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1      Introduction

RAN2 made the following basic agreements on cell reselection at NR Ad-Hoc [1]: 

· LTE cell selection and reselection mechanisms are the baseline for NR.

· As in LTE, UE can prioritize a frequency based on service. On the selected frequency the UE attempts to camp on the best cell.

· Suitability criterion: Cell quality is above a threshold; Cell is not barred; Cell belongs to selected/R (E) PLMN. Other conditions (if any) are FFS.

· Cell broadcasts (e.g. in minimum SI) the service(s) supported by it.

· FFS for which services (e.g. MBMS, CSG, V2X, URLLC) we apply this mechanism.

· FFS how this might apply for the case of network slices.

· FFS whether a cell may also broadcast service(s) supported in neighboring frequencies.

In this contribution, we would like to have further discussion on the issues indicated as FFS. 
2      Discussion
FFS on other conditions for suitability criterion:
In the NR Ad-Hoc meeting, the following conditions were captured as suitability criteria: 

· Cell is not barred.

· Cell belongs to selected or registered/equivalent PLMN

However in LTE, there are other conditions for suitable cell as listed below [2]: 

· For a CSG cell, the cell is a CSG member cell for the UE;

· The cell is part of at least one TA that is not part of the list of “forbidden tracking areas for roaming”

In NR, it may be early to say whether a CSG cell will be there. However if we see RAN2 agreements, it seems some discussion had already considered CSG (e.g. “FFS for which services (e.g. MBMS, CSG, V2X, URLLC) we apply this mechanism”). Also we assume there will be similar concept of forbidden tracking area regardless of how it is called for NR. In fact in SA2, it was already discussed and specified as follow: 
· Mobility restrictions consists of RAT restriction, forbidden area, and service access restrictions as follows:

· Forbidden area: ... the UE is not permitted to initiate any communication with the network.

[Proposal1]: Consider if CSG cell, whether the cell is a CSG member cell or not as suitability criterion. 
[Proposal2]: Consider whether the cell is not part of forbidden area as suitability criterion.

FFS for which services will be applicable to service based frequency prioritization:
In LTE, such a serviced based frequency prioritization is mainly applicable for MBMS, CSG and sidelink discovery and communication. And when the prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation. Based on that some can insist the service based frequency prioritization is at least applicable to MBMS, CSG and sidelink discovery and communication. However at the same time it is also true the need of the mechanism is dependent on the detailed protocol design of each service, which will be considered in WI phase. So it seems reasonable to stay with this FFS in SI and to see the need of it case by case later.  
[Proposal3]: Keep the FFS for which services will be applicable to service based frequency prioritization in SI.
FFS how to handle network slices in cell (re)selection:
In NR Ad-Hoc meeting, some companies suggested to take the network slice into account in suitability criterion. However it is not clear on the real need. RAN3 TR indicates “It is assumed that the slice configuration does not change within the UE’s registration area” [3], which means the network slice configuration can be handled via registration area update procedure. Admission or rejection of access to a slice would be implemented in the part of registration area update procedure or access class barring or other access control mechanism (e.g. via RRC connection establishment procedure). Also note the updated RAN3 TR has only the connected mode mobility section and it is to enable a target gNB to make slice-specific admission control decisions and to choose the appropriate slice specific core node entity in handover procedure. Although it does not impact on suitability criterion, perhaps frequency prioritization based on the network slice may need to be considered. For instance, if the service (e.g. MBMS, URLLC, eMBB, V2V, etc.) which the UE is interested belongs to multiple network slices, the UE may prioritize the frequency supporting the network slice the UE is most interested in. Note in SA2, it is assumed one service can belong to multiple network slices [4]: 

· Each SM-The NSSAI in the NSSAI may include:

> Slice/Service type (SST), which refers to the expected network behaviour in terms of features and services.

> Information that complements the Slice/Service type(s) to allow further differentiation for selecting from the potentially multiple network slice instances that all comply with the indicated slice/service type(s). This information is referred to as Slice Differentiator (SD).

[Proposal4]: Do not consider network slice as suitability criterion. 
[Proposal5]: Confirm the same service can belong to multiple network slices

[Proposal6]: Consider network slice based frequency prioritization.
FFS whether a cell broadcast service(s) supported in neighboring frequencies:
In LTE the serving cell can inform some level of service information supported by neighboring frequencies, e.g. SIB15 indicates the neighboring frequencies that support one or more MBMS SAIs included in the MBMS USD, SIB18/19/21 indicates the neighboring frequencies’ D2D or V2X configuration information, etc. However the need and the level of signaling option should be studied case by case, which will be done in WI phase. In addition the wording “broadcast service(s) supported in neighboring frequencies” in the agreements from NR Ad-Hoc meeting sounds somewhat ambiguous, so companies may have different understanding, e.g. one may understand something similar to LTE SIB15 for MBMS, some may understand something similar to LTE SIB18/19/21 (i.e. including detailed configuration information) and some others may understand this service information is more detailed information than e.g. MBMS, URLLC, eMBB, D2D. So it is better to change “service(s)” into “some level of assistance information for the service(s)”. 
[Proposal7]: Change a wording into “FFS whether a cell may broadcast some level of assistance information for the service(s) supported in the neighboring frequencies” and keep FFS in SI. 

Further considerations in cell (re)selection:
In LTE for the high speed UE, in order for optimized cell reselection, scaling factor associated with mobility state is applied into timers for cell reselection. It can make the cell reselection faster for the high speed UE. However the high speed UE still needs to perform neighboring cells measurements, acquisition of system information, and so on, which is burden to the idle UE power consumption and network signaling as well. Also considering the low and high frequency bands co-exist, Het-Net would become more common. We think a kind of HCS mechanism that used in UMTS would be helpful to handle the high speed UE. It will enable to stop the high speed UE perform so frequent cell reselections (including frequent neighboring cells measurements and system information acquisition). 
[Proposal8]: Consider HCS-like cell reselection mechanism for high speed UEs.

3      Conclusions

In this contribution, we discussed the issues indicated as FFS last meeting and some further enhancement options for cell reselection. As a result, the following proposals are made: 
[Proposal1]: Consider if CSG cell, whether the cell is a CSG member cell or not as suitability criterion. 

[Proposal2]: Consider whether the cell is not part of forbidden area as suitability criterion.

[Proposal3]: Keep the FFS for which services will be applicable to service based frequency prioritization in SI.

[Proposal4]: Do not consider network slice as suitability criterion. 
[Proposal5]: Confirm the same service can belong to multiple network slices

[Proposal6]: Consider network slice based frequency prioritization.
[Proposal7]: Change a wording into “FFS whether a cell may broadcast some level of assistance information for the service(s) supported in the neighboring frequencies” and keep FFS in SI. 

[Proposal8]: Consider HCS-like cell reselection mechanism for high speed UEs.
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