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1	Introduction
RAN1 has send RAN4 an LS to ask UE RX beam selection mechanism (R1-1805760, i.e., R4-1806109):
	· RAN1 has discussed following proposals regarding Rx beam selection for RRM measurements in the context of requiring the UE to provide more stable measurements. 
· Measurement to be reported is the best among the measurements based on each RX beam in the selected set
· 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.



Furthermore, RAN4 has discussed RX beam selection mechanism in the previous two meeting, with the following WF approved in R4-1811418. 
	· Open issues to discuss are at least:
· How the UE is expected to average measurement samples when measuring using Rx beam forming?
· How measurements for a given SSB should be obtained among samples among the UE Rx beams?
· Expected UE measurement behaviour related to UE Rx beam measurements during the TSSB_measurement_period?



In this contribution, we would like to provide our views on the related issues for UE RX beam selection and measurement averaging. 
2 Discussion
Firstly, from RAN1’s LS, RAN4 is not required to answer the question to select two options of reported measurement, while RAN1 did mentioned that “the selection and/or definition of the Rx beam for measurement should be determined by RAN4”, since it is aligned with RAN1’s agreement as below: 
	Agreements:
· 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



Observation 1: From RAN1’s LS, RAN4 is not required to answer the question to select two options of reported measurement. 

Furthermore, two options of method to obtain the reported measurement has no actual limitation to practical implementation: i.e., most of companies in previous discussion tend to agree UE’s behavior should follow that “Measurement to be reported is the best among the measurements based on each RX beam in the selected set”; however, even specification mandate UE is perform averaging over “measurements based on each RX beam in the selected set”, UE can still report the best measurement value because of either (1) assuming only the best RX beam in the selected set, or (2) the reported best value is anyway greater than average value. 
However, from testability perspective, considering UE’s implementation flexibility for choosing the “selected beam set”, if the principle is followed as “Measurement to be reported shall be greater than average of measurements based on each RX beam in the selected set”, it is very hard to judge whether or not UE has under-estimate RSRP value, since UE can always claim some of worse performed RX beams are selected in the set. If so, it will be very hard to judge correct or wrong UE measurement behavior from measurement accuracy perspective. 
Observation 2: Due to testability perspective, UE should have measurement to be reported is the best among the measurements based on each RX beam in the selected set, otherwise measurement accuracy can’t be evaluated. 

In previous RAN4 discussion, some discussion was conducted on the topic of “Expected UE measurement behaviour related to UE Rx beam measurements during the TSSB_measurement_period?”, e.g., some company proposed that “UE shall measure such that it covers all UE Rx beam directions (spherical coverage) at least every T_SSB_measurement_period”. 
From our understanding for UE RX beamforming, such requirement to mandate UE behavior is not necessary and also not beneficial. In mmWave bands, OEM’s antenna module design and placement (with considering housing distortion and all other practical issues) play the key role in the resultant beam book design, and different OEM may have different understanding of beam book design to achieve the tradeoff between beam book complexity and RF performance over the whole spherical, i.e., in terms of spherical coverage performance. Based on that, different number of beams, beam patterns or even optimization/searching methods may be used. 
Observation 3: Codebook design could be largely dependent on OEM’s antenna module design and placement, for which 3GPP can’t standardize.dd
If the requirement is specified as “UE shall measure such that it covers all UE RX beam directions”, and also based the confirmed FR2 scaling factor for RX beamforming, (i.e., 24 samples in total with assumed 5 SSB needed for each RX beam), RAN4 requirement will implicitly mandate UE to have 4-5 RX beams, which needs to achieve good spherical coverage requirement defined in TS38.101-2, which however limit more complex UE implementation with more RX beams. Furthermore, the requirement like this, “cover all UE RX beam directions at least every T_SSB_measurement_period” is very hard to be tested from testability perspective. 
In short, we believe the UE measurement behavior related to UE Rx beam measurements during the TSSB_measurement_period shall not be mandated and should be totally up to UE implementation. 
Proposal 1: UE measurement behavior related to UE Rx beam measurements during the TSSB_measurement_period shall not be mandated and should be totally up to UE implementation. 

We also totally understand operator or NW vendors’ concern for UE may miss some of directions (which potentially could be better for this specific measurement) thus resulting in bad spherical coverage performance; however, we believe this requirement should be and also can be guaranteed by RF spherical coverage metric testing, especially considering RAN4 already agree to introduce RX spherical coverage metric in last meeting. 
Observation 4: Good spherical coverage performance should be and also can be guaranteed by RF spherical coverage metric testing, especially considering RAN4 already agree to introduce RX spherical coverage metric. 
3 Conclusion
In this paper, we provided our views on the related issues for UE RX beam selection and measurement averaging, with the following observations and proposal achieved:  
Observation 1: From RAN1’s LS, RAN4 is not required to answer the question to select two options of reported measurement. 
Observation 2: Due to testability perspective, UE should have measurement to be reported is the best among the measurements based on each RX beam in the selected set, otherwise measurement accuracy can’t be evaluated. 
Observation 3: Codebook design could be largely dependent on OEM’s antenna module design and placement, for which 3GPP can’t standardize.dd
Proposal 1: UE measurement behavior related to UE Rx beam measurements during the TSSB_measurement_period shall not be mandated and should be totally up to UE implementation. 
Observation 4: Good spherical coverage performance should be and also can be guaranteed by RF spherical coverage metric testing, especially considering RAN4 already agree to introduce RX spherical coverage metric. 
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