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Introduction
In RAN#90-e [1], work scope of extending current NR operation to 71 GHz has been updated with the following beam management related objectives:
· Time line related aspects adapted to 480kHz and 960kHz, e.g., BWP and beam switching timing, 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. 
· 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
· Study which beam management will be used as a basis: R15/16 or R17 in RAN #91-e
In this contribution, we discuss potential issues and associated standards impacts on beam management enhancements for new SCSs in 52.6 – 71GHz.
Discussions
In Rel-17 beam management enhancements, enhanced operations with joint TCI and separate TCI for DL and/or UL were agreed. While joint TCI and separate TCI support L1-based beam indication by using the existing DCI formats 1_1 and 1_2 with UE’s ACK/NACK transmission, many other details are still FFS or not discussed yet. For example, following various aspects for Rel-17 beam management are still FFS and should be discussed under beam management sub-agenda:
· How to support ACK/NACK of a TCI state indication
· Determination of a default TCI state
· Utilization of a group DCI format 
· Utilization of DCI formats 0_1/0_2 for UL TCI states
· TCI state pool for UL TCI and DL TCI 
· How to define/configure/apply beam application time
· How to support panel selection/activation
· Details on MPE reporting by UE
· Details on L1/L2-centric inter-cell mobility
Given the situation, other sub-agendas (e.g., beam management for multi-TRP) in Rel-17 FeMIMO are still assuming Rel-15/16 beam management as a baseline for its enhancement. In addition, as FeMIMO topic is considering only FR1 and FR2, part of enhanced beam management mechanisms from Rel-17 features may not be applicable for 52.6 – 71 GHz. In that regard, beam management for new SCSs should consider Rel-15/16 beam management for the extension. 
Observation 1: In Rel-17 beam management, various aspects are still FFS or not discussed yet. 
Observation 2: Given the situation, other sub-agendas in FeMIMO topic (e.g., beam management for multi-TRP) are assuming Rel-15/16 beam management as a baseline.
Proposal 1: Rel-15/16 beam management should be considered as a main beam management scheme for the extension of NR for 52.6 – 71 GHz.
While Rel-15/16 beam management should be assumed as beam management scheme for the extension, Rel-17 beam management should be considered for 52.6 – 71 GHz, if applicable. Rel-17 beam management may provide better signaling efficiency and shorter latency not only for FR2 but also for 52.6 – 71 GHz. In that sense, after having enough details of Rel-17 beam management, timing and timeline associated with Rel-17 beam management should be considered as well as Rel-15/16 beam management if the enhanced scheme is applicable for 52.6 – 71 GHz. 
Observation 3: Rel-17 beam management may provide better signaling efficiency and shorter latency not only for FR2 but also for 52.6 – 71GHz, if applicable.
Proposal 2: If applicable, timing and timeline associated with Rel-17 beam management should be defined for 52.6 – 71 GHz as well as timing and timeline associated with Rel-15/16 beam management.
In 52.6 – 71GHz, it is well known fact that pathloss increases as carrier frequency increases [2]. In order to compensate the increased pathloss, utilization of narrower beam than FR2 is expected. If we apply the existing beam management mechanism with the same number of beams for beam management (e.g., for configuration and activation/deactivation), more frequent RRC reconfiguration for candidate beams, MAC CE signaling to indicate/activate/deactivate new beams are expected. The increased signaling overheads and latencies will lead to inefficient system operation and corresponding performance degradation of NR in 52.6 – 71 GHz. In this regard, essential enhancements for beam management should be considered for 52.6 – 71 GHz e.g., increase of maximum number of CSI-RS resources and configured/activated TCI states.
Observation 4: In order to compensate increased pathloss and maintain cell coverages in 52.6 – 71 GHz, utilization of narrower beam than FR2 is expected.
Observation 5: If the existing beam management mechanism is applied with the same number of beams, more frequent RRC reconfiguration and MAC CE signaling are expected.
Observation 6: Increased signaling overheads and latencies will lead to inefficient system operation and corresponding performance degradation of NR in 52.6 – 71 GHz.
Proposal 3: Essential enhancements should be considered for beam management in 52.6 – 71 GHz e.g., increased maximum number of CSI-RS resources and configured/activated TCI states.
As well as beam measurements and beam indications, enhanced BFR operation should be considered for 52.6 – 71 GHz. Existing BFR operation allows up to 10 monitoring RSs and 16 candidate RSs for beam failure detection and new beam selection. If beamwidth in the higher frequencies reduces N times, then the maximum number of monitoring RSs should be increased to N times to have identical coverage in both horizontal and vertical domains. In addition, efficient utilization of the monitoring RSs can be considered as the simple extension of the monitoring RSs reduces efficiency of the BFR operation. 
[bookmark: _GoBack]Narrower beamwidth in 52.6 – 71 GHz may reduce reliability of an analog beam. The reduced reliability may reduce benefits of BFR operation in 52.6 – 71 GHz as existing BFR operation detects beam failure only when all monitoring beams fail. While FR2 operation dynamically recovers the beam failure based on relatively wider beam width, UE in higher frequencies may experience out of coverage when all monitoring beams fail. For better reliability, partial beam failure detection can be considered for higher frequencies
Observation 7: Due to the narrower beamwidth in 52.6 – 71 GHz, UE may not successfully recover dynamic blockage based on the existing BFR operation.
Proposal 4: Enhanced BFR operation to provide better reliability and efficiency should be considered for higher frequencies.
Summary
In this contribution, we discussed the issues for beam management enhancements of NR in 52.6 – 71 GHz. From the discussions, we made following observations and proposals: 
Observation 1: In Rel-17 beam management, various aspects are still FFS or not discussed yet. 
Observation 2: Given the situation, other sub-agendas in FeMIMO topic (e.g., beam management for multi-TRP) are assuming Rel-15/16 beam management as a baseline.
Observation 3: Rel-17 beam management may provide better signaling efficiency and shorter latency not only for FR2 but also for 52.6 – 71GHz, if applicable.
Observation 4: In order to compensate increased pathloss and maintain cell coverages in 52.6 – 71 GHz, utilization of narrower beam than FR2 is expected.
Observation 5: If the existing beam management mechanism is applied with the same number of beams, more frequent RRC reconfiguration and MAC CE signaling are expected.
Observation 6: Increased signaling overheads and latencies will lead to inefficient system operation and corresponding performance degradation of NR in 52.6 – 71 GHz.
Observation 7: Due to the narrower beamwidth in 52.6 – 71 GHz, UE may not successfully recover dynamic blockage based on the existing BFR operation.
Proposal 1: Rel-15/16 beam management should be considered as beam management scheme for the extension of NR for 52.6 – 71 GHz.
Proposal 2: If applicable, timing and timeline associated with Rel-17 beam management should be defined for 52.6 – 71 GHz as well as timing and timeline associated with Rel-15/16 beam management.
Proposal 3: Essential enhancements should be considered for beam management in 52.6 – 71 GHz e.g., increased maximum number of CSI-RS resources and configured/activated TCI states.
Proposal 4: Enhanced BFR operation to provide better reliability and efficiency should be considered for higher frequencies.
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