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Introduction
RSSI measurement and channel occupancy reporting were defined in Rel-13 LTE LAA as means for UE to measure interference and report to NW to aid it in determining high-interference, load, and/or hidden node scenarios and potentially redirect the UE to another channel. 
Similar RSSI measurement was listed as an objective in NR-U WID [1]. In the last RAN2#105-Bis, there was an agreement:

· RSSI and channel Occupancy (CO) configuration and reporting, in particular measurements over an interval (at least for CO) and periodical reporting, are used as a baseline for NR-U

In this paper, we discuss our views on this topic in light of some recent issues that have been found in Rel-13 LTE LAA specifications.  
Discussion
In LTE LAA, the reporting of RSSI and CO is an optional UE capability. In our view, the same should be adopted in NR-U as alternative methods for load and interference detection are being discussed in RAN1/2. 
Proposal 1. RSSI and channel occupancy reporting in NR-U to be an optional UE capability similar to LTE LAA.
In LTE LAA, the RSSI measurement BW is not specified to a particular value. From 36.214:
[bookmark: _Toc524695279]5.1.24	Received Signal Strength Indicator (RSSI)
	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



This leads to the interpretation that RSSI measurement BW is left to UE implementation and it can be done in narrowband (e.g., central 6 RB) or wider bandwidth. However, the ChannelOccupancyThreshold in TS 36.331 is defined in dBm units which creates a problem for the NW in terms of properly setting the threshold. In other words, a UE that uses 100 RB for RSSI measurement will report a value that is 12+ dB higher than the reported value of another UE that uses 6 RB. Per the current specifications, NW has no means to identify which UE uses what RSSI BW. Moreover, the core requirements in TS 36.133 does specify an assumed RSSI measurement BW when defining the accuracy requirements in clause 9.1.18.5.2 and 9.1.18.5.3. 
Observation 1. Current LTE LAA specifications:
· Does not set the RSSI measurement BW to a particular value 
· Does not specify the assumed measurement RSSI BW in accuracy requirements
· Defines the ChannelOccupancyThreshold in units of dBm which creates a problem for the NW in terms of properly setting the threshold if UEs use different RSSI measurement BWs. 

In our view, these issues should be proactively rectified in NR-U specifications. 
RSSI measurement accuracy requirements should be defined assuming narrowband measurement BW (e.g., SSB BW) to allow for different UE implementations as well as applicability to both intra-frequency and inter-frequency RSSI measurement and CO reporting. Also, given the regulatory requirements for channel occupancy in unlicensed spectrum, narrowband or wideband measurement of RSSI should not result in different outcomes. 
Proposal 2. RAN4 to define RSSI measurement accuracy requirements based on SSB BW. 
To allow for UE implementations that support wider RSSI measurement BW, the ChannelOccupancyThreshold should be reported in units of dBm/(X kHz) where X can be SSB BW or SCS or any other suitable unit for normalization. 
Proposal 3. To allow for UE implementations that support wider RSSI measurement BW, the ChannelOccupancyThreshold should be reported in units of dBm/(X kHz) where X can be SSB BW or SCS or any other suitable unit for normalization. 
One differentiation in NR-U compared to LTE LAA is the wideband operation in units of sub-bands. In this scheme, gNB and UE can operate in 80 MHz, as an example, for transmission and reception but perform LBT in each 20 MHz sub-band separately. Since LBT is independent across sub-bands, it is reasonable to measure RSSI and CO separately as well. 
Proposal 4. RSSI and CO measurement and reporting to be specified per sub-band. 
Furthermore, measurements of all sub-bands in a wideband may not be possible to be performed simultaneously particularly in inter-frequency mode. Hence, TDM’ing of measurements across sub-bands should be the baseline. 
Proposal 5. If the UE is configured to measure RSSI and CO for different sub-bands in the configured BWP, it does not have to performs measurements of all sub-bands simultaneously.
Conclusions
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