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1	Introduction
[bookmark: _GoBack]RAN4 sent a LS to RAN1 in [1] indicating the RAN4 consensus related to RSSI definition in NR-U WI and suggesting that RAN1 resolves this issue:
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 discuss the implications of the LS from RAN1 point of view.

2	Discussion
The RSSI - measured by the UE over a given bandwidth – corresponds to the signal strength received from the nodes belonging to the same operator plus the interferences coming from other nodes, including nodes from other operators and/or other RATs, which contribute to increase the interference level. For LTE-LAA a single RSSI measurement has been defined. As the signal strength received from the nodes belonging to the same operator can be directly measured by the UE from all the neighbour cells it monitors, the level of interferences can be derived from both these measurements and the RSSI.

Although we see benefits for supporting multiple RSSI measurements on a per sub-band basis, following the guidance from [10] for which such feature is listed as an “optimization” and for the sake of NR-U progress we do not discuss such proposal for this meeting. On the other hand although we see benefits for supporting wideband RSSI measurements we see it as an optimization for NR-U Rel-16, as we think that performing RSSI measurements on a per LBT sub-band basis should be a reasonable way forward. Additionally UEs not supporting a bandwidth > 20 MHz would not be able anyway to perform such wideband RSSI measurements. Our proposal is therefore to support RSSI measurements with an RSSI bandwidth equal to the LBT sub-band:

Proposal 1: To support RSSI measurements for NR-U Rel-16 with an RSSI bandwidth equal to the LBT sub-band. 

Another topic to be discussed is the RSSI definition, as provided in [2]:

	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



Although this definition clearly states that the RSSI shall be measured over a bandwidth of N resource blocks it may lead to the interpretation that the choice of N is left to the UE. As mentioned in [3] and reminded in [1] such assumption may lead to inconsistent channel occupancy measurements results if the network is not aware of N, as channel occupancy measurements are defined as a (rounded) percentage of RSSI samples beyond a threshold, such threshold being itself dependant from N as well.
We therefore believe that in order to ensure consistency between RSSI and channel occupancy measurements the RSSI measurement bandwidth (as a number of resource blocks) shall be provided by the network to the UE through the measurement object configuration.
We have therefore the following proposal:

Proposal 2: For both intra and intra frequency RSSI measurements the RSSI BW shall be provided by the gNB in the measurement object configuration (as a number of resource blocks).

3. 	Conclusions 
In this contribution, we have discussed the implications of RAN4 LS on RSSI definition. Related to RAN4’s information provided to RAN1, we make the following proposals and observation:
Proposal 1: To support RSSI measurements for NR-U Rel-16 with an RSSI bandwidth equal to the LBT sub-band. 

Proposal 2: For both intra and intra frequency RSSI measurements the RSSI BW shall be provided by the gNB in the measurement object configuration (as a number of resource blocks).

We also note that the RAN4 LS action to RAN1 does not explicitly ask for a reply LS:
RAN4 respectfully asks RAN1 to take the above information into account in the definition of RSSI.
However it might be found beneficial to provide RAN4 with the RAN1 decision via a Reply LS; this has to be further discussed in RAN1.
Observation: Although the RAN4 LS action to RAN1 does not explicitly ask for a reply LS it might be found beneficial to provide RAN4 with the RAN1 decision via a Reply LS; this has to be further discussed in RAN1. 
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