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1 Introduction

In RAN2 NR Ad-hoc meeting, some service based cell reselection agreements were made as follow:
1
As in LTE, UE can prioritise a frequency based on service. On the selected frequency the UE attempts to camp on the best cell.

2
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.

3
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 neighbouring frequencies.
In this contribution, we would like to discuss more details on service based cell reselection.
2 Discussion
2.1.
Services scope for service-based cell reselection
According to the agreements in RAN2 NR Ad-hoc meeting, UE can prioritise a frequency based on service as in LTE. In current LTE [1], a UE can consider a frequency to be the highest priority at least in following cases:
Case 1: If the UE capable of sidelink communication is configured to perform sidelink communication and can only perform the sidelink communication while camping on a frequency, the UE may consider that frequency to be the highest priority.
Case 2: If the UE capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only perform the V2X sidelink communication while camping on a frequency, the UE may consider that frequency to be the highest priority. 
Case 3: If the UE capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only use pre-configuration while not camping on a frequency, the UE may consider the frequency providing inter-carrier V2X sidelink configuration to be the highest priority.
Case 4: If the UE capable of sidelink discovery is configured to perform Public Safety related sidelink discovery and can only perform the Public Safety related sidelink discovery while camping on a frequency, the UE may consider that frequency to be the highest priority.
Case 5: If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBMS session
Based on case 1~5, a UE could consider a frequency to be the highest reselection priority when the UE only can receive its interested service while camping on that frequency. In NR, when we consider which kind of services should apply this mechanism, we should keep the same principles as LTE. Therefore in NR we propose that only the services which could serve the UE in idle/inactive state at specific frequency could be applied the service based cell reselection by the UE. And the behaviour of the UE in idle/inactive state should align with the agreements from RAN2 NR Ad-hoc meeting to prioritise a frequency based on that service.
Proposal 1: Only the services which could serve a UE in idle/inactive state at specific frequency could be applied the service based cell reselection by the UE.
Proposal 2: An UE in idle/inactive state should consider a frequency to be the highest reselection priority if the UE can only receive its interested service while camping on that frequency.

2.2.
Inter-carrier service-based cell reselection


According to the agreements of RAN2 NR Ad-hoc, inter-carrier service-based cell reselection will be supported in NR and cell broadcasts (e.g. in minimum SI) the service(s) supported by it. The remaining issue for inter-carrier service-based cell reselection is whether a cell could also broadcast service(s) supported in neighbouring frequencies.

There may be two options for providing the information of service(s) supported in neighbouring frequencies. One is unicasting the assistance information to UE. The unicasting message could be the connection release like message. In this option, cell does not need to provide the assistance information to all UEs. However, the validity of the unicasting assistance information will need to be further consideration. For example, the services for neighbour frequency may be changed, or the UE interested service may also be changed.
The other one is broadcasting the assistance information to UE. This option is similar to LTE (e.g. MBMS SAI). The main concern of broadcasting the assistance information to UE is about system information loading. However, the other SI (system information) design could be used to reduce this loading. Hence, we propose a cell should broadcast service(s) supported in neighbouring frequencies in other SI.
Proposal 3: A cell should broadcast service(s) supported in neighbouring frequencies in other SI.

2.3.
Intra-carrier service-based cell reselection

In RAN2 NR Ad-hoc meeting, some suitability criterions was agreed as cell quality is above a threshold; cell is not barred; cell belongs to selected/R (E) PLMN, and other conditions (if any) are still FFS. If we only consider the cell status and signal quality as the suitability criterions, this may imply that the intra-carrier service-based cell reselection will not be supported in NR. In this case, even the inter-carrier service-based cell reselection is supported in NR, an UE in idle/inactive state may have chance to reselect to a cell does not provide its interested service. In order to maintain the service continuity, an additional functionality may be needed. For example, the UE may need to back to connected mode and be redirected to another cell provides its interested services. The functionality of maintaining service continuity will cause additional UE power consumption and increase network processing load. To prevent this, the intra-carrier service-based cell reselection should be allowed. It could be achieved by adding the service in which the UE is interested into the suitability criterion.
Proposal 4: The service in which the UE is interested should be added into the suitability criterion to allow intra-carrier service-based cell reselection.
Conclusion
Based on the discussion in section 2 the following is proposed:
Proposal 1: Only the services which could serve a UE in idle/inactive state at specific frequency could be applied the service based cell reselection by the UE.

Proposal 2: An UE in idle/inactive state should consider a frequency to be the highest reselection priority if the UE can only receive its interested service while camping on that frequency.
Proposal 3: A cell should broadcast service(s) supported in neighbouring frequencies in other SI.
Proposal 4: The service in which the UE is interested should be added into the suitability criterion to allow intra-carrier service-based cell reselection.
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