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1 Introduction
At RAN2#103, RAN2 agreed [1]
RAN2 assumes that the impact of LBT on Idle/Inactive measurement is not captured in RAN2 specifications. RAN2 assumes this is studied by RAN1/RAN4 if needed. 
At RAN1#94, RAN1 agreed [2]
	Agreement:
It is beneficial to support reporting of RSSI
· FFS: The time and frequency resources on which RSSI is measured



In this contribution, we discuss some issues related to measurement for connected mode mobility for NR-U and provide our proposals.
2 Discussion
Based on TS 38.300, in Release-15, both beam quality reporting and cell quality reporting are supported for mobility. Based on the beam quality report with beam index, the network can determine beam associated with the CFRA resource. The network can configure parameters for filtering for beam quality or cell quality. For NR-U, we believe this can be applicable as well.
Proposal 1: Both beam quality reporting and cell quality reporting are supported for NR-U.
	[bookmark: _Toc517229153]9.2.4	Measurements
In RRC_CONNECTED, the UE measures multiple beams (at least one) of a cell and the measurements results (power values) are averaged to derive the cell quality. In doing so, the UE is configured to consider a subset of the detected beams. Filtering takes place at two different levels: at the physical layer to derive beam quality and then at RRC level to derive cell quality from multiple beams as showed in figure 1. Cell quality from beam measurements is derived in the same way for the serving cell(s) and for the non-serving cell(s). Measurement reports may contain the measurement results of the X best beams if the UE is configured to do so by the gNB.





Figure 1: measurement mode
Observation 1: RAN2 assumes the L1 provides samples to RRC to derive cell/beam quality.
In unlicensed spectrum, LBT is applied before performing a transmission including SSB transmission. If LBT is failed, the SSB transmission will be dropped. Actually RAN2 already agreed “R2 assumes that recurring transmissions of SSB/PBCH and RMSI will be available, but possibly with reduced opportunities due to LBT (details pending R1 decisions)”. In case of LBT failure, valid RSRP/RSRQ measurement samples will not be available which may affect the access to the NR-U cells especially in terms of latency. Therefore, some enhancements may be needed to handle the absence of SSB/CSI-RS due to LBT failure. However we believe that this kind of enhancement should be discussed in PHY and from higher layer perspective, we can just assume that PHY can totally handle the issue on how to determine the measurement samples as valid/invalid. To be more detailed, PHY will only report valid RSRP/RSRQ measurement samples to L2, i.e. PHY should not provide samples when SSB/CSI-RS transmission for RRM was blocked by LBT.
Observation 2: Lack of SSB due to LBT failure may impact the RRM in NR-U.
Proposal 2: RAN2 assumes the for RRM, L1 provides valid beam-level samples (i.e. RSRP or RSRQ) to RRC to derive cell/beam quality, i.e. L1 will not provide invalid beam-level samples to RRC due to LBT failure for RS transmission.
In Rel-15 NR, 6 measurement report events based on cell quality which can either be derived based on SSB or CSI-RS, are introduced as the following. 
· Event A1:	Serving becomes better than absolute threshold;
· Event A2:	Serving becomes worse than absolute threshold;
· Event A3:	Neighbour becomes amount of offset better than PCell/PSCell;
· Event A4:	Neighbour becomes better than absolute threshold;
· Event A5:	PCell/PSCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.
· Event A6:	Neighbour becomes amount of offset better than SCell.
For NR-U, all above events should be supported. Any enhancement can be considered if needed.
Proposal 3: NR-U uses the event-triggered RSRP/RSRQ reporting as a baseline, i.e. Event A1/Event A2/Event A3/Event A4/ Event A5/ Event A6.
RAN1 agreed “It is beneficial to support reporting of RSSI”. In unlicensed spectrum, there are multiple RATs sharing the same frequency. The device is only allowed to transmit the data when the channel is sensed to be free. In order to detect hidden node, periodic-triggered RSSI reporting should be supported for NR-U as for LTE LAA. Based on the RSSI reporting, the network may initiate handover/PSCell addition/SCell addition procedure to select a more available NR-U cell.
Proposal 4: Periodic RSSI reporting is supported for NR-U.
The next issue is whether event-triggered RSSI reporting should be supported or not. Since LBT is applied and all devices contend the channel fairly. If the hidden node obtains the channel, the hidden node can use the channel within several ms at most. However the network/UE cannot be aware of when hidden node starts/stops to transmit the data, the benefit of introducing event-triggered RSSI reporting seems to be not clear.
Proposal 5: Event-triggered RSSI reporting should not be supported for NR-U.
3 Conclusion
Based on the discussions above, we have the following observations and proposals:
Observation 1: RAN2 assumes the L1 provides samples to RRC to derive cell quality for NR-U.
Observation 2: Lack of SSB due to LBT failure may impact the RRM in NR-U.
Proposal 1: Both beam quality reporting and cell quality reporting are supported for NR-U.
[bookmark: _GoBack]Proposal 2: RAN2 assumes the for RRM, L1 provides valid beam-level samples (i.e. RSRP or RSRQ) to RRC to derive cell/beam quality, i.e. L1 will not provide invalid beam-level samples to RRC due to LBT failure for RS transmission.
Proposal 3: NR-U uses the event-triggered RSRP/RSRQ reporting as a baseline, i.e. Event A1/Event A2/Event A3/Event A4/ Event A5/ Event A6.
Proposal 4: Periodic RSSI reporting is supported for NR-U.
Proposal 5: Event-triggered RSSI reporting should not be supported for NR-U.
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