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1 	Introduction
In last RAN4 meeting, the issue of RSSI definition was discussed in [2] and related CR for LAA test cases was agreed in [1]. To avoid encountering the same issue we have in LTE, a new RSSI definition in NR-U (or NR) is needed. In this paper, we discuss the issue and provide our view on how to resolve it. 
2 Discussion
In LTE, the definition for RSSI can be found in TS36.214, as captured below.
	[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






According to this definition, the RRSI value to be reported is the sum of all N PRBs (measurement bandwidth). In other words, a UE using more PRBs will report a higher RSSI than a UE using less PRBs, even if the channel to be measured is exactly the same. In our understanding, the number of PRBs to be used for RSSI measure should be left to UE implementation, as long as UE fulfils the requirement in RAN4 spec. 
[bookmark: _Ref16252843]Observation 1: According to the current definition of RSSI in LTE, the reported RSSI value scales with the number or PRBs which is completely up to UE implementation.  
However, this introduces the problem at network side. Given different UE implementations, it is difficult for network to really utilize this RSSI measurement to determine the load or the interference level of a given carrier. Moreover, there are some other measurements such as channelOccupancy in LAA and threshS-RSSI-CBR in V2X which are reported based on the comparison between RSSI and a given threshold. With this uncertainty of # of PRBs used in measurement, the usefulness of channelOccupancy and threshS-RSSI-CBR becomes doubtful. 
[bookmark: _Ref16252845]Observation 2: The uncertainty in number of PRBs used for RSSI measurement makes the reported RSSI, channelOccupancy and threshS-RSSI-CBR difficult to be used by network.  
In NR, we should try to avoid this issue. Therefore, to make the RSSI reported by different UEs comparable, it should be further normalized by N, which is the number of PRBs used for measurement. This is similar to the calculation UE performed when reporting RSRQ (i.e., RSRP / (RSSI/N) ). Same time, the exact value of N used by UE should still be up to UE’s implementation, as long as UE can fulfill RAN4’s requirement. 
[bookmark: _Ref16252849]Proposal 1: In NR-U, the reported RSSI value is normalized by N, which is the number PRBs used by UE for measurement. The exact value of N should be up to UE’s implementation, as long as UE can fulfill RAN4’s requirement.
Since the definition of RSSI is changed, of course the corresponding thresholds used in channel Occupancy measurement should be changed correspondingly. 
[bookmark: _Ref16252851]Proposal 2: The corresponding thresholds used in channel Occupancy measurement should be changed correspondingly.
A companion LS [3] is also prepare to inform RAN1 and RAN2.
[bookmark: _Ref16865658]Proposal 3: LS to RAN1 to suggest the conclusion on RSSI definition.
3 Summary
In this paper, we discuss the issue of RSSI definition which was observed in LTE LAA, and provide our solution to avoid the same issue in NR-U. We have the following observations and proposals
Observation 1: According to the current definition of RSSI in LTE, the reported RSSI value scales with the number or PRBs which is completely up to UE implementation.
Observation 2: The uncertainty in number of PRBs used for RSSI measurement makes the reported RSSI, channelOccupancy and threshS-RSSI-CBR difficult to be used by network.
Proposal 1: In NR-U, the reported RSSI value is normalized by N, which is the number PRBs used by UE for measurement. The exact value of N should be up to UE’s implementation, as long as UE can fulfill RAN4’s requirement.
Proposal 2: The corresponding thresholds used in channel Occupancy measurement should be changed correspondingly.
[bookmark: _GoBack]Proposal 3: LS to RAN1 to suggest the conclusion on RSSI definition.
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