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Introduction
Work in RAN4 continues, on determining requirements for UEs with partial beam correspondence (BC), per requirement framework in [1]. In the previous meeting it was agreed that ΔEIRP would be specified as [2,7] dB at the 85th percentile point [2].
In [3], we provided perspective on the tolerance allowed for some of the parameters that govern partial BC behaviour, and estimated RSRP error during BC test to be +/-1.8dB. In this contribution, we revisit RSRP error, in context of the BC test condition.
Discussion
BC performance is determined by the UE’s ability to pick an initial UL beam, given a certain DL beam. Notionally, the process would start with the UE ranking its available DL beams based on RSRP. It would then determine, based on internal algorithms, the UL beam that best ‘pairs’ with the best DL beam.
One of the parameters that influences ΔEIRP during partial BC test simulation is the error in RSRP estimation. Now, TS38.133 outlines a general requirement for RSRP error, so one could be tempted to use this number for BC studies. There is however a very important difference between the general RSRP error estimate in TS38.133, and the RSRP error as it contributes to BC degradation: since BC performance centres around a UE’s ability to rank its DL beams, we are only concerned with RSRP error contributors that can change from beam to beam. This limitation is a very strong one, as shown in sections below.
Observation 1: RSRP error, in context of the BC test, is limited to only those contributors that change from one beam choice to the next.
We refer to this specialized RSRP error as ‘BC-RSRP error’ for the rest of the paper. BC-RSRP error has two broad components, RF and baseband (BB). 
BC-RSRP error from RF contributors
We list some of the factors that contribute to a general RSRP error estimation, but do not contribute to BC-RSRP error:
· OTA uncertainty – these factors do not change beam to beam. 
· hardware production variation – for beam-to-beam differences, the RF chain is considered unchanged, except for AGC related configuration changes. This limitation also eliminates gain changes across a supported band as a contributor to BC-RSRP error
· Antenna panel to panel variation - There are link angles for which the UE must choose between different panels. Our analysis shows that these ‘boundary’ directions represent points that much lower than the 50th%ile point, so this uncertainty does not contribute to BC-RSRP error
· NTC conditions- Being a spherical coverage test, BC would only be verified at NTC. 
Under these special conditions, where environmental conditions are limited to NTC, the RF chain is unchanged, and array phase errors are neglected (these are considered separately), we are only left with calibration linearity error in the Rx chain. We estimate that this cal linearity error fits inside a +/-1dB window for a variety of implementations.
Observation 2: BC-RSRP error from RF sources are estimated to fit inside a +/-1dB window.

BC-RSRP error from BB contributors
A contribution [4] captures results from a RAN4 simulation campaign to estimate BB contributors to relative RSRP error. We can make a couple of observations on the results and how they may relate to BC-RSRP error.
· Error estimate - Averaging the relative RSRP error estimates from various companies, and choosing the worst case across the studied conditions, we find relative RSRP error (+/-2σ) is contained in the interval [-0.9, 1.5] dB for FR2. An alternative method is to choose the worst case estimate over all companies and over all conditions, after eliminating any outlier results. This methodology also yields a relative RSRP error (+/-2σ) that is contained in the interval [-0.9, 1.5] dB.
· [bookmark: _GoBack]DL SNR – Analysis captured in [4] was performed with an SNR assumption of -3dB. This SNR condition is not directly relevant to BC test conditions, however. [5] contains analysis that even with current testability constraints, SNR exceeds 6dB in DL, during BC test. We also expect that SNR impacts RSRP error in BB. The error estimate derived from [4] must hence be corrected for improved SNR before it can be used to estimate BB contribution to BC-RSRP error. Our studies estimate that rel. RSRP error will be reduced by half, in a log, or dB, scale with the SNR improvement described above. The cited study [5] also proposed a reduction by half in RSRP error on account of good SNR conditions during BC test.
From the observations on the study summary [4] above, we can estimate that the BB contributors to BC-RSRP error are contained (+/-2σ) in the interval [-0.5, 0.8] dB.
 Observation 3: BC-RSRP error from BB sources is distributed (+/-2σ) inside the interval [-0.5, 0.8] dB.
BC-RSRP error estimate
Normalizing to a (+/-3 σ) interval, BC-RSRP from BB sources can be rewritten as [-0.8 1.1]. Assuming a worst-case addition of the two different contributors to BC-RSRP error (RF and BB), we can estimate BC-RSRP error as [-1.8, 2.1] dB. We think this +/-3 σ estimate can be rounded up to +/-2.1dB.
Proposal: RSRP error, as relevant to degradation of beam correspondence performance of a UE, shall be assumed to be +/-2.1dB (alternatively, 0 mean, with σ = 0.7dB)
It is noteworthy that our previous estimate for RSRP error during BC test [3] was +/-1.8dB. The revised number in observation 4 is attributable to a larger BB contribution for RSRP error, as derived from the RAN4 simulation effort summarized in [4].
Conclusion
Observation 1: RSRP error, in context of the BC test, is limited to only those contributors that change from one beam choice to the next.
Observation 2: BC-RSRP error from RF sources are estimated to fit inside a +/-1dB window.
Observation 3: BC-RSRP error from BB sources is distributed (+/-2σ) inside the interval [-0.5, 0.8] dB.
Proposal: RSRP error, as relevant to degradation of beam correspondence performance of a UE, shall be assumed to be +/-2.1dB (alternatively, 0 mean, with σ = 0.7dB)
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