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1 Introduction
In RAN#71 meeting a new study item on New Radio (NR) Access Technology was approved [1]. The main objective of the study item is to develop and evaluate the technologies for the NR system to support a broad range of the use cases including enhanced mobile broadband (eMBB), massive MTC, and URLLC. In RAN1# 84b meeting, common evaluation assumptions for NR has been summarized [2]. For middle band 30GHz and high band 70GHz, directional UE antenna arrays are used for NR air interface. This contribution provides our views on RSRP modeling which supports directional UE antenna arrays for system level evaluation.
2 Discussion on RSRP modelling
RSRP plays an important role in the system level evaluations. In LTE system, UE performs RSRP measurements and chooses serving TP based on the RSRP measurement results. In the 3D channel model, detailed modelling of RSRP has been introduced. For a given channel profile, RSRP of one Tx antenna port is modelled as the cumulated received power over all channel paths with the Tx side antenna gain. All the Tx side antenna details have been considered in the RSRP modelling including: antenna element gain pattern, array gain for any Tx side antenna virtualization and antenna polarizations at both Tx and Rx sides. Since 3D channel model is introduced assuming below 6GHz system, no antenna virtualization is assumed in the RSRP modelling at UE side. However, for middle/high frequency bands, directional antenna array with analog beamforming capability is considered at both ends of the link in the NR system design. RSRP calculation needs to consider Rx side antenna virtualization as well. In the following we extended the RSRP modelling from [3].
The following RSRP calculation formula for Tx antenna port p needed for UE attachment is used (applying KR = 0 for NLOS UE). Note that the TX power is Tx power of Tx antenna port p per RE. The notation below is according to equation (7.21) in [3]. 
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(s=1, …, S) represents a complex weight vector used for virtualization of Tx antenna port p, 
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(r=1, …, R) represents a complex weight vector used for virtualization of Rx antenna port u and U is the number of Rx antenna ports used to measure RSRP of Tx antenna port p.  
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where for NLOS path for n=1, …, N,
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and for LOS path 
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       Where 
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r

u

is the rth antenna element of the uth Rx antenna port.
For UE with multiple directional antenna array, it may have more than one RSRP measurements for the same Tx antenna port.
Although detailed reference signal which UE should perform RRM measurement is not determined for NR system, the extended RSRP modelling methodology is applicable to any possible reference signal design. Hence the below proposal is made:
Proposal: Extend the RSRP modelling approach in 3D channel model using equation (1) to (7). Detailed virtualization and cell association algorithm is FFS.
3 Summary

In this contribution provided RSRP modelling for UE with directional antenna arrays. The proposed RSRP modelling methodology should be used for NR system level evaluations. Detailed antenna virtualization techniques at both eNB/UE side and cell association algorithms can be for further study.
Proposal: Extend the RSRP modelling approach in 3D channel model using equation (1) to (7). Detailed virtualization and cell association algorithm is FFS.
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