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1	Introduction
RAN2 is tasked to start work on extending frequency range of NR up to 71Ghz in WI (RP-211584) where we have following objectives:
· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
[bookmark: _Hlk58594267]Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz
· Time line related aspects adapted to 480kHz and 960kHz, e.g., BWP and beam switching timeing, HARQ timing, UE processing, preparation and computation timelines for PDSCH, PUSCH/SRS and CSI, respectively. 
· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range. 
· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)
· Note: Dependency or lack thereof for a UE supporting 480kHz and/or 960kHz numerology for data and control to also support 480kHz SSB numerology for initial access is to be tackled as part of UE capability discussion.
· Support ANR and PCI confusion detection for 120, 480 and 960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 120, 480 and 960kHz SSB
· FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting
· Only 1 CORESET#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (120, 120), (480, 480) and (960, 960).
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: From UE perspective, ANR detection for 480/960kHz SCS based SSB is not supported if the UE does not support 480/960 SCS for SSB.
· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.
· Specify timing associated with beam-based operation to new SCS (i.e., 480kHz and/or 960kHz), study, and specify if needed, potential enhancement for shared spectrum operation
· Rel-15/16 and any Rel-17 beam management enhancements can be considered for 52.6-71 GHz. Whether particular features should be excluded for 52.6-71 GHz can be further discussed
· Note: As per usual procedure, duplication of work between work items in Rel-17 should be avoided
· Support enhancement for PUCCH format 0/1/4 to increase the number of RBs under PSD limitation in shared spectrum operation.
· Support enhancements for multi-PDSCH/PUSCH scheduling and HARQ support with a single DCI
Note: coverage enhancement for multi-PDSCH/PUSCH scheduling is not pursued
· [bookmark: _Hlk58595024]Support enhancement to PDCCH monitoring, including blind detection/CCE budget, and multi-slot span monitoring, potential limitation to UE PDCCH configuration and capability related to PDCCH monitoring.
· [bookmark: _Hlk58594915]Specify support for PRACH sequence lengths (i.e. L=139, L=571 and L=1151) and study, if needed, specify support for RO configuration for non-consecutive RACH occasions (RO) in time domain for operation in shared spectrum 
· Evaluate, and if needed, specify the PTRS enhancement for 120kHz SCS, 480kHz SCS and/or 960kHz SCS, as well as DMRS enhancement for 480kHz SCS and/or 960kHz SCS.
· Physical layer procedure(s) including [RAN1]:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
· Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access
· Study, and if needed specify, energy detection threshold enhancement 
· Radio interface protocol architecture and procedures [RAN2]:
· For operation in this frequency range: Introduce higher layer support of enhancements listed above that are agreed to be specified.
· Note: RAN2 is to prioritize protocol support of RAN1 design and not on optimizations on items not discussed in RAN1.
· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM/BM core requirements.
Note 1: The WI can be completed provided requirements for at least one band combination involving a new NR-U band is specified as long as it is in line with country-specific regulatory directives.
Note 2: UEs supporting a band in the range of 52.6GHz-71GHz are not required to support 480kHz SCS and 960kHz SCS.
Note 3: The maximum FFT size required to operate the system in 52.6GHz-71GHz frequency is 4096, and the maximum of RBs per carrier is 275 RBs.
Note 4: the system is designed to support both single-carrier and multi-carrier operation.
[bookmark: _Hlk58594589]Note 5: FR2 is extended to cover 24.25GHz to 71GHz with FR2-1 for 24.25-52.6GHz and FR2-2 for 52.6-71GHz. 
· The related UE capabilities and their applicability to the frequency range 52.6 to 71 GHz will have to be analysed on a case by case basis
· The application of any of the UE feature introduced for 52.6-71 GHz to existing FR1/FR2 should be discussed case by case.
· TSG RAN specifications shall make it very clear (to readers) that frequency bands in the 52.6-71GHz range are only Release-independent from Rel-17 onwards, to ensure that there is clear industry understanding about which FR2 features are applicable for operation in 52.6-71GHz range.
