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Introduction

In the past RAN#91e meeting, there were extensive discussions on how to define frequency range for 52.6-71GHz with the following agreement reached:
1) Frequency range, reuse FR2 or define a new FRx
FR2: Futurewei, CATT, Qualcomm, LGE, Ericsson, Moto, Huawei, Deutsche, AT&T, Charter, CMCC (11)
FRx: Intel, ZTE, OPPO, Moto, Apple, CMCC (6)
Leave to WG: NTT DOCOMO, Spreadtrum, MTK, ITRI, vivo, Nokia, Huawei (7) 
Conclusion: 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.Therefore in this contribution, we present some initial understandings from RAN4 perspective. 
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2.1. Common part: system parameter
For 52.6-71GHz, according to agreement made in the previous RAN1 meeting and RAN plenary meeting, minimum SCS should be 120kHz and maximum SCS could be either 480kHz and 960kHz and optional for UE. The newly introduced SCS for 52.6-71GHz are different from the existing SCS defined for legacy FR2.
Regarding minimum and maximum channel bandwidth proposed for 52.6-71GHz, based on the WF [2] agreed in last RAN4 meeting, both 50MHz and 400MHz could be considered as one option of minimum channel bandwidth. Maximum channel bandwidth would depend on maximum supported SCS e.g. 1.6GHz for 480kHz and 2GHz for 960kHz , therefore the newly introduced BW set for 52.6-71GHz are also different from existing BW set defined for legacy FR2.
In addition, since minimum supported SCS for 52.6-71GHz was agreed as 120kHz, then channel raster would be also different from that of legacy FR2 and so does corresponding channel spacing as well.
Finally, based on the maximum sync raster design principle agreed in Rel-15 shown as following equation, sync raster most likely is also different from that of FR2. In addition to 120kHz SCS, 240kHz, 480kHz and 960kHz might be also considered for SSB SCS, thus an SSB block pattern different from FR2 is also expected. 
maximum sync raster<=BWconfig+channel raster-BWSSB
Observation 1: minimum and maximum SCS and BW, channel raster, channel spacing and sync raster of 52.6-71GHz would be different from that of legacy FR2. 
2.2. BS RF
From BS RF perspective, RF requirements might be also different from existing of FR2 e.g. 1) Tx requirement: TAE requirement, transient period, total dynamic range, ACLR, UEM requirements and Wgap related requirement, etc; 2) Rx requirement: REFSENS ,ACS, IBB, RX IMD, ICS requirement would be different from the that of legacy FR2.
Observation 2: BS RF requirements in legacy FR2 would be different from that for 52.6-71GHz.
2.3. BS Demodulation
From BS Demodulation perspective, uplink physical channel demodulation configuration and corresponding requirements are tightly related with supported numerology. As mentioned before, the supported SCS and BW for 52.6-71GHz would be different from that of legacy FR2, therefore it could be foreseen that BS demodulation requirements for 52.6-71GHz would also been different from that of legacy FR2.
Observation 3: BS demodulation requirements for 52.6-71GHz would be different from that of legacy FR2.
2.4. UE RF
Similar as BS RF requirements, it could be foreseen that maximum output power, output power dynamic, ACLR requirement, REFSENS, ACS, IBB requirements would be also different from the that of legacy FR2. If necessary, spec title for TS 38.101-2 should be revised to accommodate the new frequency range if FR3 introduced.
Observation 4: UE RF requirements in legacy FR2 would be different from that for 52.6-71GHz.
2.5. UE RRM
As most RRM core requirements are agnostic to band / band combination and detailed numerologies, the impact of the new frequency range to RRM core requirements is estimated to be small. As to performance part and test cases, the impact is relatively larger. Right now, the test cases are defined by explicitly specifying cells in different frequency range, for instance for tests on DC or CA, there are configurations for Cell 1 in FR1 and Cell 2 in FR2. If the new frequency range is defined as extended FR2, then all test cases in TS 38.133 (and even other specifications including RRM test cases for instance TS38.174) involving cells in FR2 needs to be checked and the wording might need to be modified which will result in extensive editorial works.
Observation 5: The impact of introducing new frequency range on RRM is mainly on test cases.
2.6. UE Demodulation 
Similar as BS Demodulation perspective, downlink physical channel demodulation configuration and corresponding requirements are tightly related with supported numerologies. As mentioned before, the supported SCS and BW for 52.6-71GHz would be different from that of legacy FR2, therefore it could be foreseen that UE demodulation requirements for 52.6-71GHz would also been different from that of legacy FR2.
Observation 6: UE demodulation requirements for 52.6-71GHz would be different from that of legacy FR2.
2.7 Specification considerations
In general, from the spec drafting perspective, to minimize impacts on the current specs and a future proof method should be pursued. In addition, some initial understandings on Pros and Cons of each option are listed as following:
Table 2.1. Comparison between Option 1 and Option 2
	
	Pros
	Cons

	Option 1: Introduction of FR3

	Simple and clear spec impact by adding new sub-clause for FR3.
This approach could minimize the spec impact on FR2.
In addition, it is also future proof especially considering when 71-100GHz is introduced in future. 
	Some general text of requirements might be same as that of FR2, this will cause some text redundancy in the spec.

	Option 2: Reusing FR2
	Reusing the general description of FR2 requirement as much as possible to avoid the text redundancy.
	Lot of text maintenance are expected when new requirements are added.


Based on the above consideration from RAN4 perspective, we propose to define FR3 for 52.6-71GHz.
Proposal 1: to define FR3 for 52.6-71GHz; 
It should be noted that with new frequency range definition for 52.6-71GHz, it’s not necessary to create more spec, it could be done by updating the spec naming for TS 38.101-2 and TS 38.101-3 which is allowed from MCC perspective since there are precedent cases for naming update of MSR spec when NB-IoT and NR was introduced in the past. 
Conclusions
In this contribution, we shared some initial understandings on frequency range definition for 52.6-71GHz and proposal is made as following:
Observation 1: minimum and maximum SCS and BW, channel raster, channel spacing and sync raster of 52.6-71GHz would be different from that of legacy FR2. 
Observation 2: lot of BS RF requirements in legacy FR2 would be different from that for 52.6-71GHz.
Observation 3: BS demod requirements for 52.6-71GHz would be different from that of legacy FR2.
Observation 4: lot of UERF requirements in legacy FR2 would be different from that for 52.6-71GHz.
Observation 6: UE demod requirements for 52.6-71GHz would be different from that of legacy FR2.
Proposal 1: to define FR3 for 52.6-71GHz; 
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