3GPP TSG-RAN WG2 Meeting #109 electronic                                              R2-2000905
Elbonia, 24 Feb – 6 Mar 2020                                                             
Agenda item:
6.2.3.2
Source:
CMCC
Title:
Further enhancement of reporting for NR-U cell reselection
Document for:
Discussion
1 Introduction
The NR-U WID approved in RAN#82 includes the objective on cell reselection: 

· Specify necessary extensions for NR-U operation for cell selection/reselection, including enabling the possibility for the UE to camp on a non-best cell if the best cell does not belong to the registered PLMN (or E-PLMN), where the non-best cell would still be the best cell of the registered PLMN.
The previous RAN2 meetings made the following agreements regarding cell reselection:

RAN2#107

· On NR-U frequencies if the highest ranked cell or best cell is not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell for a maximum of 300 seconds for reselection, but shall consider the other cells as candidates for reselection on the same frequency. The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least <FFS criterion> on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.

· We will support whitelist

RAN2#107bis

· The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least < the N strongest cells > on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.  N is UE implementation and the UE should check at least 2 if there is more than one.     
RAN2#108

· In case of NR-U carriers, the UE may read the system information of the non-strongest cells and report the found PLMNs to NAS.

In this contribution we discuss further enhancement of reporting for a more efficient cell reselection in NR-U.
2 Discussion
In licensed spectrum, it is easy to differentiate PLMNs of operators by the spectrum they use. However it may not work since that in unlicensed spectrum, multiple PLMNs from different operators can share the same channel and coordination between different operators may not happen. If a UE follows the “best cell” rule when reselecting, it is possible that a cell belonging to its unregistered PLMN is reselected. To solve this problem, solutions mentioned above were agreed.
Cell barring, frequency down-prioritising and additional SI reading of the non-strongest cells are easy to implement and can help to prevent or reduce unnecessary reselection. However they only work for a single UE that encounters such problem. Other UEs registered to the same PLMN in this area will not benefit from another UE’s behaviour according to current agreements.
Observation 1: Cell barring, frequency down-prioritising and additional SI reading only helps a certain UE in cell reselection.

The whitelist solution allows to indicate a white list of cells so that UE only consider NR-U cells on the list for cell selection and reselection. The list should be decided appropriately: 1) The NR-U cells of the registered PLMN must be updated in time on the list. 2) The list can only include NR-U cells in a certain range due to size limitation and UE position is needed. 3) The list only applies in reselection to a cell using unlicensed spectrum. As the UE is in idle/inactive mode, the network has no additional information (i.e. reselection results) to decide or update such a list.

Observation 2: Additional information of reselection may help to improve the whitelist.
In RAN2#108 we also agreed to report the found PLMNs to NAS. This report only allows the NAS to be aware of the existence of unregistered PLMNs.
From this perspective we believe that some further enhancement of reporting for NR-U cell reselection can be considered. For the reselected cells from the unregistered PLMNs, the UE can report this cell to its serving gNB when returning to the connected mode and therefore help other UEs registered to the same PLMN to apply cell barring, frequency down-prioritising or reduce additional SI reading. For the reselected cells from the registered PLMNs, the UE can also report this cell and therefore help the network to optimize the whitelist. One example mechanism of implementation can be MDT (e.g. logged MDT), which allows the UE to log the above=mentioned information and report to its gNB when connected.
Proposal 1: A UE can report the reselected NR-U cells from the unregistered or registered  PLMNs to its serving gNB after returning to connected mode. The logged MDT mechanism can be considered.

3 Conclusions
In this contribution we discuss further enhancement of reporting for NR-U cell reselection. It is observed that:

Observation 1: Cell barring, frequency down-prioritising and additional SI reading only helps a certain UE in cell reselection.

Observation 2: Additional information of reselection may help to improve the whitelist.
Therefore we would like to propose:
Proposal 1: A UE can report the reselected NR-U cells from the unregistered or registered  PLMNs to its serving gNB after returning to connected mode. The logged MDT mechanism can be considered.
