variation and larger channel BW comparing to those in FR2.   If frequency 52.6-71 GHz is specified as FR3, Rel-15 NSA and SA NR features and Rel-16 NR application/enhancement features would need to be specified one by one for FR3 since the characteristic of radio channel and system operation in FR3 is deemed to be different to those in FR2.   The standardization works would increase exponentially to examinate whether each function and value in the specifications could apply to FR3 or require new specifications function and/or value.   During the email discussion in RAN#90-e, there were proposals to have general functions and values specified for FR2 applied to FR3 directly as default.   Applying functions and values specified for FR2 applied to FR3 is based on the assumption that the characteristics of radio channel variation and system operation in FR3 are similar to those of FR2.   If the general function of FR2 and FR3 are similar, there is no reason to define them at different frequency range in the specification.   

[bookmark: _Hlk57542364]Proposal 1:  Frequency range 52.6 – 71 GHz should be defined as part of FR2.  All functions and values in the existing specifications in FR2 could be directly applied to those for NR operation in 52.6-71 GHz.

Conclusion
In this contribution, we analyze the system design and standardization works for extending NR operation to 71 GHz.  We have the following proposal,

· Proposal 1:  Frequency range 52.6 – 71 GHz should be defined as part of FR2.  All functions and values in the existing specifications in FR2 could be directly applied to those for NR operation in 52.6-71 GHz.
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