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1. Introduction
The term “frequency range” was used to identify and differentiate sub-6GHz spectrum from so-called mm-wave spectrum above 24GHz. There have been some discussions in RAN, RAN1 and RAN4 whether a new Frequency Range (FR3) or extension of FR2 should be used when introducing NR in the 52.6-71 GHz range. Since the FR terminology impacts specification drafting in several working groups e.g. RAN1, RAN2 and RAN4, in RAN#91e, it was decided to task the concerned working groups to provide their analysis or recommendation to RAN#92e.
“RAN1, RAN2 and RAN4 are asked to provide its analysis or recommendation to RAN#92E (June) on how to introduce the 52.6-71GHz frequency range.”
In this paper, preliminary analysis from RAN4 perspective considering UE RF, BS RF and RRM specification is given. More in-depth analysis would be needed in coming meeting.
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The term “frequency range” was originally invented in RAN4 during release 15 after it was realized that the approach to setting requirements would differ substantially between sub-7GHz and mm wave. The terminology and the differentiation that it implies has been adopted also in RAN2 and to some extent RAN1.
The reasons for differentiating the handling of the different frequency ranges using the terminology in the specifications is that there are some fundamental differences in approach and procedures, including:
· For the UE RF specifications, FR1 requirements are all conducted and FR2 requirements are all radiated. For FR2 new requirements such as spherical coverage, beam correspondence etc have been introduced. Many requirement values in the UE specifications are band specific.
· For the BS RF specifications, the possibility of conducted testing is embedded for FR1 bands, but conducted testing is not feasible for FR2. Also, there are some fundamental differences in the approach to defining several key requirements between FR1 and FR2, such as RX sensitivity and blocking.
· For FR1, the RAN4 BS specifications need to support multi-RAT operation and co-existence whereas this is not the case for FR2.
· The RAN4 RRM specification differ substantially between FR1 and FR2 since FR2 needs to support beam management/beam management, tighter timing requirements etc.
· In the RAN2 specifications, FR1 and FR2 are differentiated in signaling due to the existence of differing procedures, which leads to different RRC signaling structures and interpretation.
· In the RAN1 specifications FR1 and FR2 are differentiated in aspects such as PRACH configuration, reference signal configurations (PT-RS), SSB pattern, and cell search, and power control aspects.

For the upcoming 52-71GHz frequency range, a difference is the presence of 480/960kHz SCS and additional larger channel bandwidths. The addition of these SCS are not complex to handle given the extension of FR2 from RF specification perspective, however:

· UE RF specification captures which SCS and CBW are applicable to each band, so if different requirement levels are needed for the new SCS or bandwidths, they will only apply for the 52-71GHz band(s). In general, if really needed in all RAN4 specifications, a note that these requirements are not applicable for frequencies below 52.6 GHz can be introduced. For various reasons, the current specifications already contain some differentiated requirements which are band-dependent when needed.
· Detailed analysis around BS RF requirement overview for 52.6-71 GHz was presented in previous RAN4 meetings implying that the FR2 requirement approach can be fully re-used for NR in 52.6-71 GHz. This is because the fundamental approach to defining OTA requirements will be the same as for the existing FR2, even if in some cases the requirement metric levels may differ (or even some requirements may not apply). Where the requirement levels differ, this can be handled without the need to introduce new Frequency Range (FR3). There are already some such differentiations between 28 and 39GHz in parts of the specifications.
· Currently no RAN1 changes impact any RAN4 receiver demodulation requirement and therefore the extension of FR2 approach can be used to introduce performance requirements for both UE and BS.
In [1], a detailed analysis around RRM requirement covering measurement gap, beam sweeping based measurement delay, timing etc were discussed. In general, concerns were raised around independent and generic requirements which due to differentiated requirement levels would be difficult to handle. 
Notable is that for 52.6-71 GHz, 120 kHz SCS is mandatory and 480 kHz and 960 kHz SCS are optional and newly introduced for the range. For cases where requirement levels cannot be SCS agnostic a need would arise for them to be differentiated between different supported SCSs, RRM specification can hence be updated in a similar manner to UE RF and BS RF spec but the differentiation would be based on supported SCS instead of band or BW. 
So, for RRM specifications, even though more complicated compared to UE RF and BS RF specifications, a similar approach can be used where the SCS would be the differentiator.
In our assessment, considering the implication on other WG:s discussed in other papers and the possibility to differentiate requirement levels and for RRM use supported SCS as differentiator, the extension of FR2 seems to be a viable solution where introduction of new FR3 is not motivated.


2. Conclusion
In this paper, a preliminary analysis on how an introduction of NR in 52.6 – 71 GHz could be implemented is done, using either an extension of FR2 or a newly introduced Frequency Range (FR3).
In general terms for RAN4 specifications, differentiation of requirement level approach can be adopted for BS and UE RF specifications per e.g. band. For RRM, the differentiation should be made on a basis of supported SCS (which would anyhow be needed even with introduction of new Frequency Range). And can be adopted since generic and agnostic requirements are difficult to define due to large difference between new specified SCS:s.
The analysis show that the extension of FR2 is a viable solution while it seems that introduction of new frequency range is not motivated.
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