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1	Introduction
The definition of RSSI as well as the measurement and reporting details were discussed at the previous RAN4 92 meeting. In this document, we discuss the issue and provide our view on it.
2	Definition, measurement and reporting of RSSI and CO
The current definition of received signal strength indicator (RSSI) measurement in TS 36.214 [1] (copied below) made it hard for base station to use the reported value, since the RSSI is not normalized by measurement bandwidth and the bandwidth is up to UE implementation. The base station is not aware of the number of RBs used for measurement, thus unable to utilize the reported RSSI.
Table 1 - RSSI definition in TS 36.214
	Definition
	E-UTRA Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in the configured OFDM symbol and in the measurement bandwidth over N number of resource blocks, by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 

Higher layers indicate the measurement duration and which OFDM symbol(s) should be measured by the UE.

The reference point for the RSSI shall be the antenna connector of the UE. 

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSSI of any of the individual diversity branches

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



The current definition of RSSI makes it hard for base station to use the reported value, hence needs to be mended.
The RSSI measurement should reflect the linear average of the measured power over a certain duration of time and a certain range of frequency. Normalizing the power by number of REs allows for a single metric for different measurement bandwidth and SCS. From RAN4 perspective, such a metric independent of numerology is preferred. What’s more, this definition is also in conformance with the definition of SS-RSRP for NR in TS 38.215 [2].
RSSI measurements shall be normalized by the number of REs used by measurement.
In RAN2 106 [3], it’s agreed that the reporting for RSSI and Channel Occupancy (CO) for NR-U is an optional UE capability as in LTE LAA.
According to RAN2 agreements, the reporting for RSSI and Channel Occupancy (CO) for NR-U is an optional UE capability as in LTE LAA.
The reporting of RSSI and CO measurements is made optional so that some UEs can choose to consume more power to measure and report RSSI and CO for a potentially better performance in NR-U, while some UEs can choose not to conduct such measurements to save power. By the same spirit, the measurement bandwidth of RSSI and CO shall be left to UE implementation.
The measurement bandwidth of RSSI and CO shall be left to UE implementation.
In RAN1 92b [4], the following regarding LBT bandwidth was agreed:
· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 
FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.
At this stage, RAN1 only supports LBT to be carried out per 20MHz sub-band.
The base station will utilize the reported RSSI and CO, should there be any, to help making scheduling decisions. Since the LBT is carried out on sub-bands, it is desirable for the reported RSSI and CO to be carried out on sub-bands as well. If RSSI and CO are measured on wider bandwidth, it’s hard for base station to evaluate the availability of sub-bands.
To align with RAN1 decisions, RAN4 shall at least support the measurement and reporting of RSSI and CO per sub-band of 20 MHz. 
The measurement and reporting of RSSI and CO per sub-band of 20 MHz shall be supported by RAN4.
3	Conclusion
1. The current definition of RSSI makes it hard for base station to use the reported value, hence needs to be mended.
Proposal 1: RSSI measurements shall be normalized by the number of REs used by measurement.
According to RAN2 agreements, the reporting for RSSI and Channel Occupancy (CO) for NR-U is an optional UE capability as in LTE LAA.
Proposal 2: The measurement bandwidth of RSSI and CO shall be left to UE implementation.
At this stage, RAN1 only supports LBT to be carried out per 20MHz sub-band.
Proposal 3: The measurement and reporting of RSSI and CO per sub-band of 20 MHz shall be supported by RAN4.
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