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Introduction 
In the last meeting, the support of autonomous search function in idle mode was discussed and RAN2 agreed to support it as follow:
· The UE can optionally implement an autonomous search function of CAG cells. FFS on the relationship with dedicated priorities. 
However, it is unclear of how autonomous search function may affect the priority based cell reselection.
For connected mode mobility, the need of proximity indication was discussed but no conclusion was made:
· FFS whether proximity indication in CONNECTED mode is needed
In this contribution, these 2 issues are further discussed.
Discussion
Autonomous Search function and priority based cell reselection
Current measurement rules for cell reselection is such that if an NR inter-frequency is of higher priority than the serving frequency, the UE shall perform measurement of that higher priority inter-frequency regardless of the quality of the serving cell. Hence if the frequencies of CAG cells are always set highest priority, the UE will continue to measure those frequencies and thus will eventually find CAG cells when UE moves into vicinity of CAG cells. and will reselect to a CAG cell when it satisfies the priority based cell reselection criteria for higher priority frequency.  This comes at the expense of UE power.
Observation#1: If frequencies of CAG cell are set as highest priority, the UE will keep measuring those frequencies even if it is not in close proximity to the CAG cell and hence consume unnecessary UE power.
If frequencies of CAG cell is not always set as highest priority, then it is possible that UE is in the coverage of CAG cell but does not reselect to the cell if the current serving frequency is of higher priority than the CAG frequency until the measurement rules and the priority based cell reselection criteria for lower priority frequency are satisfied.  This may delay the reselection to the CAG cell.
Observation#2: If frequencies of CAG cell are set not to the highest priority, there are scenarios where the serving frequency is of higher priority than the frequency of the CAG cell, the UE may be delayed from reselecting to CAG cell due to the need to meet the measurement rules and priority based cell reselection criteria for lower priority frequency
Hence autonomous search may be useful in the scenarios where either the frequencies of CAG cell is not part of the broadcast frequency list in the SIB or in the case it is not of highest priority.
Observation#3: Autonomous search function is useful for the following deployment where the frequency of CAG cell:
Case 1: is not part of the broadcast frequency list in the SIB of a PLMN only cell or;
Case 2: is not of highest priority.
For Case 1, since the frequency is not part of the broadcast list in the SIB the UE will not perform measurement on this frequency according to current requirements TS 38.304. This helps UE to save power by not having to measure frequency dedicated to CAG cells when it is not in close proximity of its CAG cells. The autonomous search function can be used to start measuring the frequency of CAG cells when the UE detects that it is in close proximity to its CAG cells.  As the UE supporting CAG is known to the network, the dedicated priority will include the frequency for the CAG and should be set to the highest priority in order for the UE to cell reselect to CAG cell via the priority based cell reselection. The UE will continue measuring the frequency of the CAG cells until it detects that it has left the proximity of its CAG cells and stop the autonomous search function. 
For Case 2, autonomous search function is used on top of the measurement rules for frequency of lower priority in order for the UE to start measurement on the frequencies of the CAG cells when the UE is in close proximity to its CAG cells.  If this is not done, the UE may not even find the CAG cell if the serving cell/frequency quality is good. Whether to camp on the detected CAG cell will still depend the priority based cell reselection for lower priority frequency. However, this seems to defeat the purpose of making the measurement via autonomous search function, but the UE may not be able to camp on the CAG cell as long as the serving cell quality is better than the threshold set for lower priority frequency.
Proposal#1: In the case the frequencies of the CAG cells are not broadcast in the frequency list in the SIB, autonomous search function is useful for the UE to start searching on the frequency of the CAG cells. The dedicated priority provided by the network should be set to the highest priority to allow the UE to cell reselect based on the priority based cell reselection 
Observation#4: There is little benefit to using autonomous search if the frequency of the CAG cells is not configured to be the highest priority frequency - autonomous search may enable the UE to find the CAG cell but the UE will still not select it as long as the higher priority serving cell is good.
Proximity indication for inbound handover from PLMN to CAG
In the last meeting, there is an FFS on whether proximity indication is needed for inbound handover from PLMN to CAG cell. In our understanding, proximity indication is needed in LTE CSG for configuring measurement towards a frequency layer that was not configured previously while in PLMN cell.  This is not the case here, as CAG frequencies will be part of network slice supported and thus the network knows whether the UE supports CAG and thus configure measurement for those frequencies associated with CAG cell. Another use of proximity indication in LTE CSG is to assist the network in resolving PCI confusion for inbound handover from PLMN to CSG cell. If proximity indication is signalled by the UE, the network can request for SI reading to ascertain CGI of the target cell. In NR, PCI range has been increased to resolve PCI confusion for small cell. Hence more justification is needed.
Proposal#2: More justification is needed to introduce proximity indication for inbound handover from PLMN to CAG.
Conclusion
It is requested that RAN2 discussed the following observations and proposals:
Observation#1: If frequencies of CAG cell are set as highest priority, the UE will keep measuring those frequencies even if it is not in close proximity to the CAG cell and hence consume unnecessary UE power.
Observation#2: If frequencies of CAG cell are set not to the highest priority, there are scenarios where the serving frequency is of higher priority than the frequency of the CAG cell, the UE may be delayed from reselecting to CAG cell due to the need to meet the measurement rules and priority based cell reselection criteria for lower priority frequency
Observation#3: Autonomous search function is useful for the following deployment where the frequency of CAG cell:
Case 1: is not part of the broadcast frequency list in the SIB of a PLMN only cell or;
Case 2: is not of highest priority.
Proposal#1: In the case the frequencies of the CAG cells are not broadcast in the frequency list in the SIB, autonomous search function is useful for the UE to start searching on the frequency of the CAG cells. The dedicated priority provided by the network should be set to the highest priority to allow the UE to cell reselect based on the priority based cell reselection. 
Observation#4: There is little benefit to using autonomous search if the frequency of the CAG cells is not configured to be the highest priority frequency - autonomous search may enable the UE to find the CAG cell but the UE will still not select it as long as the higher priority serving cell is good.
Proposal#2: More justification is needed to introduce proximity indication for inbound handover from PLMN to CAG.
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