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1	Introduction
The study item on NR-based access to unlicensed spectrum was approved at RAN#75 [1]. In RAN2#102, an email discussion ([102#69][NR]) was agreed with the intention to make progress on  on mobility aspects of NR unlicensed as part of the Study Item, as blow:
[bookmark: _Hlk516431393] [102#69][NR] NR-U mobility (Qualcomm)
	Identify the issues that could need changes to:
	Measurement framework (e.g. SMTC configuration and its provisioning, additional measurements such as channel load)
	RRM (e.g. applicability of events and how to guarantee robustness)
	Any changes to the RRC procedures for measurements and handover
	Considerations on Idle/Inactive cell reselection (e.g. changes to cell quality and ranking)
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2018-06-20

Although this email covers most problems about mobility, we think it is necessary to study the scene and demand in detail for supporting mobility in NR-U standalone. 
In this contribution, we discuss the special problems about mobility on NR-U carrier. 
2 Deployment for NR-U SA
Sub-7 GHz, 7-52.6 GHz, and > 52.6 GHz are applicable for unlicensed bands [2].The network deployment in unlicensed carriers for free would be attractive in some regions. Operators would like their gNBs configured with more unlicensed carriers to better enjoy free resource with lower cost, especially for the operators without enough spectrum resource. 
In addition, under the coexistence situation with other communication systems such as wifi or radar, some shared carriers might be of higher interference or even unavailable, while other carriers might still be available to ensure the QoS of service. A gNB configured with multiple unlicensed carriers can easily move its UEs from a carrier with higher interference to another carrier with lower interference for providing better services.
Observation1: The deployment of multiple unlicensed carriers is a typical scenario for NR-U SA.
In the shared unlicensed carriers, resource contention from other nodes of inter-RAT or intra-RAT would increase the interference and reduce channel access probability for both gNBs and UEs. Therefore the mobility issues caused by heavy load or interference should be considered.
3 The mobility due to heavy load on NR-U
[bookmark: OLE_LINK5][bookmark: OLE_LINK11]It is agreed to use NR licensed design as a baseline for the study of NR-U SA. Load balancing (LB) is to handle uneven distribution of the traffic load over multiple carriers. The purpose of LB is common for both NR and NR-U so that the load distribution would be balanced in such a manner that radio resources remain highly efficiently utilized and the QoS of in-progress sessions are maintained reasonable and call dropping probabilities are kept sufficiently small. Thus, similar to NR design, LB algorithms in NR-U may result in handover or cell reselection decisions with the purpose of redistributing traffic from highly loaded carriers to underutilized carriers. 
However LBT failures specific to shared unlicensed bands may have impacts on handover or cell reselection in NR-U. We will discuss here in detail.
3.1 Load balancing on NR-U

3.1.1 Connected mode
According to the typical deployment for NR-U SA, it is desirable to fully utilize available unlicensed spectrum resources by means of carrier aggregation or dual connectivity for NR-U SA. When the anchored carrier is blocked due to severe interference or DFS requirement, load balancing triggered handover among multiple unlicensed carriers is inevitable.
Compared with NR, load balancing triggered handover on NR-U should consider LBT failures as one of the factors for load balancing. The higher the probability of LBT failures is, the fewer the chances to access the carrier are. Therefore the probability of LBT failures and interference level can reflect the load status of unlicensed carrier.  In addition, gNB can only obtain the hidden node interference information from UE’s measurement report.
[bookmark: OLE_LINK6]In conclusion, similar to LTE LAA, the measurements of RSSI and Channel Occupancy as well as RSRP and RSRQ can be adopted for handover on NR-U.
Proposal 1：The measurements of RSSI and channel occupancy as well as RSRP and RSRQ can be adopted for handover on NR-U.
Load balancing triggered handover might be delayed or interfered by LBT failures.  Some possible mobility enhancements on NR design are expected to be further studied and specified in Rel-16 such as Make before break, RACH_less and handover by using dual connectivity. 
The study of handover on NR should be a starting point for NR-U with considerations on LBT failures.
Proposal 2：The study of handover on NR should be a starting point for NR-U with considerations on LBT failures.
3.1.2 Idle/Inactive mode
For UE in idle/inactive mode, cell/carrier selection criteria among multiple NR-U carriers should be defined.  How to properly identify and select a NR-U carrier with good signal quality and low load should be studied. When camping on it, an UE should experience less interference and be easy to access the cell when necessary. 
[bookmark: OLE_LINK2]In NR, load balancing is achieved by cell selection through the usage of inter-frequency and inter-RAT absolute priorities and inter-frequency Qoffset parameters applied to RSRP and RSRQ.
However for NR-U, inter-frequency and inter-RAT absolute priorities and RSRP and RSRQ cannot reflect the impacts of LBT failures of UE. Therefore it is necessary to introduce a new measurement mechanism to evaluate the load on NR-U carriers. 
Similar as in connected mode, the measurements of RSSI and Channel Occupancy can be used for carrier selection. RSSI and channel occupancy should be taken into consideration so that gNB can adjust the Qoffset parameters applied to RSSI and channel occupancy accordingly to control the priorities.
Proposal 3: The measurements of channel occupancy and RSSI can be adopted for cell selection on NR-U.

3.2 RLM/RLF
In connected mode, LBT failures due to heavy load can trigger carrier selection such as handover as discussed above. It is important for UE to timely report the measurement results and for gNB to transmit the handover command in time. However, in some extreme conditions, the interference seen by UE or gNB might cause failures doing so.  So a mechanism is necessary for UE to detect such situation and actively switch to light loaded carriers in time when necessary.Agreement:
· Potential modifications to RLM/RRM procedures due to reduced transmission opportunities for DL signals and channels due to LBT failure should be identified and studied

In NR-U, from UE side, the interference caused by other nodes will lead to bad quality of RLM-RS. By monitoring the interfered RLM-RS, RLF may happens and then RRC reestablishment procedure maybe triggered. From gNB side, missing transmission opportunities of RLM-RS due to LBT failures indicates that the gNB has little chance to serve UE. If UE can identify LBT failures for transmission of RLM-RS, UE should be able to switch fast to other carriers to avoid too much delay for traffic. 
[bookmark: OLE_LINK7]In conclusion, mechanism to trigger carrier selection such as RRC reestablishment due to LBT failures for transmission of RLM-RS should be considered.
Proposal 4: Mechanism to support self-triggered carrier selection such as RRC reestablishment when realizing missing RLM-RS transmission due to LBT failures should be considered.
4 Conclusion 
The observation and proposals are as follows:
Observation1: The deployment of multiple unlicensed carriers is a typical scenario for NR-U SA.
Proposal 1：The measurements of RSSI and channel occupancy as well as RSRP and RSRQ can be adopted for handover on NR-U.
Proposal 2：The study of handover on NR should be a starting point for NR-U with considerations on LBT failures.
[bookmark: _GoBack]Proposal 3: The measurements of channel occupancy and RSSI can be adopted for cell selection on NR-U.
Proposal 4: Mechanism to support self-triggered carrier selection such as RRC reestablishment when realizing missing RLM-RS transmission due to LBT failures should be considered.
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