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Introduction
In this contribution, we discuss the additional measurement needed for NR unlicensed
Discussion
In LTE LAA, it is agreed for the purpose of detecting hidden node in channel selection, UE reporting of RSSI measurements and channel occupancy to the eNB is considered useful in the RRC Connected case. The eNB indicates which carrier(s) the UE should report RSSI and channel occupancy for and UE report the RSSI and channel occupancy for those carriers.
With NR unlicensed, the deployment scenarios to study are extended to dual connectivity (EN-DC, NR-NR DC) and also standalone deployment scenarios. If RSSI measurement and channel occupancy measurement is useful for channel selection in LAA scenario, it would seem also useful as well in detecting hidden node for channel selection for dual connectivity and standalone deployment scenarios.
Proposal#1: It is beneficial to study RSSI measurement and channel occupancy measurement for channel selection in all the NR unlicensed scenarios in RRC Connected case. 
[bookmark: _GoBack]In the EN-DC case where MN is LTE, B1 event (i.e. Inter-RAT neighbour cell is better than a configured threshold) or B2 event (i.e. Inter-RAT neighbour cell is better than a configured threshold and PCell is below a configured threshold) is used as the event to trigger a report of the inter-RAT neighbour cell for SCG addition or change. Currently, the trigger is cell-based measurement on RSRP, RSRQ and SNIR. This may not be sufficient for selecting a NR unlicensed cell for SCG addition. If proposal#1 is agreed, the channel load (e.g. RSSI measurement of the NR cell as well as channel occupancy measurement etc.) may also needed on top of the RSRP/RSRQ/SNIR measurement for selection of the SCG PSCell.  There are a few ways to implement this:

a. Introduce a new reporting event that takes into account the channel load when reporting inter-RAT neighbour in the unlicensed carrier. For example

Event Bx = Inter-RAT neighbour (RSRP/RSRQ/SNIR) is better than a configured threshold and channel load (RSSI measurement and/or channel occupancy) of the inter-RAT neighbour is below a configured threshold

Event By = Inter-RAT neighbour (RSRP/RSRQ/SNIR) is better than a configured threshold and channel load (RSSI measurement and/or channel occupancy) of the inter-RAT neighbour is better than best NR serving cell/PSCell

Event Bz = Inter-RAT neighbour (RSRP/RSRQ/SNIR) is better than best NR serving cell/NR PSCell and channel load (RSSI measurement and/or channel occupancy) of the inter-RAT neighbour is better than best NR serving cell/PSCell
 Etc.
 
b. No new event are introduced but the channel load of the inter-RAT neighbour in the unlicensed carrier is included as part of the measurement report for the existing B1 and/or B2 events, including the channel load of the best NR serving cell/PSCell in the reporting. For example, the report configuration for B1 and B2 event can be optionally configured with channel load configuration for the inter-RAT neighbour cell and/or the best NR serving cell/PSCell. When reporting B1 and B2 event, the UE will also report channel load of neighbour cell and/or best NR serving cell/PSCell 

The above can also be extended to other DC deployments (such as NR-NR DC case) or inter-frequency and intra-frequency handover scenarios based on Event Ax.

Proposal#2: If RSSI measurement and channel occupancy measurement is deemed beneficial for channel selection in NR-u deployment scenarios, RAN2 should study whether new events are needed or the measurements are piggybacked on the reporting upon existing events.

In NR-u standalone case, idle mode mobility may also be viewed to benefit from the RSSI and channel occupancy measurement in reselecting a neighbour cell. For intra-frequency cell reselection case, the best cell concept should still be adhered to.  Hence the RSSI and channel occupancy measurement should not be considered for the intra-frequency case.  For inter-frequency cell reselection case, priority based cell reselection is being used. Both RSRQ and RSRP are considered in the priority based cell reselection and the RSRQ can provide the load of a cell based on the RSSI component in the RSRQ definition. Hence we do not see a need to consider RSSI on its own.  Furthermore, once the UE is in connected mode, if the system bandwidth of the cell is large, network can always perform BWP switching to less loaded part of the system bandwidth. The idle mode mobility for Standalone NR-u should use the NR design as baseline. Any further enhancement needs to be justified.
Proposal#3: The idle mode mobility for Standalone NR-u should use the Rel-15 NR idle mode as baseline. Any further enhancement needs to be justified.
Conclusion and proposals
It is requested that RAN 2 discuss and agree on the following proposal:
Proposal#1: It is beneficial to study RSSI measurement and channel occupancy measurement for channel selection in all the NR unlicensed scenarios in RRC Connected case. 
Proposal#2: If RSSI measurement and channel occupancy measurement is deemed beneficial for channel selection in NR-u deployment scenarios, RAN2 should study whether new events are needed or the measurements are piggybacked on the reporting upon existing events.

Proposal#3: The idle mode mobility for Standalone NR-u should use the Rel-15 NR idle mode as baseline. Any further enhancement needs to be justified.

