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1.  Introduction
[bookmark: _Hlk510791267]At the RAN3#101bis meeting, the proposal to base target cell selection on ‘UE-interested’ slices was discussed for the third time. The views of proponents were captured in the summary of offline discussion R3-186114.
This paper analyses the proposal in more detail.
2.  Discussion
Some operators may choose to deploy different slices at different frequency layers. The essence of the above proposal is that, at inter-frequency mobility, the target cell selection in multi-frequency slicing deployments should be based on slicing information. 
2.1 The consequences of service-dictated target cell selection
Practical experience has shown that the 3G service-based handover, a concept similar to the one analyzed here, proved to perform far from satisfactorily. According to certain operators, service-based handover caused numerous problems in real deployments, ultimately leading to the concept not being included in the LTE specifications. 
The reasons why the concept is harmful are valid for the NR as well. Namely, one of the main design principles of mobile networks is that target cell selection should always be based on radio quality. If a UE is not handed over to the best radio cell, serious consequences may arise. For instance, selecting a target cell with inferior signal quality will result in increased battery consumption for the UE.
Conclusion 1: Not selecting the target cell with best radio quality will result in increased battery consumption for the UE.
Furthermore, if the inter-frequency mobility is dictated by the services, then all the UEs in an area ‘interested’ in the same or similar set of slices should be handed over to the same cell, which may ultimately lead to not only taking away the capacity from the UEs that ‘have the right’ to be on that cell, but it would also lead to a disbalanced use of resources in the network.
Conclusion 2: Not selecting the target cell with best radio quality will result in sending all ingress UEs with same or similar set of ‘interested’ slices to the same cell, which would not only mean taking away the capacity from the UEs that ‘have the right’ to be on that cell, but it would also lead to a disbalanced use of resources in the network.
The above approach is also faulty from a logical point of view, because it is proposed to select the target cell based on the slices that the UE attempted to use in the past as well as the slices that the UE is not using at the moment and may not try to use again. 
Conclusion 3: Choosing the target cell based on the Rejected NSSAI is logically faulty, because it is proposed to select the target cell based on the slices that the UE attempted to use in the past as well as the slices that the UE is not using at the moment and may not try to use again. Mobility decisions should be taken based on radio conditions, load and may consider the services that the UE is using at the moment of inter-frequency mobility.
2.2 The use of the RFSP Index
If, for some reason, an operator wishes to implement slicing-based target cell selection, it should be noted that the current specifications already provide the means to consider slicing-related information in inter-frequency mobility. For the sake of analysis, it is necessary to revisit the RFSP Index concept and the related text in the specifications.  The TS 38.413 states the following:
[bookmark: _Hlk528652687]-----------------Excerpt from TS 38.413--------------------
9.3.1.61	Index to RAT/Frequency Selection Priority
This IE is used to define local configuration for RRM strategies such as camp priorities in Idle mode and control of inter-RAT/inter-frequency handover in Active mode (see TS 23.501 [9]).
-----------------End of excerpt from TS 38.413-------------------
In addition, the TS 23.501 states the following:
-----------------Excerpt from TS 23.501--------------------
[bookmark: _Toc524945913]5.3.4.3	Radio Resource Management functions

[bookmark: _Hlk528652602]To support radio resource management in RAN the AMF provides the parameter 'Index to RAT/Frequency Selection Priority' (RFSP Index) to RAN across N2. The RFSP Index is mapped by the RAN to locally defined configuration in order to apply specific RRM strategies, taking into account any available information in RAN. The RFSP Index is UE specific and applies to all the Radio Bearers. Examples of how this parameter may be used by the RAN:
-	to derive UE specific cell reselection priorities to control idle mode camping.
-	to decide on redirecting active mode UEs to different frequency layers or RATs.
