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Introduction
[bookmark: _Hlk513205245][bookmark: _Hlk513205847]RAN4 has discussed the RRM measurement accuracy for NR in RAN4#87. In particular, the accuracy requirements for below cases are agreed (LTE accuracy requirements are re-used):
· FR1 SS RSRP Intra-frequency absolute accuracy
· FR1 SS RSRP Intra-frequency relative accuracy
· FR1 SS RSRP Inter-frequency absolute accuracy
· FR1 SS RSRP Inter-frequency relative accuracy:
In our view, in order to complete the accuracy part, RAN4 needs to further discuss
· The list of accuracy requirements that need to be included in Rel-15
· RF margin for FR2
· Accuracy of RSRQ and RS-SINR
· Side conditions of the accuracy requirements 
In this paper, we will provide our initial views on RRM accuracy requirements for NR. 
Discussion
In current 38.133, sections for below requirements exist:
· Intra-frequency RSRP (FR1 and FR2)
· Inter-frequency RSRP (FR1 and FR2)
· Intra-frequency RSRQ (FR1 and FR2)
· Inter-frequency RSRQ (FR1 and FR2)
· PHR
Compared with 36.133, and considering the scope of Rel-15, the following requirements are still missing
· [bookmark: _Hlk517704425]RSRP measurement report mapping 
· RSRQ measurement report mapping
· CA measurement accuracy
· RS-SINR measurement accuracy and report mapping
· SFTD measurement accuracy, if defined for option 4 in late drop
[bookmark: _Ref517720604]Subsections should be added to section 10.1 of 38.133 for 
· [bookmark: _Hlk517720639]RSRP measurement report mapping 
· RSRQ measurement report mapping
· CA measurement accuracy
· RS-SINR measurement accuracy and report mapping
· SFTD measurement accuracy, if defined for option 4 in late drop

In RAN4#87, the FR1 RSRP accuracy requirements are agreed by re-using the LTE requirements, since it’s believed that both baseband accuracy (2dB) and RF margin (2.5dB) can be considered to be same as in LTE in FR1. For FR2, when deriving the core requirements on measurement period, the same baseband accuracy (2dB) is also considered, so the only open issue in deriving the FR2 RSRP accuracy is the RF margin. 
In RAN4#87, some companies propose 4dB as the RF margin for FR2 [1]. This number is more up to UE vendors to propose based on their implementations, but in our view 4dB is a reasonable number to account for the difference between FR1 and FR2 RF implementations. It should be noted that the RF margin is accounting for the imperfections in RF calibration, but not for the uncertainty in Rx beamforming. How to account for the uncertainty in Rx beamforming including different Rx beamforming gain should be up to the Testability SI.
[bookmark: _Ref517720606]4dB RF margin is assumed for FR2 accuracy requirements, including intra-frequency absolute accuracy, inter-frequency absolute and relative accuracy. 
For RSRQ and RS-SINR accuracy, the uncertainty is mainly given by the RSRP measurement. Our earlier simulation results for RSRP measurement accuracy is given in [2]. From the results it can be observed that the RSRP measurement error with 5 samples and -6dB side condition is within 2dB. Similar baseband error can be assumed for RSRQ and RS-SINR, although it is subject to confirmation with simulations.
On the exact accuracy requirements for RSRQ and RS-SINR, our suggestion is to re-use the same requirements as in LTE for both FR1 and FR2. As the RF margin for calibration is not included in any RSRQ or RS-SINR accuracy, there is no need to define different requirements for FR1 and FR2. 
Another issue is the RSSI measurement symbol for RSRQ. In NR the symbols on which UE measures RSSI is network configurable, and it is a question whether it will impact the accuracy requirements. In our view, it will not as the measurement error is mainly coming from RSRP part. Also in LTE we have RSRQ with RSSI measured in CRS symbols and RSRQ with RSSI measured in all OFDM symbols, and the same accuracy requirements apply for the two types of RSRQ.
[bookmark: _Ref517720607]Re-use the same requirements for RSRQ and RS-SINR as in LTE for both FR1 and FR2.
As to the side condition of RRM accuracy requirements, the band group and related Io conditions should be decided based on RF agreements on UE REFSENSE. In RAN4#87, some companies discuss the application of side condition in FR2 [3]. We share the view that the side conditions on RSRP or SINR should be interpreted as baseband condition after Rx beamforming, and how they should be modeled in the testing is up to Testability SI. On the other hand, [3] also proposes to consider the spatial conditions like EIS over certain percentage of the sphere. In our understanding, what will impact the accuracy and will be tested is the SINR under which the requirements are defined, and on which percentage of the sphere is the SINR achieved would not impact the performance. If spatial conditions are to be considered in accuracy requirements, its impact to the measurement performance should be clarified. 
[bookmark: _Ref517720608]Side conditions for accuracy requirement should be decided based on RESENSE in RF and conclusion from Testability SI. If spatial conditions are to be considered in accuracy requirements, its impact to the measurement performance should be clarified.
Conclusion
In this paper, we provided our initial views on RRM accuracy requirements for NR.
Proposal 1: Subsections should be added to section 10.1 of 38.133 for
· RSRP measurement report mapping 
· RSRQ measurement report mapping
· CA measurement accuracy
· RS-SINR measurement accuracy and report mapping
· SFTD measurement accuracy, if defined for option 4 in late drop
Proposal 2: 4dB RF margin is assumed for FR2 accuracy requirements, including intra-frequency absolute accuracy, inter-frequency absolute and relative accuracy.
Proposal 3: Re-use the same requirements for RSRQ and RS-SINR as in LTE for both FR1 and FR2.
Proposal 4: Side conditions for accuracy requirement should be decided based on RESENSE in RF and conclusion from Testability SI. If spatial conditions are to be considered in accuracy requirements, its impact to the measurement performance should be clarified.
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