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Introduction
[bookmark: _Hlk513205245]RAN4 has been discussing RRM measurement requirements for FR2, and reached the below agreements [1]. It can be seen that in FR2, UE is assumed to use Rx beam sweeping in measuring neighbor cells, so the requirements are scaled by a factor of N compared to FR1 requirements.
	· Intra-frequency PSS/SSS Sync: max( 600ms, Ceil(Kp-intra x [5]) x N1 x SMTC period x Kca )
· Intra-frequency SBI Acquisition: max( 200ms, Ceil(Kp-intra x [5]) x N2 x  SMTC period x Kca )
· Intra-frequency Measurement: max( 400ms, Ceil(Kp-intra x 5)  x N3x  SMTC period x Kca )


On the other hand, RAN1 sent an LS [2] asking RAN4 to determine the assumption of Rx beam selection in RRM measurement.
	RAN1 has discussed following proposals regarding Rx beam selection for RRM measurements in the context of requiring the UE to provide more stable measurements. 
· [bookmark: _Hlk514051858]Measurement to be reported is the best among the measurements based on each RX beam in the selected set
· [bookmark: _Hlk513741362]Measurement to be reported shall be greater than average of measurements based on each RX beam in the selected set
· The selection of Rx beam set to perform measurement on carrier is left to the UE implementation with the limitation that the same Rx beam set is used to measure the same carrier
RAN1 have not concluded on a specific proposal and believes that the selection and/or definition of the Rx beam for measurement should be determined by RAN4.


[bookmark: _Hlk513205847]In this paper, we will provide our views on UE Rx beam selection for RRM measurement. 
Discussion
[bookmark: _Hlk513733380]Following RAN1 agreements in RAN1-NR-AH#3 are included in [2].
	Agreements:
· For a SS-RSRQ measurement, the same RX beam shall be applied between RSSI measurement and RSRP measurement
· For a CSI-RSRQ measurement, the same RX beam shall be applied between RSSI measurement and RSRP measurement
· It is up to UE implementation how to select a set of RX beams to perform RRM measurement on a carrier
· Different sets of RX beams can be used in measurements based on different measurement objects
· Same set of RX beams shall be used in measurement of each TX beam based on a measurement object
· FFS
· Alt.1: Measurement to be reported shall be greater than average of measurements based on each RX beam in the selected set
· Alt.2: Measurement to be reported shall be the best among measurements based on each RX beam in the selected set
· Other alternatives are not precluded



In RAN1 NR AH#3 the need to ensure consistent UE behavior in terms of RX spatial filtering for RRM measurements was discussed. Figure 1 illustrates an example scenario where UE, employing four RX beams uses different RX spatial filters to obtain measurement results from two cells. The obtained results are naturally affected by the beam gain corresponding to each used RX beams. Any form of averaging the measurement results over different RX beams in an RX beam set would result in lower value that would be achievable in best case. 
[image: ]
Figure 1: Illustration of UE measurement with RX beam set
As it is assumed, that if UE would have multiple directive antenna panels, it needs to use to all of them to obtain representative picture of the spatial propagation conditions (via RX beam sweep). Through the RX sweep process carried out for measurement and monitoring purposes, UE would be able to obtain measurement samples from e.g. a given SS block corresponding to different RX beam assumptions. Hence it would seem feasible to assume that UE would be able to determine the “best” (in past) measurement result for a given quantity over the selected RX beam set.
From RAN4 requirements perspective, the scaling factor N is introduced to the measurement delay requirements, so as to allow UE to have enough time to try each of its Rx beam during RRM measurement. Given the relaxed requirements, UE should be able to determine the best Rx beam for each measured cell.
Naturally in (very) high speed environment or in case of device rotation with high angular velocity the measurement result based on history, would contain some uncertainty, but this is expected and unavoidable in such special scenarios.
Based on above, we have the following proposal.
[bookmark: _Ref513740483][bookmark: _Hlk513658267]Adopt the first option for UE Rx beam selection in RRM measurement: Measurement to be reported is the best among the measurements based on each RX beam in the selected set.
Conclusion
In this paper, we provided our views on UE Rx beam selection for RRM measurement.
Proposal 1: Adopt the first option for UE Rx beam selection in RRM measurement: Measurement to be reported is the best among the measurements based on each RX beam in the selected set.
A draft LS reply is provided in based on above proposal.
References
[1] [bookmark: _Ref431017336][bookmark: _Ref513196612][bookmark: _Ref513710934][bookmark: _Ref513723949][bookmark: _Ref513728762][bookmark: _Ref513728799]R4-1805521, Wayforward on requirement of intra-frequency measurement without gap, Mediatek, Huawei, HiSilicon
[2] [bookmark: _Ref513739798]R1-1805760, LS on Rx beam selection for RRM measurements, RAN1
[3] R4-1806640, [draft] LS reply on Rx beam selection for RRM measurements, Nokia, Nokia Shanghai Bell
image1.png
RXlevel





