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In this contribution, we discuss aspects related to frequency range determination for extending NR up to 71 GHz. In RAN Plenary #91-e, it was concluded that 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. 

Discussion on frequency range from RAN1 perspective
The main discussion is whether 3GPP should introduce a new frequency range to cover frequencies from 52.6 GHz to 71 GHz or whether existing frequency ranges could cover frequencies from 52.6 GHz to 71GHz (possibly with minor modifications). The essence of the discussion is not whether which frequency range should apply to 60GHz band, but specification impact that will stem from one approach versus another approach.
Contribution submitted in last RAN Plenary meeting [1] highlights some aspects that would be affected by frequency range definition for NR operating in 52.6 GHz to 71 GHz. The following table is a more comprehensive list features that leverage FR1/FR2 differentiation in the RAN1 specifications.
Table 1. List of RAN1 specification impact from any changes to frequency range definition or creation of new frequency range
	Specification Number
	RAN1 Specification dependent on FR1/FR2 definition

	TS38.201
	None

	TS38.202
	· DL reception type combination

	TS38.211
	· Random access configuration
· Rx-Tx and Tx-Rx transition period
· OffsetToPointA unit

	TS38.212
	None

	TS38.213
	· cell search (including SSB pattern)
· power control (for dual connectivity)
· BWP switching in RA procedure
· BWP switching (in relation to bwp-InactivityTimer)
· Type0-PDCCH configuration in MIB

	TS38.214
	· PDSCH and SI-PDSCH reception handling (when overlapped)
· TRS configuration
· PT-RS configuration
· PDSCH and PUSCH processing capability
· Resource allocation restrictions for UL (“almost” contiguous allocation)

	TS38.215
	· Measurement reference point for RSRP/RSRQ/SINR/RSSI/RSTD/Rx-Tx Time Difference/RSARP/SSS Transmit Power

	TS38.306, TS38.331
(PHY UE capability)
	· Several UE capabilities have FR1/FR2 differentiation.
· Several UE capabilities were intended for only FR1 or FR2.



As you can see, other than the impact to UE capability, RAN1 specification impact from any changes to frequency range definition or creation of new frequency range is fairly small. Most issues are very localized and does not need correction that span different specification and/or sections within a specification. The number of issues is very limited. The majority of the problem is focused on UE capabilities as many UE capabilities are defined for specific frequency range and mandatory/optionality of some UE capabilities are dependent on frequency range.
For generic capabilities that may be applicable for either FR1 and FR2, RAN1 need to perform the review and check whether we would like to enable support the capability to 52.6 GHz to 71 GHz. To our understanding the any change to existing definition of frequency range or creation of new frequency range, will require RAN1 and RAN2 to comb over all existing UE capabilities and update the specification accordingly. This work needs to be done regardless of which approach is taken for frequency range definition for 60 GHz band.
There are set of capabilities that are dedicated for FR2, that require further check on whether capability should be applied or not. The following is a list of FR2 only capability currently supported in Rel-15 and Rel-16.
· tdd-MPE-P-MPR-Reporting-r16
· beamCorrespondenceCSI-RS-based-r16
· beamCorrespondenceSSB-based-r16
· beamCorrespondenceWithoutUL-BeamSweeping
· beamSwitchTiming
· beamSwitchTiming-r16
· defaultQCL-PerCORESETPoolIndex-r16
· defaultQCL-TwoTCI-r16
· maxNumberRxTxBeamSwitchDL
· maxUplinkDutyCycle-FR2
· mpr-PowerBoost-FR2-r16
· pdsch-256QAM-FR2
· simultaneousReceptionDiffTypeD-r16
· spatialRelations
· spatialRelationsSRS-Pos-r16
· uplinkBeamManagement
· intraBandFreqSeparationDL, intraBandFreqSeparationDL-v1620
· intraBandFreqSeparationDL-Only-r16
· timeDurationForQCL
· type1-3-CSS
· intraBandFreqSeparationUL, intraBandFreqSeparationUL-v1620
· defaultSpatialRelationPathlossRS-r16
· maxNumberSRS-PosSpatialRelationsAllServingCells-r16
· pCell-FR2
· pdsch-RE-MappingFR2-PerSymbol/pdsch-RE-MappingFR2-PerSlot
· simultaneousSpatialRelationMultipleCC-r16
· spatialRelationUpdateAP-SRS-r16
While there is a number of capabilities that require RAN1 check, the number of capabilities is still quite limited. 
Based on this we conclude that all RAN1 related impact including UE capabilities are quite limited in scope and number of issues is small and managable for RAN1. Therefore, we believe the amount of work that is needed for RAN1 is similar regardless of how frequency range definition is handled for 60GHz band.
Observation 1: 
· Overall RAN1 specification impact from changes or creation of frequency range is minimal.
· Work needed in RAN1 to update specification is about the same regardless of approach taken to handle frequency range definition.
Base on this, we propose that RAN1 concludes specification impact for RAN1 is the same regardless of frequency range determination for frequencies between 52.6 GHz and 71 GHz. Furthermore, recommend that RAN4 determine the frequency range for frequencies between 52.6 GHz and 71GHz.
Proposal 1: 
· RAN1 concludes specification impact for RAN1 is limited and the amount of effort needed to update the specification is the same regardless of how frequency range is determined for frequencies between 52.6 GHz and 71 GHz.
· RAN1 recommends that RAN4 determine the frequency range for frequencies between 52.6 GHz and 71 GHz.

Conclusions
In this contribution, we discussed issues related to frequency range determination from RAN1 perspective. The following is a summary of the observation and proposals:
Observation 1: 
· Overall RAN1 specification impact from changes or creation of frequency range is minimal.
· Work needed in RAN1 to update specification is about the same regardless of approach taken to handle frequency range definition.
Proposal 1: 
· RAN1 concludes specification impact for RAN1 is limited and the amount of effort needed to update the specification is the same regardless of how frequency range is determined for frequencies between 52.6 GHz and 71 GHz.
· RAN1 recommends that RAN4 determine the frequency range for frequencies between 52.6 GHz and 71 GHz.
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