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1. Introduction

The side conditions, including Es/Iot and minimum Io for RRM measurement in FR2 has been open for quite some time. The main issues are 
· Whether the side condition should be defined at UE baseband or reference point

· Whether to take UE spherical coverage requirements into account

· Exact values for Es/Iot and minimum Io 
All the issues are highly depending on the assumption of Rx antenna gain. In RAN4#89 there are some progresses in the Testability discussion [1], which makes the RRM session ready to work on the FR2 side conditions. In this paper we will provide our views on how to define side conditions for RRM measurement in FR2.
2. Discussion
The first question to discuss is whether the side conditions are defined at the UE baseband or reference point. For FR1, the side conditions are defined at the UE baseband, or more precisely at the antenna connector. In the test, the testing signals can be set according to the side conditions, e.g. the Es/Iot is set to -6dB in accuracy test, and then are conducted to the UE antenna connectors. 
For FR2, the test is OTA and there is no antenna connector available for conductive tests. What can be controlled in the test is the conditions at the reference point. In this sense, it is more meaningful to define the side conditions at the reference point. The conditions should be derived based on certain assumptions of UE Rx antenna gain as well as the baseband conditions under which the requirements are defined. They can be then directly used for the test design.
In addition, Rx beam sweeping is a new function in FR2 RRM measurement, and the test purpose also includes verifying UE doing correct Rx beam sweeping for measurement. If the side conditions are defined at the baseband, a UE not doing correct Rx beam sweeping may also pass the test because the testing setup anyway needs to ensure the enough side conditions are met at the baseband.
Proposal 1: The side conditions for RRM measurement in FR2 are defined at the reference point.
The next question is in which directions the side conditions should be defined. For FR1 this is not an issue as the Rx antenna system is not considered in the side condition or in the test. For FR2, however, again due to the OTA method, the AoA should be considered. 

It cannot be assumed that UE in FR2 can meet the measurement requirements in any AoA even the Es/Iot and minimum Io conditions are fulfilled. Instead, in the RF session, EIS spherical coverage requirements are defined, and UE is only required to meet the sensitivity requirements over a subset of directions over the full sphere. 

For RRM, UE may use a different codebook than for RF sensitivity. RAN4 did not define spherical coverage requirements for RRM beam, but in [1] it is agreed that the RRM test will use 2 types of AoAs
· Rx beam peak direction

· Any single direction which is covered by 50% percentile EIS spherical coverage of the UE
We think the conclusion should be re-used for defining the side conditions for RRM measurement, i.e. UE is required to meet the measurement requirements only when the measured signals are coming in the direction covered by 50% percentile EIS spherical coverage of the UE. There is no point to define the side conditions beyond these directions, as they cannot be tested and even UE can do the correct measurement for that direction, there is no guarantee on the data performance.
Proposal 2: The side conditions for RRM measurement in FR2 are defined over the directions covered by 50% percentile EIS spherical coverage of the UE.
On the exact value of Es/Iot, the baseband condition should be clear from the past discussions. For example, the intra-frequency RSRP accuracy requirements are derived based on -6dB Es/Iot. If this value is used at the reference point, it will lead to a lower Es/Iot seen by the UE at the baseband due to the internal thermal noise. In the Testability discussion, it is agreed to keep the difference between the Es/Noc at the baseband and the reference point is no more than 1dB, by transmitting a minimum level of external noise. 
We think the same conclusion should be re-used for defining the side conditions, i.e. the Es/Iot at the reference point is 1dB higher than the required baseband value, e.g. for intra-frequency RSRP accuracy, the Es/Iot should be defined as -5dB. 
Proposal 3: Es/Iot at the reference point is defined as 1dB higher than the required baseband value.
On the exact value of minimum Io, it should be derived such that the ratio between the signal level at the UE baseband and the thermal noise is above the baseband Es/Noc for the measurement requirements. Therefore, the values are highly dependent on the Rx antenna gain. 
In order to avoid further calibration on the antenna gain, one way is to re-use the EIS spherical coverage requirements for the fine beam codebook (used for sensitivity) and the agreed assumptions on the rough beam codebook (for RRM measurement) from the Testability discussion. Specifically, the minimum Io for a certain band and certain power class can be derived with following steps:

1) Get the EIS spherical coverage requirements from 38.101-2 and covert it to the SSB SCS

2) Lower the value by 5dB (to account for the different SINR working point between sensitivity requirements and measurement requirements)

3) Increase the value by [8]dB (to account for the different Rx beam gain between fine beam and rough beam).

As an example, with above steps, the minimum Io for band n260 and power class 3, for which the EIS spherical coverage is -73.1dBm/50MHz (Table 7.3.4.3-1), is -96dBm/120kHz.
Proposal 4: Minimum Io is defined with the following steps
1) Get the EIS spherical coverage requirements from 38.101-2 and covert it to the SSB SCS

2) Lower the value by 5dB

3) Increase the value by [8]dB 
3. Conclusions

In this paper we provided our views on how to define side conditions for RRM measurement in FR2.
Proposal 1: The side conditions for RRM measurement in FR2 are defined at the reference point.
Proposal 2: The side conditions for RRM measurement in FR2 are defined over the directions covered by 50% percentile EIS spherical coverage of the UE.
Proposal 3: Es/Iot at the reference point is defined as 1dB higher than the required baseband value.
Proposal 4: Minimum Io is defined with the following steps

1) Get the EIS spherical coverage requirements from 38.101-2 and covert it to the SSB SCS

2) Lower the value by 5dB

3) Increase the value by [8]dB 
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