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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In RAN#91E meeting, the WID on 52.6-71GHz was discussed and the revised WI was approved [1]. The objectives in the WID are provided as follows:
	According to the outcome of the study item on Supporting NR above 52.6GHz and leveraging FR2 design to the extent possible, this WI extends NR operation up to 71GHz considering, both, licensed and unlicensed operation, with the 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 (240kHz, 480kHz, 960kHz) for SSB, and additional SCS(480kHz, 960kHz) for initial access related signals/channels in 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.
· 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.
· 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: 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.
[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.  




In this contribution, we discuss the system parameters related aspects for NR in 52.6GHz ~ 71GHz
2. Maximum channel bandwidth
In last RAN4 meeting, for minimum channel bandwidths, it was agreed that [2] [3]:
· For 120KHz SCS, 100MHz
· For 480KHz SCS, 400MHz
· For 960KHz SCS, 400MHz
For maximum channel bandwidth, it was agreed that [2] [3]:
· For 120KHz SCS, 400MHz
· For 480KHz SCS, 1600MHz
· For 960KHz SCS, TBD
For 960KHz SCS maximum channel bandwidth, further consider the following options:
· 2000MHz for both licensed and unlicensed operations (vivo, CATT, Huawei)
· 2160MHz as the max. bandwidth, also 2000MHz will be specified as a channel bandwidth, both licensed and unlicensed operations (Xiaomi, Charter, Sony)
· 2160MHz for unlicensed operation and 2000MHz for licensed operation (vivo, Apple)
· Make a decision for unlicensed operation and FFS for licensed operation

In last meeting GTW session, it was agreed to define a band [66-71] GHz, based on which the system parameters discussion can proceed with an aim to harmonize for both licensed and unlicensed bands. RAN4 will define supported channel bandwidths for each band individually. For example, even 100MHz is specified as the maximum channel bandwidth for FR1, whether to support 100MHz bandwidth is still subject to the spectrum for each band. Since it is common understanding that we will define separate bands for licensed and unlicensed band in 52.6~71GHz frequency range. In addition, for minimum channel bandwidths and maximum channel bandwidths for 120KHz/480KHz, the agreements had no differentiation between licensed and unlicensed band. So for maximum channel bandwidth, in our view, there is also no need to differentiate licensed and unlicensed.
Proposal 1: For 960KHz SCS maximum channel bandwidth, there is no need to differentiate licensed and unlicensed operations.
In last meeting, it was also agreed to define 57-71GHz as the unlicensed band. It is more suitable to define 2000MHz as the maximum channel bandwidth considering the total spectrum in this unlicensed band is 4GHz. 
Proposal 2: For 960KHz SCS maximum channel bandwidth, 2000MHz for both licensed and unlicensed operations
3. Carrier Aggregation Support
In last RAN4 meeting, carrier aggregation support was discussed. Some background and inputs from last meeting are as follows:
Background: Whether CA is enabled for 60 GHz and there were the following inputs during 2nd round discussion
· Input 1: No CA to support CBW ≤ 2000 MHz. CA is enabled for CBW > 2000 MHz (vivo)
· Input 2: CA is enabled for CBW < 2000 MHz to support 2000 MHz or larger. Sufficient number of smaller CBW shall be supported (Qualcomm)
· Input 3: Prioritize combination first (Apple)
· Input 4: CA shall be supported (CATT, Sony)
· Input 4-1: up to 4 CCs and max aggregated BW is 8.84 GHz (Charter)
· Input 4-2: CA case could be small CBW for larger aggregated CBW such as 5 x 400 MHz to support 2000 MHz. n x 2000 MHz can be discussed.
· Input 5: Need more analysis and discussion (Huawei)
The main issue needs to be discussed is whether CA should be enabled for CBW < 2000 MHz. CBW>=2000MHz is only feasible for UE supporting 960KHz SCS. In our view, support of 960KHz SCS is an optional feature for UE. If no CA support for CBW≤ 2000 MHz, it means that the UE not supporting 960KHz SCS cannot reach high data rate. So we think CA should be supported for CBW<2000MHz to support 2000MHz or larger bandwidth for UE not supporting 960KHz SCS. 
In addition, for UE supporting 960KHz, CA is also important to reach higher throughput considering 4GHz is available for this frequency, e.g. n x 2000MHz CA. So CA should also be supported for CBW>=2000MHz to support larger bandwidth for UE supporting 960KHz SCS.
Proposal 3: CA is supported for CBW<2000MHz to support 2000MHz or larger bandwidth for UE not supporting 960KHz SCS.
Proposal 4: CA is supported for CBW>=2000MHz to support larger bandwidth for UE supporting 960KHz SCS.
4. Conclusion
In this contribution, we discuss the system parameter related aspects. The proposals are:
Proposal 1: For 960KHz SCS maximum channel bandwidth, there is no need to differentiate licensed and unlicensed operations.
Proposal 2: For 960KHz SCS maximum channel bandwidth, 2000MHz for both licensed and unlicensed operations
Proposal 3: CA is supported for CBW<2000MHz to support 2000MHz or larger bandwidth for UE not supporting 960KHz SCS.
Proposal 4: CA is supported for CBW>=2000MHz to support larger bandwidth for UE supporting 960KHz SCS
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