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1 Introduction

In the current TR 38.889, the following is captured regarding RRM procedure in NR-U.

For RRM, RLM, and mobility procedures, NR licensed specification in Rel-15 are considered as a baseline for NR-U. However, changes to these due to new physical layer design and LBT for the unlicensed operation can be introduced.

Potential modifications to the measurement reporting quantities, to the measurement reporting triggers and to the condition used by the UE when delaying the time at which it applies a reconfiguration for mobility that are based at least on channel occupancy and RSSI should be studied.
In addition to the existing measurement quantities, channel occupancy and RSSI, similar to adopted for LTE LAA, are considered useful. 
For UE measurements, it is assumed that recurring transmissions of SSB/PBCH and RMSI will be available with possibly reduced opportunities due to LBT. The NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is used as a baseline.

We discuss further in this contribution the modifications to RSSI and CO framework to consider in NR-U for connected mode.
2 Discussion

It has been agreed to capture in the TR 38.889, that measurement reporting quantities and measurement reporting triggers may be based on channel occupancy and RSSI measurements and that these quantities may be similar to the adopted LTE LAA framework. In LAA, RSSI and corresponding channel occupancy measurement are performed on the frequency indicated in the associated measurement object.
Observation 1 In LAA, the RSSI and channel occupancy measurements are performed on the frequency indicated in the associated measObject.
A measurement object corresponds to a single frequency carrier in LTE, and only one measurement object per frequency carrier is configured to a UE. However, in NR, a measurement object may be associated to either SSB or CSI-RS resources in NR, the association of frequency carrier and MO became difficult to define. 
Observation 2 Unlike LTE, in NR one measurement object does not correspond to a frequency carrier but the frequency/time location and SCS of the reference signals to be measured.
Additionally, it has been agreed in the TR 38.889 that channel occupancy and RSSI measurements may be measured and reported by the UE in NR-U. In LAA, these two metrics were performed at frequency level. But the modelling in LAA may not be applicable to NR-U since the notion of frequency of measurement object does not hold anymore in NR and it may be beneficial to discuss modifications to the legacy LTE LAA RSSI and CO measurements framework.

One solution is to allow configuration of these measurement at sub-band level. 
In LTE LAA, the RSSI and CO were on the whole frequency carrier, and is supported by the fact that a carrier bandwidth corresponds at most to LBT band (i.e. 20MHz) and that CRS was transmitted throughout the carrier. In NR-U, LBT may be performed in units of 20 MHz while a NR-U operating bandwidth is an integer multiple of 20MHz. Thus, CO and RSSI measurements throughout the whole NR wideband carrier is not only questionable but may also induce considerable UE’s power consumption.  
Observation 3 Measurement of RSSI and CO throughout NR wideband carrier may be considerably power consuming for a UE. 

One possible solution is to configure the UE to measure and report CO and RSSI per sub-band, where a sub-band may correspond to an LBT sub-band and/or further comprise one or a set of reference signals. The per-sub-band measurement of CO may help the scheduler balance the load between different portions of a carrier.
Proposal 1: Capture in TR 38.889 that it is considered beneficial to support the configuration of measurement and reporting of RSSI and channel occupancy per sub-band.
3 TP for RRM
7.2.2.3
Control plane impacts
7.2.2.3.1
RLM/RLF and mobility (conn mode)
In addition to the existing measurement quantities, channel occupancy and RSSI, similar to adopted for LTE LAA, are considered useful. It is beneficial that these measurements be configurable to any subset of the frequency resources of a carrier considering channel access procedures as described in 7.2.1.3.1
Proposal 2: Add the above TP in TR 38.889.

4 Conclusion
In this contribution, the following observations are made:
Observation 4 In LAA, the RSSI and channel occupancy measurements are performed on the frequency indicated in the associated measObject.
Observation 5 Unlike LTE, in NR one measurement object does not correspond to a frequency carrier but the frequency/time location and SCS of the reference signals to be measured.
Observation 6 Measurement of RSSI and CO throughout NR wideband carrier may be considerably power consuming for a UE. 

The following proposals are made:
Proposal 3: Capture in TR 38.889 that it is considered beneficial to support the configuration of measurement and reporting of RSSI and channel occupancy per sub-band.
If the above proposal can be agreed, we further propose to agree on the TP in section 3.

Proposal 4: Add the above TP in TR 38.889.
Otherwise, we will be happy to provide another TP reflecting the consensus of the group.
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