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1 Introduction
Frequency of NR-U cells will be shared by un-licensed networks nodes, (e.g. WLAN nodes). Thus, measurement and report configurations in NR-U need to be enhanced to capture and report channel metrics of un-licensed network nodes and neighboring NR-U cells. Recent studies in 38.889 [1] have clearly identified this necessity for including channel occupancy in connected mode mobility in NR-U.

	For connected mode mobility, the main issue identified for NR operation in unlicensed band is the reduced transmission opportunities for different signalling due to LBT failure.
The following modifications to mobility-related procedures have been identified as beneficial to study:
· Modifications to mobility-related measurements and/or triggers considering limitations related to high channel occupancy. NR-U needs to consider techniques to handle increased interference levels in the unlicensed channel for mobility-related decisions. 

· 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 this paper we observe that UE capabilities in NR need to be enhanced for capturing, analysing and reporting relevant un-licensed channel metrics, like channel utilization or interference measure of WLAN [3] and channel occupancy of NR-U cells for efficient connected and/or idle mode operations.

2 Discussion

Typically, gNB (network) enquires UE’s capabilities by sending UECapabilityEnquiry message and UE responds by transmitting UECapabilityInformation [2]. In NR-U, gNB will configure measurement objects for un-licensed channels and UE will use these measurement objects to measure channels and report the channel measurement results to gNB. However, the UE needs to inform the gNB if it is capable of performing un-licensed channel measurements by using UECapabilityInformation. 

2.1 UE Capability for RSSI and Channel Occupancy in NR
RSSI based channel occupancy has already been included and supported in LTE Rel. 14 [3], under the capability “rssi-AndChannelOccupancyReporting-r13”. This field defines whether the UE supports measurement and reporting for RSSI and channel occupancy and is only applicable if the UE supports downlink LAA operation. 

Observation 1: In LTE LAA standards, RSSI and channel occupancy have been included under the UE capability “rssi-AndChannelOccupancyReporting-r13.

Hence, it is imperative that NR-U needs to include a similar UE capability for indicating RSSI and channel occupancy measurements. While the exact measurement metric for RSSI and channel occupancy is yet to be decided by RAN1, RAN2 should consider defining a suitable UE capability similar to rssi-AndChannelOccupancyReporting.

Proposal 1: UE capabilities in NR-U need to be enhanced for indicating the support of RSSI and channel occupancy measurements of un-licensed NR-U cells.

2.2 UE Capability for Supporting WLAN Measurements
Channel measurements in NR-U also need to include other un-licensed network measurements, e.g. WLAN measurements. Note that, LTE already has separate UE capabilities for WLAN channel measurements.

Observation 2: LTE standards already have UE capabilities for WLAN channel measurements, under the capability “supportedBandListWLAN”.

RAN2 needs to include UE capabilities for WLAN channel measurements in 3GPP NR standards. This will include different WLAN-specific channel parameters like, supported frequency bands, measurement bandwidth. As un-licensed frequency might be available in different chunks, the FreqBandList information elements [2] in NR-U will include a spate parameter for un-licensed frequency bands. NR-U gNB will use these information elements for enquiring the details of WLAN channel frequencies supported by the UE. Similarly, “SupportedBandwidth” information elements should include a separate parameter to mention the list of all un-licensed WLAN channel bandwidth, supported by the NR-U UE. MeasAndMobParameters [2] need to include “WLANMeasReport”, to check if the NR-U UE can measure and report channel characteristics of WLANs. Further details of connected mode measurements in NR-U, involving un-licensed channels and WLANs, for improved handover can be found in [5].

Proposal 2: UE capabilities for WLAN measurements need to be included in NR-U. These capabilities can include (i) frequency band information of unlicensed channels, (ii) unlicensed channel bandwidth and (iii) unlicensed channel statistics report.

3 Conclusions
In this contribution, we point out the necessity of extending UE capabilities in NR-U. We show out that UE can re-use the existing Release 15 capabilities as the baseline and subsequently explore new un-licensed channel capabilities. Our observations and proposals are summarized below:
Observation 1: In LTE LAA standards, RSSI and channel occupancy have been included under the UE capability “rssi-AndChannelOccupancyReporting-r13.

Proposal 1: UE capabilities in NR-U need to be enhanced for indicating the support of RSSI and channel occupancy measurements of un-licensed channels. 

Observation 2: LTE standards already have UE capabilities for WLAN under the capability “supportedBandListWLAN”.

Proposal 2:  UE capabilities for WLAN measurements need to be included in NR-U. These capabilities can include (i) frequency band information of unlicensed channels, (ii) unlicensed channel bandwidth and (iii) unlicensed channel measurement report. 
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