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1	Introduction
In last RAN4 meeting in Spokane, USA, RAN4 continued the discussions on the beam management and the related UE requirements. In our paper [1] we listed the RAN1 agreements. In this paper, we re-cap the agreements related to beam management which can be used as input to the discussion on UE measurement capability and related requirements.
2	Discussion
The agreements related to beam requirements are generic without capturing the actual numbers. Deciding on the actual numbers e.g. related to the number of beam the UE shall be able to monitor in parallel, might be difficult at this stage and needs further discussion in RAN4. Additionally, RAN1 is still working on the details.
However, there are already agreements on high level which can be used to identify UE requirements. These agreements have been made during the SI phase and are listed in the following sections.
2.1 Beam diversity and indication
NR-PDCCH transmission supports robustness against beam pair link blocking and the UE can be configured to monitor NR-PDCCH on M beam pair links simultaneously where M≥1. The maximum value of M may depend at least on UE capability.
NR supports beam management with and without beam-related indication. UE will support reporting information associated with N selected Tx beams based on the RS used for beam management. When UE is monitoring beams for the reception of NR-PDCCH, such beams need to be indicated, hence the need for beam indication and reporting. This operation is naturally linked with beam identification and measurements. 
Observation 1: UE needs to be able to monitor up to M selected beam pair.
Observation 2: UE needs to be able to report up to N selected Tx beams.
2.2 grouping and reporting
A beam group is defined as:
Beam group: TRP(s) or UE to group multiple Tx and/or Rx beam(s) and/or beam pair(s) into one subset of beams.
It was agreed in RAN1 and captured, that a UE can be configured by higher with parameters for beam management. The agreements include that UE can be configured with N≥1 reporting settings, M≥1 resource settings, where:
A report setting includes at least:
· Information indicating selected beam(s)
· L1 measurement reporting
· Time-domain behavior: e.g. aperiodic, periodic, semi-persistent
· Frequency-granularity if multiple frequency granularities are supported
And resource setting includes at least:
· Time-domain behavior: e.g. aperiodic, periodic, semi-persistent
· RS type: NZP CSI-RS at least
· At least one CSI-RS resource set, with each CSI-RS resource set having K≥1 CSI-RS resources
· Some parameters of K CSI-RS resources can be the same, e.g. port number, time-domain behavior, density and periodicity if any
Observation 3: UE need to support beam grouping.
UE will perform measurements based on the RS defined for beam management (currently at least CSI-RS) and would need to be able to perform measurements on K beams, where K is the total number of configured beams. Additionally, the UE needs to support reporting of the measurement result of N selected beams.
Observation 4: UE can be configured with up to K beams.
Observation 5: UE shall be able to report measurement result of N selected beams.
In NR also beam grouping is supported where there can be L groups (L>=1). Each group refers to a RX beam set or UE antenna group. For each group the UE shall be able to report at least group information (in some cases), measurement quantities for N beams, information concerning the N DL Tx beams.
The UE need to support at least L1 RSRP and CSI (when CSI-RS is used for CSI) reporting.
Observation 6: UE need to support up to L beam groups.
Observation 7: UE need to support up to N beams per beam group.
Observation 8: UE need to support at least L1 RSRP and CSI beam reporting	
2.3 UE beam measurement capabilities
Based on the collected agreements it is clear that the UE in NR need to be able to monitor N beams. Based on which it seems reasonable that UE also shall be capable of monitoring and reporting of at least N beams. In fact, the UE can be configured with up to K beams.
UE also need to support beam grouping. UE shall be able to support up to L groups of beams, where each group can contain up to N beams.
UE shall be able to measure and report at least L1 RSRP and CSI from each beam.
2.4 Summary
From the collection of agreements made in RAN1 and observation above we conclude that for beam management we need at least following UE beam measurement capabilities:
· UE shall be able to L beam groups (L>=1).
· UE shall support up to N beams per group.
· UE shall be able to perform measurements on K beams.
· UE shall be able to monitor up to M selected beam pair.
· UE shall be able to report up to N selected Tx beams
· UE shall be able to measure and report at least L1 RSRP and CSI from each beam.
Proposal 1: capture the listed UE beam measurement capabilities in the RAN4 requirements
3	Conclusion
In this paper, we have looked at the RAN1 agreements made until now related to beam management. Based on the agreements we identified and collected the UE beam measurement capabilities. We have identified following:
· UE shall be able to L beam groups (L>=1).
· UE shall support up to N beams per group.
· UE shall be able to perform measurements on K beams.
· UE shall be able to monitor up to M selected beam pair.
· UE shall be able to report up to N selected Tx beams
· UE shall be able to measure and report at least L1 RSRP and CSI from each beam.
We propose to capture these UE measurement capabilities in RAN4 requirements.
Proposal 1: capture the listed UE beam measurement capabilities in the RAN4 requirements
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