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In this contribution, we present our considerations about how to derive the various requirements for FR2 from the agreed conclusions of the simulation analysis and indicate a possible way forward to define them. 
The current methodology is described in section 2, and issues for FR2 are identified. In section 3 we illustrate principles to be considered when deriving FR2 requirements from simulation analysis.
2. 	Requirements: Current Methodology 
2.1 Performance requirements in FR1
Key performance requirements are usually derived based on simulative analysis on agreed scenarios and assumptions, which then get translated, once the results are aligned and agreed across companies, into time/delay requirements (i.e. time the UE is allowed to complete certain operation) and related side conditions (i.e. min SINR at which the time requirement shall be met). The simulations are normally finding the necessary time or number of samples for various SINRs:
· Example 1 on Cell Identification: simulations results are providing the necessary number of attempts to be able to detect a cell with minimal probability of 90%, at given cell SINR (e.g. -6 dB)
· Example 2 on Measurement Accuracy/Period: simulation results are providing the necessary number of samples to achieve a certain accuracy (or in turn the accuracy for certain number of samples) at given SINR
After the simulation analysis is completed, the requirements are captured in the specification in terms of time allowed for the UE. This method is the same as used in LTE specifications and certainly appropriate for FR1. Referring to example 1 above, during last RAN4 meeting, the following have been captured in the TS 38.133 [1]:

Table 9.2.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync

	No DRX, or DRX cycle < SMTC periodicity
	max (600ms,[5 or 6]x SMTC period) Note 1

	DRX1 < DRX cycle≤ DRX2
	TBD

	…
	…

	…
	…

	Note 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



As can be noted, the requirements consist in a number of SMTC periods and a minimal value is also included to provide the UE enough time and flexibility to save processing when the SMTC period is small.
2.2 Performance Requirements in FR2
For FR2, the method above may not be sufficient or adequate. This is due to the fact that in FR2 the UE is expected to apply analog beamforming on RX side and therefore the RX with a certain spatial coverage cannot be available to attempt a certain operation in each SMTC period. As a consequence, the attempts would have to be spread in time to cover multiple angles, as illustrated in the following example:
· Let’s assume a scenario is which there are two different cells above the side SINR conditions – UE is required to detect them, but they are received by the UE on two different RX beamforming settings
· Assuming the UE needs N attempts to detect a cell in the particular propagation condition, the situation can be e.g. depicted as in Figure 1, where the UE alternates the two RX beamforming settings towards the two cells



Figure 1. Example of UE timeline operations for cell detection with analog beamforming in FR2

As can be seen from this very simple example, the UE may need to use up to 2N SMTC periods to be able to detect both cells – the example can be easily generalized and shows that the UE would need more time to perform a task in FR2 as UE RX beamforming is used. This leads to a different way of thinking about the requirements and some principles are listed in the next section. 
3.	Discussion: FR2 Requirements principles
Based on the observations in section 2, some principles to be applied to FR2 are listed here below, for discussion:
1. For requirements where the time aspect is strict, the requirement needs to consider relaxing the accuracy for FR2, should that be necessary to avoid certain operations taking too much time
· For example, in RLM it could be better to relax the accuracy in FR2 compared to the analysis, to allow the UE to meet the timeline
2. For requirements where the number of attempts or accuracy aspect are strict, the requirement needs to consider scaling of the timeline to allow the UE in FR2 to achieve the necessary accuracy – it shall be noted that the introduction of a minimal delay might mitigate some of the cases, but may not be sufficient
· For example, for cell detection, in order to guarantee sufficient number of attempts to UE while using RX beamforming, the identification time could be relaxed in FR2
4. 	Conclusions 
In this paper, we illustrated our considerations on how to approach performance requirements in FR2 – starting from the approach used on LTE and extended to FR1, we showed how this method can have shortcomings in FR2 when UE is supposed to use analog RX beamforming and cannot perform certain operation in all occasions in all directions. 
Some principles about time scaling of the requirements or relaxation of accuracies are introduced. These principles should be taken into account when RAN4 discusses and defines the requirements.
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