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1	Introduction
In last meeting RAN4 discussed further on the UE beam measurements based on the RAN1 agreements. In [2] we outlined some preliminary analysis of the UE requirements based on the agreements. In this paper we go through the RAN1 agreements focusing on how those could be used as input to the RAN4 discussion regarding UE beam measurement requirements.
2	Discussion
In our paper [1] we listed the RAN1 agreements. 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 needs further discussion in RAN4. 
RAN1 is still working on the details. However, there are already agreements on high level which can be collected and used in RAN4 discussions to identify input to UE requirements. These agreements have been made during the SI phase.
2.1 Beam reporting
Related to beam measurements and is also beam scheduling principles. 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.
When UE is monitoring beams for the reception of NR-PDCCH, one open question is whether this is done continuously and whether this would lead to UE reception on these beams. If UE would need to receive on M beam pair links it could be understood that the UE will also be able to measure on same beam pair links.
Observation 1: RAN4 need to discuss whether monitoring multiple NR-PDCCH beam pair links also requires beam measurements on same beam pairs. 
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. 
Observation 2: UE needs to be able to support reporting information of up to N selected Tx beams.
2.2 Beam grouping and measurements
In last meeting, we looked at beam grouping which 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.
RAN1 has agreed 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
I.e. UE can be configured with M beam resource setting including one or more CSI-RS resource set, each having K CSI-RS resources. M and N will likely be RAN2 parameters to decide while the number of CSI-RS resources the UE can monitor simultaneously needs to be discussed in RAN4.
Observation 3: The number of CSI-RS resources the UE can monitor simultaneously needs to be discussed in RAN4
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 a number of these resources in simultaneously. Whether there will be any events related to the reporting is open, but if this becomes the case RAN4 would likely have to discuss the number reporting events/criteria the UE should support. In any case RAN4 would need to discuss the UE beam reporting requirements.
Observation 4: RAN4 need to discuss UE beam reporting requirements.
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.
Observation 5: UE need to support up to L beam groups.
Observation 6: For each group UE need to support measurement quantities for N DL Tx beams.
2.3 Summary
From above a number of baseline input for the requirements can be collected:
· UE needs to be able to support reporting information of up to N selected Tx beams.
· UE need to support up to L beam groups.
· For each group, UE need to support measurement quantities for N DL Tx beams.
While the actual numbers (N and L) needs more discussion.
3	Conclusion
In this paper, we went through the RAN1 agreements focusing on how those could be used as input to the RAN4 discussion regarding UE beam measurement requirements. From the discussion, we see a need for following UE requirements:
· UE needs to be able to support reporting information of up to N selected Tx beams.
· UE need to support up to L beam groups.
· For each group, UE need to support measurement quantities for N DL Tx beams.
And following topics needs more discussion:
· RAN4 need to discuss whether monitoring multiple NR-PDCCH beam pair links also requires beam measurements on same beam pairs. 
· The number of CSI-RS resources the UE can monitor simultaneously needs to be discussed in RAN4
· RAN4 need to discuss UE beam reporting requirements.
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