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1 Introduction
The TR for the ISD aims to capture some of the key differentiating factors between FR1 and FR2 so that it is clear when discussing the 7 to 24GHz region how it fits in between these currently 2 separated frequency ranges.
In the last meeting a number of differentiators were capture in R4-1907803 based on the understanding of the different RAN working groups. This text proposal captures that information in the TR and summarizes the findings of the SI.
Text proposal to TR 38.820 v0.1.0
<START OF CHANGE>
[bookmark: _Toc5938249][bookmark: _Toc9865796]5.3	Comparison of FR1 and FR2 characteristics
Editor’s note: compare FR1 and FR2 for potential consequences of extensions within 7-24 GHz range.
5.3.1	General
During the development of the RF requirements for the new mm wave bands to be introduced in the NR specification they were separated from existing (FR1) frequency bands by creating frequency ranges, FR1 for existing frequencies and FR2 for the new mm wave frequencies. As there was a clear separation between existing bands (sub 6GHz, now sub 7.125GHz) and mm wave bands (>24GHz) there was no need to define a clear frequency separation between the two and they two frequency ranges could be treated separately.
As the requirements evolved it is clear there are a number of key differences between FR1 and FR2 other than the obvious frequency, and the differentiation exists in more than just the RF specifications.
5.3.2	RAN1
The RAN1 specification differentiate between FR1 and FR2 as follows:
· 38.211: FR1/FR2: 7/6 occurrences. Random access configuration depends on FR1/FR2. Transition times RXTX and TXRX depend on FR1/FR2. offsetToPointA unit depends on FR1/FR2.
· 38.212: FR1/FR2: 0/0 occurrences
· 38.213: FR1/FR2: 38/23 occurrences. SSB pattern and cell search depend on FR1/FR2. Power control aspects for dual connectivity depend on FR1/FR2. BWP switching in RA procedure depends on FR1/FR2. Actions related to bwp-InactivityTimer in BWP switching depend on FR1/FR2. Type0-PDCCH monitoring behavior depends on FR1/FR2.
· 38.214: FR1/FR2: 9/8 occurrences. Different behavior w.r.t. overlapping reception of unicast PDSCH and SI-PDSCH. FR2 supports TRS in single slot. PT-RS support is different w.r.t. FR1/FR2. PDSCH and PUSCH processing capability 2 is only defined for FR1. FR1 supports almost contiguous allocation for UL CP- OFDM while FR2 does not.

5.3.3	RAN 2
RAN2 specifications differentiate between FR1 and FR2 as follows:
· UE capability signaling differs
· Interpretation of DL signaling differs
· The terms "FR1"/"FR2" are mentioned 106/81 times in 38.331 (RRC) and 93/95 times in 38.306 (UE Capabilities). 
· Signaling relating to SCS, BW, RAN1 procedures impacted
5.3.4	RAN 4
5.3.4.1	BS RF
· Concept of OTA requirements and declarations
· For FR1 there is a fundamental link between OTA requirements and OTA coverage area with the intention of maintaining equivalence with the conducted requirements.
· For FR1, the widest beam needs to cover the whole cell as there is no beam sweeping, whereas for FR2 the widest beam is likely to be narrower (however the specification treats the beam declarations in the same manner)
· FR1 Receiver has 2 reference sensitivity declarations, OTA reference sensitivity is intended to ensure equivalence with the conducted requirements. 
· FR2 has no link between OTA requirements and coverage, OTA requirements are based on highest gain beam forming.
· Type of testing (FR1: -C, -H, -O FR2 –O only)
· Scope of requirements (co-location and some others)
· Absolute level for some requirements is FR dependent
5.3.4.2	UE RF
· Type of testing
· Concept of some requirements (needs to be elaborated)
5.3.4.3	RRM
· Handover delay etc. Requirements considering beam sweeping for FR2, but not for FR1
· Beam sweeping restrictions due to BS being unable to simultaneously beam form towards the serving cell and sweep for FR2, not applicable for FR1.
· Measurement capabilities differ between FR1 and FR2
5.3.5	Summary
Clearly the region 7 to 24GHz spans the 2 frequency ranges, it would be expected that at the low end of this range FR1 characteristics would be required such as conducted requirements. Whilst at the high end of the range FR2 characteristics such as control channel beam sweeping may be required.
The study item will not finalise new definitions of FR1 and FR2 or indeed create a new FRx but the options are clarified below:
· Extend FR1 up and FR2 down
The study item shows that there are some clear technological break points emerging in this frequency range, in addition there are some steps in emissions and blocking requirements (for example at 12.75GHz) which could make a convenient step.
Alternatively an operating band could be allocated to a frequency range as it is added to the specification based on the analysis of that band.
· Create a new frequency range
Create a new frequency range(s) FRx, however this would result in significant work in all the RAN working groups.
The RAN4 requirements can of course have different RF requirements for different bands, as such the nature of an RF requirement (for example co-location) does not need to mandate which frequency range the operating band is in.



