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1 Introduction
In last RAN2#103bis, some general considerations on connected mode mobility for NR-U were discussed and some initial agreements achieved for RLM/RLF and Mobility [1]:

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. These will support both synchronous and, except for LAA case, asynchronous deployments. 

The RRM and RLM framework for NR-U will also support multiple beam operation.

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. The handling of missing measurements due to LBT are expected to be captured at physical layer specifications.

In addition to the existing measurement quantities, channel occupancy and RSSI, similar to adopted for LTE LAA, are considered useful. 

In unlicensed spectrum, multiple PLMNs from different operators can share the same channel and coordination between different operators may not happen. This may cause PCI conflict and confusion for measurements. 
Although related NR licensed specification in Rel-15 is considered as a baseline for NR-U, considering the impacts of LBT, mobility functions, including measurement events, L3 filtering, mobility enhancements, needs further study. This contribution will address potential open issues. 
2 Discussion 
2.1 Measurement events
RSSI and the Channel Occupancy (CO) were introduced in LAA to identify the channel load or availability, and NR-U will also consider them based on following RAN1 and RAN2 agreements:
RAN2#AH18-07:
· Channel occupancy and RSSI measurement reporting should be adopted for NR-U if also confirmed by RAN1.
RAN1#94:
It is beneficial to support reporting of RSSI
· FFS: The time and frequency resources on which RSSI is measured
In the email discussion [2] and contributions in last meeting, some companies proposed to define new measurement events based on RSSI and Channel Occupancy, since the periodically report is not timely enough. Whereas, some companies didn’t think it’s necessary since the impact of load is already partially reflected by existing criteria, e.g., RSRQ, since RSRQ is the ratio of RSRP and RSSI. So, RAN2 need to discuss whether to define RSSI or Channel Occupancy related events or just report their values periodically or in measurement reports triggered by other events.
Proposal 1: RAN2 is kindly asked to discuss whether to define RSSI or Channel Occupancy related events or just report their values periodically or in measurement reports triggered by other events.
2.2 L3 filtering
In NR Rel-15 licensed operation, following measurement model is agreed for RRM of connected UE [3]:
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Figure.1. Measurement Model for NR connected UE

Where, 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 for NR-U, due to the procedure of LBT, some beams that UE has detected before to derive cell quality maybe blocked since channel becomes too busy. In LAA it was addressed that UE shall give lower weights for old measurements by changing the L3 filtering coefficient, to compensate for the missing samples due to LBT. For NR-U, how to deal with such kind of missing beams for L3 filtering and cell quality derivation? To simply reuse the measurement model for licensed NR or introduce some improvements needs further discussion in RAN2.
Proposal 2: RAN2 is kindly asked to discuss whether to reuse the measurement model for licensed NR or introduce some improvements for NR-U.

2.3 Handover enhancements
“0”ms handover delay is one of objectives of NR, and currently one WI aim to meet this requirement is working for licensed NR:
The following objective are considered in this WI:

· To study solution(s) to reduce interruption time during HO/SCG change focusing on the following identified solutions but not limited. 

· Handover/SCG change with simultaneous connectivity with source cell and target cell. 
· Make-before-break 

· RACH-less handover 
· To study solution(s) to improve HO/SCG change reliability and robustness especially considering challenges in high/med frequency focusing on the following identified solutions but not limited. 

· Conditional handover 

· Fast handover failure recovery 

RAN2 should avoid increasing signalling overhead. 

Note: LTE mobility enhancements should be used for baseline for fast handover failure recovery, Make-before-break and RACH-less handover. 
As for NR-U, as discussed in [2], LBT may however add latency to the transmission of the UE’s measurement report and/or to the time of reception of the handover command by the UE, thereby increasing the probability that the UE fails to perform the handover procedure before it determines that a radio link failure has occurred. Furthermore, additional delay to the transmission of the preamble, MSG2, MSG3 and MSG4 for random access due to LBT may increase the access latency for NR-U SA compared to NR-licensed.

Therefore, it seems straight forward to reuse or enhance the method(s) of licensed NR to NR-U. However, the mobility enhancement WI is still discussing on potential solutions, including conditional handover, Make-before-break and RACH-less handover, and no consensus achieved yet. Maybe we can keep an eye on the progress of that WI firstly, and then based on the agreed solution to discuss the potential improvement for NR-U.
Proposal 3: Handover improvement for NR-U can base on the agreed solution of the WI on mobility enhancement for connected mode.
3 Conclusions
In this contribution, the open issues for NR-U connected mode mobility are discussed, and following proposals are made:

Proposal 1: RAN2 is kindly asked to discuss whether to define RSSI or Channel Occupancy related events or just report their values periodically or in measurement reports triggered by other events.

Proposal 2: RAN2 is kindly asked to discuss whether to reuse the measurement model for licensed NR or introduce some improvements for NR-U.

Proposal 3: Handover improvement for NR-U can base on the agreed solution of the WI on mobility enhancement for connected mode.
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