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1	Introduction
In release 15, the term “frequency range” was used to identify and differentiate sub-6GHz spectrum from so-called mm-wave spectrum above 24GHz. Considering the introduction of 52-71GHz operation, there is a need to decide on what terminology to use for bands within the introduced range. Since the FR terminology impacts specification drafting in several working groups, it was concluded at RAN#91-e that the working groups should discuss the impact on their specifications and propose a preference, as per RAN#91e MoM:
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.
[bookmark: _Ref178064866]2	Discussion
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-6GHz and mm wave. The terminology and the differentiation that it implies has been adopted also in RAN2 and to some extent RAN1. 
In the following sub-sections we investigate where the notion of “frequency range” is used in the RRC specification. We also assess the impact of considering the new spectrum being part of FR2 vs. being defined as a new FR3.
2.1	UE capabilities
In RAN2 the “Frequency Range” is primarily used in the context of UE capabilities where some (L1-) features were associated with “per-FR” capability bits. They allow the UE to indicate that it supports a feature on its FR1 carriers but not on its FR2 carriers or vice versa. This distinction was considered more flexible than a pure per-UE capability but not as heavy in terms of overhead as a per-Band capability (see e.g. Phy-ParametersFRX-Diff, IMS-ParametersFRX-Diff, MAC-ParametersFRX-Diff-r16, MeasAndMobParametersFRX-Diff, MeasAndMobParametersMRDC-FRX-Diff, PowSav-ParametersFRX-Diff-r16). Furthermore, there are some capability bits for features which are only applicable to FR1 or FR2 as well as some special capabilities such as CarrierAggregationVariant that distinguish FR1 and FR2. 
Introducing the new spectrum (52-71 GHz) as part of “FR2” would obviously minimize the impact to RAN2 protocols. This is at least true if a UE that supports bands both existing FR2 bands as well as FR2 bands in the new spectrum can support its current FR2 features also in the new spectrum. In other words, there would be no impact if there is no need to distinguish the current FR2 from the new FR2 in terms of FRX-Diff capabilities. 
[bookmark: _Toc68200270]Adding the new spectrum to FR2 would minimize the impact to UE capabilities. 
If a working group would conclude that some features are not at all applicable to the new spectrum, this could easily be captured in 38.306 and it would not require any changes to capability signaling. 
If a UE should have means to indicate that it supports an existing feature with per-FR capability signaling in the old FR2 bands but not in the new FR2 bands, new capability signaling would be required for those. If this is the case for a few features the impact to the specification is acceptable. But if many features that currently rely on per-FR signaling would require such distinction one may rather consider creating a separate instance of the corresponding IEs. For example, in addition to the existing instances…
[bookmark: _Hlk68178844]fr1-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode      OPTIONAL,
fr2-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode      OPTIONAL,
… one may introduce a new instance…
fr2-upper-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode      OPTIONAL,
… or, if named FR3 …
fr3-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode      OPTIONAL,

As can be seen, the distinction for those per-FR capabilities is possible and the resulting impact is independent of the name that is chosen. 
[bookmark: _Toc68200271]If existing per-FR capabilities would require distinction between the existing FR2 spectrum and the new spectrum, additional instances of those capability bits or of their parent IEs could be introduced. The complexity of such distinction does not depend on the name for the new bands. 
For any new capability bits that benefit from distinction of the existing FR2 range and the new spectrum, per-band signaling may be favored over per-FR signaling. 
[bookmark: _Toc68200272]For any new capability bits that benefit from distinction of the existing FR2 range and the new spectrum, per-band signaling may be favored over per-FR signaling. 
Per-UE, per-band, per-BC and per-FS capabilities are unaffected by the introduction of the new spectrum. 
2.2	Other procedures and ASN.1
Besides capabilities, at least the following functions and features make a distinction of the frequency range in 38.331: 
· procedures and ASN.1 for measurement gaps (including gap sharing)
· procedures for autonomous measurement gaps and T321
· procedures and ASN.1 for OverheatingAssistance information
· subCarrierSpacingCommon in MIB 
· many field descriptions explaining which SCSs are applicable for which FR
· ASN.1 related to power control
· MPE reporting

Denoting the new spectrum as FR3 would impose substantial changes to the ASN.1 and procedural text for handling of measurements (gaps) and overheating assistance information. Declaring it as part of FR2 and applying the same procedures and signaling would avoid any impact to those parts of the specification. 
[bookmark: _Toc68200273]Declaring the new spectrum as e.g. FR3 has significant impact to ASN.1 and procedural text at least for handling of measurements (gaps) and overheating assistance information. 
In RRC the “frequency range” is often mentioned in the context of the subcarrier spacing, i.e., the field descriptions explain which SCS may be configured for which FR. This text would require updates when the new spectrum is introduced as FR3. However, both the field descriptions and the associated ASN.1 will in any case require changes if RAN1 and RAN4 define new SCSs beyond 120 kHz.
[bookmark: _Toc68200274]Many changes to ASN.1 and associated field descriptions are necessary when new SCSs are to be defined for the new spectrum. The complexity of introducing new SCSs is independent of the naming of the new spectrum. 
3	Conclusion
Based on the evaluation presented in the previous section, we propose the following
To avoid substantial changes to procedures and ASN.1, declare the 52-71 GHz spectrum as part of FR2. 
Send an LS to RAN1, RAN4 and RAN plenary listing the observations made in the previous section and summarized below: 

Observations to be sent to RAN1, RAN4 and RAN plenary in an LS:  
Observation 1	Adding the new spectrum to FR2 would minimize the impact to UE capabilities.
Observation 2	If existing per-FR capabilities would require distinction between the existing FR2 spectrum and the new spectrum, additional instances of those capability bits or of their parent IEs could be introduced. The complexity of such distinction does not depend on the name for the new bands.
Observation 3	For any new capability bits that benefit from distinction of the existing FR2 range and the new spectrum, per-band signaling may be favored over per-FR signaling.
Observation 4	Declaring the new spectrum as e.g. FR3 has significant impact to ASN.1 and procedural text at least for handling of measurements (gaps) and overheating assistance information.
Observation 5	Many changes to ASN.1 and associated field descriptions are necessary when new SCSs are to be defined for the new spectrum. The complexity of introducing new SCSs is independent of the naming of the new spectrum.
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