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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]The network can control the mobility for idle/inactive UE by UE specific frequency priorities or common frequency priorities. In NR, slice is introduced as a new feature to provide individual services based on predefined resource allocation rules per slice and slice info is also agreed to be considered as one input to set the priority of  frequency. But at the moment, the operator doesn’t have any efficient feedback procedure to evaluate whether the current sliced based frequency priorities are reasonable or not. The requested slice service from UE may be rejected in an undesirable way if non-efficient frequency priorities are set, which may increase extra UE power consumption as well as bring weak user experience.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]In this contribution we analyze the necessity to add a new use case on optimization for slice based UE mobility.
Discussion
2.1 Background
Radio resource management (RRM) is one of the important features for the network side. 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 [1].
Observation 1: In NR, RAN sets the UE specific frequency priorities based on RFSP Index info getting from the AMF.
In [1], AMF gets the UE specific RFSP Index by the following way:
“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 )”.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Observation 2: 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.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]From current specification [1], it’s specified that the validity for a specific slice can’t span TAs:
The AMF learns the S-NSSAIs supported per TA by the 5G-AN when the 5G-AN nodes establish or update the N2 connection with the AMF (see TS 38.413 ) and TS 38.300 ). One or all AMF per AMF Set provides and updates the NSSF with the S-NSSAIs support per TA. The 5G-AN learns the S-NSSAIs per PLMN ID the AMFs it connects to support when the 5G-AN nodes establishes the N2 connection with the AMF or when the AMF updates the N2 connection with the 5G-AN (see TS 38.413 [34] and TS 38.300 ).
Observation 3: The validity for a specific slice is per TA granularity.
2.2 Slice based UE mobility
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Currently, different frequency may support different slice set. For a specific frequency, the supported slice set is common to all the UEs. But from UE perspective, UE only cares about its configured NSSAI or default NSSAI within the registered PLMN and UE specific configured NSSAI is obtained based on UE’s subscribed info. UE must successfully register the slice in the current TA before initiating a PDU session for the slice. If the slice UE wants to register is not available in the current TA, the core network will reject the slice and give the feedback to UE.  
Observation 4: For a specific frequency, its supported slice set is common to all the UEs. But from UE perspective, UE only cares about its configured NSSAI or default NSSAI within the registered PLMN.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]UE can’t get service on the slice at least in the current TA once the slice is rejected by the network. From UE perspective, this experience is quite weak, because they think they have paid for the service, why the network rejects the service. From network point of view, it’s also undesirable due to the complaints from the consumer, but actually, because of the cost and the limited bandwidth resources, it’s impossible for the operator to support all the slices in each local core network.
Observation 5: Once the registration for a specific slice is rejected, UE can’t get service on the slice at least in the current TA, which is not the desirable network behavior from UE perspective.
For idle/inactive UEs, mobility is controlled by UE itself based on dedicated frequency priorities or common frequency priorities. According to Observation 2, slice info may be used as one of the inputs to set UE specific RFSP index which will be used by RAN part to configure dedicated frequency priorities for UEs. In other words, the network may impact the idle/inactive UE mobility by configuring different frequency priority sets. 
Observation 6: Slice info may be used as one of the inputs to set UE specific RFSP index which will be used by RAN part to configure dedicated frequency priorities for UEs.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK26][bookmark: OLE_LINK27]The network can guide UEs to camp on the frequencies which can provide desirable services as much as possible. Based on the feedback from consumer or the network, the operator can adjust the relevant policy to make the whole network more efficient, which means UE’s service requirements are satisfied at a high level. 
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Actually, from operator perspective, they don’t want to reject any service for any valid consumer. But from current specification, the operator can’t find any efficient method to optimize the issue based on consumer complaints. But if the operator can get some feedback from the consumer or the network, the operator can do some optimization to improve the UE experience. For instance, the operator may optimize the subscribed RFSP Index, the locally configured operator's policies and so on. The operator can evaluate the performance for the optimization, for example, less rejection is triggered by the network when UEs try to register a specific slice. 
Observation 7: Both the operator and UEs can get benefit if the network can guide UEs to camp on the frequencies which provide UE desirable services as much as possible.
So we think RAN2 can consider the new use case to optimize slice based UE mobility.
[bookmark: OLE_LINK66][bookmark: OLE_LINK67]Proposal: Add a new use case to study the optimization for slice based UE mobility and the detail measurement quantities need further study.

Conclusion
Based on the discussion above, we propose: 
Observation 1: In NR, RAN sets the UE specific frequency priorities based on RFSP Index info getting from the AMF.
Observation 2: 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.
Observation 3: The validity for a specific slice is per TA granularity.
Observation 4: For a specific frequency, its supported slice set is common to all the UEs. But from UE perspective, UE only cares about its configured NSSAI or default NSSAI within the registered PLMN.
Observation 5: Once the registration for a specific slice is rejected, UE can’t get service on the slice at least in the current TA, which is not the desirable network behavior from UE perspective.
Observation 6: Slice info may be used as one of the inputs to set UE specific RFSP index which will be used by RAN part to configure dedicated frequency priorities for UEs.
Observation 7: Both the operator and UEs can get benefit if the network can guide UEs to camp on the frequencies which provide UE desirable services as much as possible.
Proposal: Add a new use case to study the optimization for slice based UE mobility and the detail measurement quantities need further study.
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5.7.2.5 Use case: Slice Based Mobility Optimization via MDT
The MDT data reported from UEs and the RAN may be used to monitor and detect bad user experience caused by improper slice based mobility control procedure.
Editor’s note: FFS the details.




1
[bookmark: _GoBack]R2-1905869
