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1	Introduction
The study item on NR-based access to unlicensed spectrum was approved at RAN#75 and recently revised at RAN#80 [1] with following scope/objective:
The above study will address the following architectural scenarios (RAN2): 
· An NR-based LAA cell(s) connects with an LTE or NR anchor cell operating in licensed spectrum
· The study assumes the techniques for linking between Pcell (LTE or NR licensed CC) and Scell (NR unlicensed CCs) according to the NR WI
· An NR-based cell operating standalone in unlicensed spectrum, connected to a 5G-CN network, e.g., for private network deployments; 
· Study how to ensure from a RAN level that connection and security management can be integrated with the E-UTRAN, NG RAN and 5G CN architecture, including service continuity requirements for users moving between cells of licensed and unlicensed frequency bands, liaising with SA2 as required
The following email discussion was agreed at RAN2 #102 with the intention to make progress on mobility aspects of NR unlicensed as part of the Study Item:
[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
· [bookmark: _Hlk517169345]Considerations on Idle/Inactive cell reselection (e.g. changes to cell quality and ranking)
These mobility features mostly apply to standalone operation, as in licensed assisted deployment scenarios, the primary cell is always operated in licensed spectrum, and thus Rel-15 NR design and procedures are applicable.
In this contribution, we discuss Idle/Inactive cell reselection for NR-U. The RRM measurement framework and RRC procedures for handover, with focus on RRC connected mode mobility, are discussed in a companion contribution [2]. 
2	RRM framework and signalling aspects
The RRM framework based on NR SMTC presented in [2] for connected mode mobility, is also applicable to idle/inactive mode mobility. In unlicensed spectrum, the reference signals for RRM measurement purposes may be transmitted more infrequently as compared to licensed spectrum, and their transmission may be subject to successful channel access based on Listen-Before-Talk (LBT). However, this is not expected to be a major problem for operation in idle/inactive mode, as the UE has plenty of opportunities to detect and measures neighbor cells.
To perform measurement on the cell the UE is camping on, the UE may need to know the SMTC configuration of the corresponding cell. This information may also be used for other purposes (such as radio link monitoring). 
Proposal 1: NR-U cells operating in standalone mode shall signals their SMTC configuration in the system information.
Information on the neighbour cell SMTC may also help the UE in performing intra- and inter-frequency neighbour cell measurements in idle/inactive mode.  E.g., this could help the UE to minimize the time spent doing cell detection. If no SMTC information is provided, the UE may need to perform blind detection of discovery reference signals. Therefore, the possibility for NR-U cells operating in standalone mode to broadcast the SMTC configurations (for both intra- and inter-frequency neighbour cell measurements) should also be considered. In case of inter-frequency measurements, one SMTC configuration per carrier frequency may be supported.
Proposal 2: NR-U cells operating in standalone mode may signal the SMTC configuration to be used for intra- and inter-frequency neighbor cell measurements in idle/inactive mode. 
3	Measurement quantities for cell reselection 
Idle and inactive mode mobility in NR are based on UE-autonomous cell reselection. The procedures for managing the cell reselection are like the LTE procedures in idle mode, and the reselection criteria are only based on RSRP and RSRQ type of measurements. 
[bookmark: _GoBack]New RRM measurement quantities may be introduced for operation in unlicensed spectrum [2]. These new measurement quantities are UE-reported RSSI and channel occupancy (CO). However, there is no clear benefit of introducing cell reselection criteria for idle/inactive mode mobility in unlicensed spectrum based on these new measurement quantities. RSRQ is defined as the ratio of RSRP to RSSI, and as such it does already (at least partially) include the effect of load. Unless clear benefits as compared to RSRQ-based cell reselection can be shown, we propose not to adopt new measurement quantities for reselection criteria in idle and inactive mode mobility in unlicensed spectrum.
Proposal 3: The same measurement quantities for reselection criteria as used in baseline Rel-15 NR are also used in NR-U. Cell selection and reselection criteria in idle and inactive mode in NR-U are only based on RSRP and RSRQ. 
4	Reselection criteria and procedures in idle/inactive mode
In licensed spectrum, the UE is normally prioritizing camping on the strongest cell on a carrier. However, in unlicensed spectrum the strongest cell on a carrier may not be part of the same network, e.g. it could belong to a different PLMN. It is our understanding that this kind of cell shall be omitted in the reselection evaluation and the UE shall try to camp on the strongest cell belonging to the registered PLMN or a PLMN equivalent to the registered PLMN (E-PLMN).
This would be a different behavior as compared to existing reselection evaluation where the UE evaluates cells purely on radio conditions, and once the best cell to camp on is chosen, the UE tries to read the system information to determine if the cell is suitable for camping (e.g. it is not barred).
Now, the UE could obtain information on the PLMN of neighbor from the system information cells a priori to speed up the reselection procedure - i.e. the UE could omit from the reselection evaluation any cell that does not belong the registered PLMN or an E-PLMN.
Alternatively, the UE can just do the reselection evaluation based on the radio quality as in licensed spectrum and select the cell to camp on based on the legacy procedure. If UE camps on a cell and discovers it not to be part of the registered PLMN (or an E-PLMN), it would then bar the cell and choose the next candidate cell.
Proposal 4: the UE should be enabled to camp on a non-best cell on a carrier if the best cell does not belong to the registered PLMN (or E-PLMN). Whether this is done prior to reselection evaluation or after can be left to UE implementation.
For the rest, the reselection evaluation can be built upon existing ranking and priority based reselection rules.
Proposal 5: Build reselection evaluation algorithms (ranking/priority-based reselection) on what is currently defined in 38.304.
5	Conclusion 
The proposals made in this contribution are summarized below.
Proposal 1: NR-U cells operating in standalone mode shall signals their SMTC configuration in the system information.
Proposal 2: NR-U cells operating in standalone mode may signal the SMTC configuration to be used for intra- and inter-frequency neighbor cell measurements in idle/inactive mode. 
Proposal 3: The same measurement quantities for reselection criteria as used in baseline Rel-15 NR are also used in NR-U. Cell selection and reselection criteria in idle and inactive mode in NR-U are only based on RSRP and RSRQ. 
Proposal 4: the UE should be enabled to camp on a non-best cell on a carrier if the best cell does not belong to the registered PLMN (or E-PLMN). Whether this is done prior to reselection evaluation or after can be left to UE implementation.
Proposal 5: Build reselection evaluation algorithms (ranking/priority-based reselection) on what is currently defined in 38.304.
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