NOTE 5a: Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered in this release, unless otherwise stated.
NOTE 5b: The designations FR2-1 and FR2-2 should only be used when needed.
[bookmark: _Hlk58524207]Similar to regular NR and NR-U operations below 52.6GHz, NR/NR-U operation in the 52.6GHz to 71GHz can be in stand-alone or aggregated via CA or DC with an anchor carrier.  
 
As pointed already in WI and plenary RAN2 shall only focus on the essential aspects of the WI in order to support FR up to 71GHz. Especially this is important as RAN2 has very minimal time allocation for the WI although assumed work is not trivial.
Proposal 1: RAN2 shall focus on only support essential aspects of the WI in order to allow operation up to 71GHz
In this paper we consider on high level basic aspects that need to be handled in order to do this
2	RAN2 considerations on impacts FR2-2
2.1	Editorial impacts
As can be seen from the WI description FR2 is extended to cover frequencies up to 71Ghz i.e. pre release 17 FR2 covers frequencies up to 52.6Ghz. In release 17 FR2-1 is covering this same frequency range and new FR2-2 is covering extension of FR2 up to 71GHz. And also in the WI it is said that FR2 term will cover both FR2-1 and FR2-1 in release 17. 
Observation: In scenarios where current release 16 text only covers FR2-1 need to be updated
But there is not much we can do in RAN2 prior RAN1/RAN4 has progressed FR2-2 specific functionalities e.g. measurements, UE capabilities and their applicability to FR2-1/FR2-2 etc. 
Proposa 2: RAN2 needs to wait other WGs to progress FR2-2 functionalities before we can really modify (if needed) any issues to existing functionalities referring to FR2
2.2	New Subcarrier spacing values
It has been agreed to introduce new subcarrier spacing of 480kHz (in addition to 120kHz) for higher frequencies for initial access purposes. 
It has also been agreed to introduce 960kHz SCS for non initial access purposes and it is only used for SCell and/or PSCell scenarios where UE is provided corresponding parameter in dedicated signalling. 
Currently in the MIB we have signalling for subCarrierSpacingCommon which indicates subcarrier spacing for SIB1, Msg.2/4 for initial access, paging and broadcast SI-messages. But in FR2-2 the SSB SCS won’t be different i.e. whenever detecting SSB UE will know the SCS of the system and there is no need for signaling SCS in the MIB.
Proposal 3: Remove subCarrierSpacingCommon in the MIB for FR2-2
There should not be any other changes for MIB at least for RAN2 specific aspects i.e. SFN, cellBarred, intraFreqReselection.
Proposal 4: Do not change any other parameters in the MIB unless RAN1 requests to do so
2.3 	UE capabilities and other C-plane aspects
There is not much RAN2 can progress on UE capabilities as they are really RAN1/4 issues to be thought out. 
Proposal 5: Wait for RAN1/4 progress prior starting discussion on other ASN.1 related impacts on C-plane
2.4	User plane aspects
In R2-2106081it was considered that new SCS support will shorten slot duration and thus possibly data rates in higher frequency operations and this could have some impacts to user plane e.g. buffer sizes and U-plane timer values.
Proposal 6: RAN2 needs to study possible impacts to user plane due to higher data rates
3	Conclusion
Proposal 1: RAN2 shall focus on only support essential aspects of the WI in order to allow operation up to 71GHz
Proposa 2: RAN2 needs to wait other WGs to progress FR2-2 functionalities before we can really modify (if needed) any issues to existing functionalities referring to FR2
Proposal 3: Remove subCarrierSpacingCommon in the MIB for FR2-2
Proposal 4: Do not change any other parameters in the MIB unless RAN1 requests to do so
Proposal 5: Wait for RAN1/4 progress prior starting discussion on other ASN.1 related impacts on C-plane
Proposal 6: RAN2 needs to study possible impacts to user plane due to higher data rates