The HPLMN may set the RFSP Index taking into account the Subscribed S-NSSAIs. The AMF receives the subscribed RFSP Index from the UDM (e.g., during the Registration procedure). For non-roaming subscribers, the AMF chooses the RFSP Index in use according to one of the following procedures, depending on operator's configuration:
-	the RFSP Index in use is identical to the subscribed RFSP Index, or
-	the AMF chooses the RFSP Index in use based on the subscribed RFSP Index, the locally configured operator's policies, the Allowed NSSAI and the UE related context information available at the AMF, including UE's usage setting, if received during Registration procedures (see clause TS 23.502 [3]).
<<<<<<<<<<Skipping some text>>>>>>>>>
When the RFSP Index value in use is changed, the AMF immediately provides the updated RFSP Index value in use to NG-RAN node by modifying an existing UE context or by establishing a new UE context in RAN or by being configured to include the updated RFSP Index value in use in the NGAP DOWNLINK NAS TRANSPORT message if the user plane establishment is not needed.
[bookmark: _Hlk528652630]-----------------End of excerpt from TS 23.501--------------------
From the highlighted normative text, it clearly follows that the RFSP Index may be used for controlling inter-frequency mobility.
Conclusion 4: The RFSP Index may be used for controlling inter-frequency mobility.
According to R3-186114, the main concern of the proponents of slicing-based target cell selection is that the full set of ‘UE-interested’ slices is not reflected in the Allowed NSSAI. However, according to the above normative text, the RFSP Index is set based on both the Allowed NSSAI the Subscribed S-NSSAIs of the UE. If the intention is to take into account the full set of interested slices, then the Subscribed NSSAI list used in the RFSP Index setting is more comprehensive than the list of Rejected NSSAI. In other words, the concerns of the proponents are already addressed with the existing RFSP framework, where it is ensured with an even greater certainty that the choice of target cell will not harm the possibility to use the desired slices.
Conclusion 5: The TS 23.501 allows the RFSP Index to be set based on Allowed NSSAI and Subscribed S-NSSAIs.
Conclusion 6: The Subscribed NSSAI, used in the RFSP Index setting provides more comprehensive information about ‘UE-interested’ slices than the Rejected NSSAI list.
It is also important to note that, since the AMF already knows the Rejected NSSAI, the AMF can also consider this parameter to update the RFSP policy and send the UE to another mobility profile which does not send the UE to frequencies that support only one slice.
Based on the above argumentation, the following is proposed:
Proposal: RAN3 to acknowledge that there already exist mechanisms that may take into account slicing information in inter-frequency mobility and agree that no additional approaches are necessary.
3. Conclusion
This paper discusses slicing-based inter-frequency mobility. The following conclusions are drawn: 
Conclusion 1: Not selecting the target cell with best radio quality will result in increased battery consumption for the UE.
Conclusion 2: Not selecting the target cell with best radio quality will result in sending all ingress UEs with same or similar set of ‘interested’ slices to the same cell, which would not only mean taking away the capacity from the UEs that ‘have the right’ to be on that cell, but it would also lead to a disbalanced use of resources in a network.
Conclusion 3: Choosing the target cell based on the Rejected NSSAI is logically faulty, because it is proposed to select the target cell based on the slices that the UE attempted to use in the past as well as the slices that the UE is not using at the moment and may not try to use again. Mobility decisions should be taken based on radio conditions, load and may consider the services that the UE is using at the moment of inter-frequency mobility.
Conclusion 4: The RFSP Index may be used for controlling inter-frequency redirection.
Conclusion 5: The TS 23.501 allows the RFSP Index to be set based on Allowed NSSAI and Subscribed S-NSSAIs.
Conclusion 6: The Subscribed NSSAI, used in the RFSP Index setting provides more comprehensive information about ‘UE-interested’ slices than the Rejected NSSAI list.
Based on the above conclusions, the following is proposed:
Proposal: RAN3 to acknowledge that there already exist mechanisms that may take into account slicing information in inter-frequency mobility and agree that no additional approaches are necessary.
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