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[bookmark: _Toc453159546][bookmark: _Toc454284869][bookmark: OLE_LINK204][bookmark: OLE_LINK205]1	Introduction
[bookmark: OLE_LINK206][bookmark: OLE_LINK207][bookmark: OLE_LINK208]In the RAN2#107 meeting, it was agreed that whitelist is supported. 
	We will support whitelist


Whitelist is helpful for UE to perform cell selection and re-selection on unlicensed carriers. In this paper, we discuss the details of introducing the whitelist for NR-U.
[bookmark: OLE_LINK134][bookmark: OLE_LINK136]2 Discussion
2.1 Whitelist in NR system information
IDLE and Inactive UE performs cell re-selection according to the system information received from the camping cell. In NR，SIB3 and SIB4 contain neighbouring cell related information relevant for intra-frequency and inter-frequency cell re-selection respectively. Currently, SIB3 indicates intra-frequency blacklisted cells and SIB4 indicates inter-frequency blacklisted cells on each listed frequency. Follow the same design principle, it is proposed:
Proposal 1: Whitelist containing intra-frequency cells is in the SIB3.
Proposal 2: One or more whitelists, each containing inter-frequency cells information per frequency, are in the SIB4.
In NR, the maximum number of blacklisted cells on each frequency is 16. 
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We believe the same maximum number can be reused for whitelisted cells. 
Proposal 3: The maximum number of whitelisted cells on each frequency is 16.

2.2 Whitelist in RRCRelease
After the reception of RRCRelease message, one RRC_CONNECTED UE needs to go to RRC_IDLE or RRC_INACTIVE and perform cell selection. According to current mechanism, RRC_CONNECTED UE is not required to acquire the SIBs related to the cell re-selection. Hence, it is very likely that UE has no valid whitelists while leaving the RRC_CONNECTED state, and following cell selection procedure has to be performed without whitelists. To solve this issue, it is proposed that whitelists are also included in the RRCRelease message. 
Proposal 4:  Whitelists are also included in the RRCRelease message, which is helpful for UE to perform cell selection after leaving RRC_CONNECTED state.


2.3 Whitelist in RAN sharing scenario
There may be cells belonging to different PLMNs on one unlicensed frequency. As illustrated in the figure1, cell1, cell2 and cell3 are deployed on the same frequency. Cell1 and cell2 belong to PLMN1. Cell3 is a RAN sharing cell, which belongs to both PLMN1 and PLMN2. To enable cell re-selection from cell3 to cell1 or cell2, cell3 indicates camping UEs that both cell1 and cell2 are in the whitelist. 


Figure 1 Issue of RAN Sharing
UE1 which is registered to PLMN1 detects cell1 and cell2 when it leaves cell3. The UE considers that both two cells are potential target for cell re-selection as both cells are in the whitelist from cell3. In case the UE1 re-selects to cell2, it will find the cell2’s PLMN (i.e. PLMN2) is not identical with its registered PLMN (i.e. PLMN1). Then, UE1 has to perform cell re-selection evaluation again on cell1. This will delay the cell re-selection and may lead to paging missing and more UE power consumption.  


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure 2 Solution of RAN Sharing Scenario
One solution for the issue is that whitelist is provided for each PLMN in RAN sharing cells. As illustrated in the figure2, the cell3 broadcasts two whitelists, one for PLMN1 and the other for PLMN2. UE follows the whitelist corresponding to its registered PLMN while performing cell re-selection. 
Proposal 5:  More than one whitelists, each for one PLMN, can be provided in a RAN sharing cell.

2.4 Whitelist in LTE
In the WID of NR-U [1], one of the objectives is following:
	-	Mobility: For non-standalone NR-U deployments, connected mode mobility is supported on licensed spectrum using the baseline mobility procedure specified for the concerned licensed radio access technology (LTE or NR). For standalone NR-U deployments, specify mechanisms for inter-cell handover between NR-U and NR-U, inter-cell handover between NR-U and NR, and Inter-RAT handover between NR-U and LTE (connected to either EPC of 5GC). Extensions of mobility-related measurement reporting for unlicensed operation including channel occupancy indication and RSSI measurements. 


According to the above description highlighted in yellow, inter-RAT handover between NR-U and LTE should be specified. And it can be imagined that inter-RAT cell re-selection between NR-U and LTE may also happen at the place where inter-RAT handover occurs. Therefore, enhancing LTE cell re-selection procedure to support whitelist can bring benefits when the IDLE/INACTIVE UE performs cell re-selection from LTE cell to NR-U cell.
[bookmark: _GoBack]Proposal 6: Enhancement to LTE cell re-selection procedure to support whitelist is helpful for the IDLE/INACTIVE UE to perform cell re-selection from LTE to NR-U.
[bookmark: OLE_LINK216][bookmark: OLE_LINK217][bookmark: OLE_LINK218]3 Conclusion
This contribution discusses details of introducing the whitelist for NR-U. The contribution concludes with the following proposals:
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Proposal 1: Whitelist containing intra-frequency cells is in the SIB3.
Proposal 2: One or more whitelists, each containing inter-frequency cells information per frequency, are in the SIB4.
Proposal 3: The maximum number of whitelisted cells on each frequency is 16.
Proposal 4: Whitelists are also included in the RRCRelease message, which is helpful for UE to perform cell selection after leaving RRC_CONNECTED state.
Proposal 5: More than one whitelists, each for one PLMN, can be provided in a RAN sharing cell.
Proposal 6: Enhancement to LTE cell re-selection procedure to support whitelist is helpful for the IDLE/INACTIVE UE to perform cell re-selection from LTE to NR-U.
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