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RAN#91-e has requested the WGs to provide recommendations on how to introduce the 52.6-71GHz frequency range [1]. In this contribution we provide our views, taking into account RAN1, 2, and 4 aspects.
2	Current status on FR2 vs FR3 
In [2] the following note is included: 
[bookmark: _Hlk58594589]Note 5: RAN plenary will decide whether new FR (e.g. FR3) shall be defined for the frequency range from 52.6GHz-71GHz or the existing FR2 shall be extended to cover frequency range from 52.6GHz-71GHz.
In RAN#91-e this issue has been further refined as follows  [1]:
	conclusion: RAN1, RAN2 and RAN4 are asked to provide its analysis or recommendation to RAN#92e (June 21) on how to introduce the 52.6-71GHz frequency range

In RAN4#98-bis-e it was captured as tentative agreement that no new specification is created and instead RAN4 requirements will be captured to the existing specifications [4].
In RAN2 following agreements were reached:
=> RAN2 can adapt to other groups decision on FRx notation for 52-71 GHz. No critical dependency in RAN2. 
=> From RAN2 TS point of view the impact will be smaller if it is chosen to re-use FR2 for 52-71 GHz.
From RAN1 point of view the main question is whether the extended operation to 71 GHz will be able to reutilize most, if not all, assumptions regarding FR2 operation. For example, several UE capabilities are defined such that they are assumed to be supported by all devices supporting FR2 range, and it is not clear yet if that will automatically extend to this new portion of FR2. In addition, for several features the parameter ranges are defined specifically for FR1 or FR2, and it is not yet clear if those parameter ranges will be enough to support operation in the 52.6-71GHz frequency range. 
The main reasons are the new subcarrier spacings (SCS) of 480 kHz and 960 kHz that are defined only for this frequency range, which brings impact to aspects such as beam management and general L1 timings. Many of the design aspects are still open, and hence it is not yet clear the extent of the differentiation needed from existing FR2 and the new frequency range. Hence, from RAN1 point of view there is a benefit in having a special designation for this part of the band.
Observation 1: From RAN1 point of view there is a benefit in having a special designation for the 52.6-71GHz frequency range.
From a RAN4 UE RF specification point of view, one needs to consider that the specifications have been separated in two sets, FR1 (38.101-1) and FR2 (38.101-2). In addition, there has been a specification for FR1+FR2 for Interworking operation with other radios (38.101-3). The main reason for this strict separation is that FR2 would not support conductive requirements, and hence this was a more logical way to structure the specifications. Given that the specifications specifically address FR1 and FR2, the introduction of a new frequency range, e.g. FR3, would require the creation of yet another set of specifications to be maintained, and hence this needs to be clearly justified. Moreover, the new specification due to FR3 introduction may require another set of specifications such as FR1+FR3, FR2+FR3 and FR1+FR2+FR3. Or even if the new specification specific to FR3 is not introduced, but the new term of FR3 is introduced, it may impact the existing specifications such as 38.101-3 to accommodate FR3 and its related CA/DC configurations. 
Observation 2: Introducing a completely new FR, e.g. FR3, brings significant impact to RAN4 specification structure.
It should be noted that in the corresponding e-mail discussion in RAN#91-e [3], there was clean intent from majority of companies to prevent creation of such new set of RAN4 specifications. Hence, we propose the following:
Proposal 1: Do not introduce new RAN4 specifications to support the 52.6-71GHz frequency range.
3	Potential ways forward
From the above observations, both just extending FR2 frequency definition and introducing FR3 would have pros and cons with conflicting impacts to each of the WGs. Hence, instead of a just selecting between extension of FR2 or FR3, we need rather to focus on finding ways to address foreseeable issues that might arise. For instance, we may be able to find a middle ground combining both approaches. That means that the existing FR2 definition and its specification can be extended up to 71GHz while we newly define a new frequency range of 52.6 - 71 GHz as part of FR2. Another example would follow what has been done in FR1 when we extended FR1 frequency range from 6 to 7.15GHz as well as introduced a new Clause suffix, that is “Shared spectrum channel access”.  
When looking for such compromise approach, it is useful to consider what kind of relationship is expected between the existing FR2 and the upcoming functionalities and requirements for frequency range of 52.6 - 71 GHz. For the sake of discussion, henceforth we will refer to the frequency range of 52.6 - 71 GHz as FR2x. Tables 1-3 below describe the possible options on how to treat the relationship between FR2x and existing FR2.
Table 1: Option 1 for definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	24250 MHz – 71000 MHz

	FR2x
	52600 MHz – 71000MHz

	[Or NOTE: FR2x is defined as 52600 MHz – 71000MHz as sub-frequency range of FR2.]



Table 2: Option 2 for definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2-part1
	24250 MHz – 52600 MHz

	FR2-part2
	52600 MHz – 71000 MHz

	FR2
	24250 MHz – 71000MHz



Table 3: Option 3 for definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	24250 MHz – 52600 MHz

	FR2x
	52600 MHz – 71000MHz

	NOTE: 38.101-2 covers both FR2 and FR2x



Table 4: Option 4 for definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	24250 MHz – 52600 MHz

	FR2x
	52600 MHz – 71000 MHz

	FR2-comb
	24250 MHz – 71000MHz

	NOTE: 38.101-2 covers both FR2 and FR2x



Some comments regarding the different options:
· Option 1: 
· Pros: works well in case majority of features, procedures, and requirements are expected to be the same for current FR2 and FR2x. 
· Cons: it will require significant work on noting the exceptions for FR2x if significant differences arise.
· Option 2: 
· Pros: clean separation of the existing FR2 and FR2x, still maintaining the possibility of using the FR2 label to address the common aspects. 
· Cons: it requires modification of all current specifications to replace FR2 with FR2-part1 before it can be implemented. It can create conflict with non-3GPP product documentation that refers to FR2 already.
· Option 3: 
· Pros: clean separation of the existing FR2 and FR2x. 
· Cons: no label to identify the full range available, hence specification may contain several references as “(…) for FR2 and FR2x (…)”.
· Option 4: 
· Pros: clean separation of the existing FR2 and FR2x, still maintaining the possibility of using a single label to address the common aspects. Requires special handling only to existing FR2 features that are applicable to the whole frequency range from 24250 MHz – 71000 MHz.
· Cons: requires definition of two new labels to identify FR2x and the whole FR2+FR2x frequency range, respectively. 

It is clear that Option 2 can cause significant work inside and outside 3GPP and it risks confusion, and hence it should not be pursued. As for the remaining options, the current work is still in initial stages in RAN1/2/4, and hence there is not enough information to answer with certainty which of the options is more appropriate. In that case it is more prudent to take a cautious approach where there is a clean separation of which aspects of the specification apply to legacy FR2 and new frequency range FR2x. In our view, Option 4 is the most suitable one, given that it provides means to identify all possible frequency ranges without causing ambiguity.
Proposal 2: RAN4 to further consider the recommendation to provide to RAN#92-e taking into account the pros and cons for the options listed above.
4	Conclusions
In this contribution, we provided our views on how to introduce the 52.6-71GHz frequency range, taking into account RAN1, 2, and 4 aspects. The following observation and proposals were made:
Observation 1: From RAN1 point of view there is a benefit in having a special designation for the 52.6-71GHz frequency range.
Observation 2: Introducing a completely new FR, e.g. FR3, brings significant impact to RAN4 specification structure.
Proposal 1: Do not introduce new RAN4 specifications to support the 52.6-71GHz frequency range.
Proposal 2: RAN4 to further consider the recommendation to provide to RAN#92-e taking into account the pros and cons for the options listed above.
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