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1 Introduction

The following have been agreed [1] on RSSI and channel occupancy in RAN4#92:
· FFS: The resource configuration for RSSI/channel occupancy shall be independent of the SCS used e.g., for data

· Both the network and UE need to be aware of the RSSI measured bandwidth
An LS [2] was sent to inform RAN1 and RAN2 about the following:

Based on definition in LTE LAA, the reported RSSI value is over a bandwidth of a number N of PRBs. N is unknown to the network. This uncertainty in number of PRBs used for RSSI measurement makes the reported RSSI and channelOccupancy difficult to be used by network.

In NR-U, RAN4 suggests RAN1 to resolve this issue. It is RAN4’s understanding that both the network and UE need to be aware of the RSSI measured bandwidth. RAN4 has also observed that a minimum RSSI measurement bandwidth, if defined, should consider not only the accuracy of the measurements, but also the purpose of RSSI measurements in unlicensed bands.

In this contribution we further discuss requirements for RSSI and channel occupancy in NR-U.

2 Discussion
2.1 Resource Configuration for RSSI and Channel Occupancy
Configuring the bandwidth in number of RBs requires the UE to also know the SCS which may vary by slots and among cells on the same carrier frequency. A similar problem is with the measurement duration, which is in LTE defined in number of symbols but the symbol length depends on SCS. So, a reference SCS for RSSI and channel occupancy measurements needs to be pre-defined or configured by the network. Alternatively, the measurement duration values may be defined, e.g., as fractions and multiples of a subframe, while the bandwidth values may be 5 MHz, 10 MHz, 20, MHz, etc. One should also note that the RSSI measurement by itself is the energy measurement which should not be strictly linked to any specific SCS configuration configured for other signals.

· Proposal 1: Configuring the measurement duration and bandwidth shall be independent of the SCS used in the measurement resources, e.g., as fractions or multiples of a subframe and in MHz, respectively, or configured with respect to a reference SCS which may be different from the SCS of the measurement resources.

There can be carrier frequencies or parts of the spectrum without SSB configured. Furthermore, there should also be flexibility with respect to where to configure RSSI and channel occupancy measurements in time domain, to enable more efficient resource utilization in the entire system.
· Proposal 2: RSSI and channel occupancy measurement resources shall not be limited to SSB time resources or SSB frequencies.
· Proposal 3: Inform RAN1 about the above observations.

2.2 On Requirements for RSSI and Channel Occupancy
In NR-U, intra-frequency, inter-frequency, and inter-RAT RSSI and channel occupancy are to be defined. Furthermore, in [1], RAN4 agreed on reporting criteria for intra- and inter-frequency as well as inter-RAT RSSI and channel occupancy. It is therefore necessary that RAN4 defines measurement and accuracy requirements for all these measurements. Therefore, measurement report mapping is needed at least for RSSI measurements.
At least inter-frequency and inter-RAT RSSI and channel occupancy measurements are to be performed in measurement gaps. RAN4 needs to decide the applicable measurement gap patterns for these measurements.

· Proposal 4: RAN4 to define intra-frequency (on PCC, PSCC, and SCC), inter-frequency, and inter-RAT measurement requirements for RSSI and channel occupancy.

· Proposal 5: RAN4 to define intra-frequency, inter-frequency, and inter-RAT measurement accuracy requirements for RSSI and channel occupancy.
· Proposal 6: RAN4 to define measurement reporting mapping for RSSI. FFS whether measurement report mapping is needed for channel occupancy, depending on its definition to be decided by other groups.
· Proposal 7: RAN4 to decide the measurement gap patterns applicable for RSSI and channel occupancy measurements and specify the applicability.
3 Summary

The following have been proposed in this contribution.

· Proposal 1: Configuring the measurement duration and bandwidth shall be independent of the SCS used in the measurement resources, e.g., as fractions or multiples of a subframe and in MHz, respectively, or configured with respect to a reference SCS which may be different from the SCS of the measurement resources.

· Proposal 2: RSSI and channel occupancy measurement resources shall not be limited to SSB time resources or SSB frequencies.
· Proposal 3: Inform RAN1 about the above observations.

· Proposal 4: RAN4 to define intra-frequency (on PCC, PSCC, and SCC), inter-frequency, and inter-RAT measurement requirements for RSSI and channel occupancy.

· Proposal 5: RAN4 to define intra-frequency, inter-frequency, and inter-RAT measurement accuracy requirements for RSSI and channel occupancy.
· Proposal 6: RAN4 to define measurement reporting mapping for RSSI. FFS whether measurement report mapping is needed for channel occupancy, depending on its definition to be decided by other groups.

· Proposal 7: RAN4 to decide the measurement gap patterns applicable for RSSI and channel occupancy measurements and specify the applicability.
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