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Abstract of the contribution: Proposes to provide additional paging information for RRC inactive state from AMF to RAN.
Discussion
The current TS 23.501 has introduced the RRC inactive state. 5GC shall provide RAN with RRC inactive assistance information (as text below from TS 23.501).
……
[bookmark: _Toc492719395]5.3.3.2.5	CM-CONNECTED with RRC Inactive state
RRC Inactive state applies to NG-RAN (i.e. it applies to NR and E-UTRA connected to 5G CN).
The AMF, based on network configuration may provide assistance information to the NG RAN, to assist the NG RAN's decision whether the UE can be sent to RRC Inactive state.
Editor's note:	It is FFS if the UE provides indication of support for RRC inactive state on NAS or AS layer.
The "RRC Inactive assistance information" includes:
-	UE specific DRX values.
-	the Registration Area provided to the UE;
-	Periodic Registration Update timer
-	If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode.
The RRC Inactive assistance information mentioned above is provided by the AMF during N2 activation with the (new) serving NG RAN node (i.e. during Registration, service request, handover) to assist the NG RAN's decision whether the UE can be sent to RRC Inactive state. RRC Inactive is part of RRC state machine, and it is up to the RAN to determine the conditions to enter RRC Inactive state. If any of the parameters included in the RRC Inactive Assistance Information changes as the result of NAS procedure, the AMF shall update the RRC Inactive Assistance Information to the NG RAN node.
When the UE is in CM-CONNECTED state, if the AMF has provided RRC Inactive assistance information, the RAN node may decide to move a UE to CM-CONNECTED with RRC Inactive state.
The state of the N2 and N3 reference points are not changed by the UE entering CM-CONNECTED with RRC Inactive state. A UE in RRC inactive state is aware of the RAN Notification area.
Current TS 23.501 also indicated that some parameters may be provided by 5GC to the RAN (see text below). 

[bookmark: _Toc494348507]5.4.6	Core Network assisted RAN parameters tuning
Core Network assisted RAN parameters tuning aids the RAN to minimize the UE state transitions and achieve optimum network behaviour. How the RAN uses the CN assistance information is not defined in this specification.
CN assistance information may be derived by the AMF per UE in the AMF based on collection of UE behaviour statistics and/or other available information about the expected UE behaviour (such as subscribed DNN, SUPI ranges, or other information). If the communication pattern parameters of the UE is available, the AMF may use this information for selecting the CN assisted RAN parameter values. If the AMF is able to derive the Mobility Pattern of the UE (as described in clause 5.3.4.2), the AMF may take the Mobility Pattern information into account when selecting the CN assisted RAN parameter values.
The communication pattern parameters and the Mobility Pattern information are used by the AMF as input to derive the CN-assisted RAN parameter values. The communication pattern parameters can be provisioned by external party via the NEF, as described in clause 5.20. For the case of statistics-based CN assistance information collection, this may be enabled based on local configuration (e.g. subscribed DNN, SUPI ranges or other subscription information).
The CN assistance information provides the RAN with a way to understand the UE behaviour for these aspects:
-	"Expected UE activity behavior", i.e. the expected pattern of the UE's changes between CM-CONNECTED and CM-IDLE states. This may be derived e.g. from the statistical information, or mobility pattern or from subscription information.
-	"Expected HO behavior", i.e. the expected interval between inter-RAN handovers. This may be derived by the AMF e.g. from statistical information, or the Mobility Pattern information of the UE or the subscription information
The AMF decides when to send this information to the RAN as "Expected UE behaviour" carried in N2 signalling over the N2 interface.
NOTE:	The calculation of the CN assistance information, i.e. the algorithms used and related criteria, and the decision when it is considered suitable and stable to send to the RAN are vendor specific.
However, these currently defined information above is not really good enough for the RAN paging. For the UE in RRC inactive state, there 2 possible cases where RAN paging will be triggered:
A) In case of down link signaling
B) In case of down link data.
When RAN paging is executed, paging strategy will be defined by RAN. However, RAN need more info related to the UE or the PDU session, e.g. the critical level of the MT signaling, related DNN, MPS info, when applying paging strategy in both case above. 
For case A), AMF can provide the additional paging assistance information dynamically towards RAN along with the N1/N2 message when the trigger from other NF is received. For case B), the traffic will reach RAN directly, AMF may provide some more static paging assistance information when PDU session resource is established in RAN.
Proposal:
Additional paging assistance information shall be provided from AMF to RAN on N2 interface when deliver downlink N2 or N1 message. AMF formulates the paging assistance information, service priority, based on inputs from local configuration and from other NFs. AMF shall also provide MPS related indication to RAN when deliver downlink N2 or N1 message which is related to MPS.  

Proposal
[bookmark: _Toc476030922][bookmark: _Toc470196727]***** 1st Change *****
5.4.6	Core Network assisted RAN parameters tuningassistance information for RAN optimization
5.4.6.1 	General
Core Network assistance information for RAN aids the RAN to optimize the UE state transition steering and the RAN paging strategy formulation in RRC-Inactive state. The core network assistance information includes the information set, Core Network assisted RAN parameters tuning, which assist RAN optimize the UE RRC state transition and CM state transition decision. It also includes the information set, Core Network assisted RAN paging information, which assist RAN to formulate an optimized paging strategy when RAN paging is triggered.
5.4.6.2 	Core Network assisted RAN parameters tuning
Core Network assisted RAN parameters tuning aids the RAN to minimize the UE state transitions and achieve optimum network behaviour. How the RAN uses the CN assistance information is not defined in this specification.
CN assistance information may be derived by the AMF per UE in the AMF based on collection of UE behaviour statistics and/or other available information about the expected UE behaviour (such as subscribed DNN, SUPI ranges, or other information). If the communication pattern parameters of the UE is available, the AMF may use this information for selecting the CN assisted RAN parameter values. If the AMF is able to derive the Mobility Pattern of the UE (as described in clause 5.3.4.2), the AMF may take the Mobility Pattern information into account when selecting the CN assisted RAN parameter values.
The communication pattern parameters and the Mobility Pattern information are used by the AMF as input to derive the CN-assisted RAN parameter values. The communication pattern parameters can be provisioned by external party via the NEF, as described in clause 5.20. For the case of statistics-based CN assistance information collection, this may be enabled based on local configuration (e.g. subscribed DNN, SUPI ranges or other subscription information).
The CN assistance information provides the RAN with a way to understand the UE behaviour for these aspects:
-	"Expected UE activity behavior", i.e. the expected pattern of the UE's changes between CM-CONNECTED and CM-IDLE states. This may be derived e.g. from the statistical information, or mobility pattern or from subscription information.
-	"Expected HO behavior", i.e. the expected interval between inter-RAN handovers. This may be derived by the AMF e.g. from statistical information, or the Mobility Pattern information of the UE or the subscription information
The AMF decides when to send this information to the RAN as "Expected UE behaviour" carried in N2 signalling over the N2 interface.
NOTE:	The calculation of the CN assistance information, i.e. the algorithms used and related criteria, and the decision when it is considered suitable and stable to send to the RAN are vendor specific.
5.4.6.3 	Core Network assisted RAN paging information
Core Network assisted RAN paging information aids the RAN to formulate a RAN paging policy and strategy in RRC-Inactive state, besides the QoS information associated to the QoS flows and DSCP in the IP header as indicated in clause 5.4.3.
CN assisted RAN paging information may be derived by the AMF per UE and/or per PDU session based on collection of UE behaviour statistics and/or other available information about the expected UE behaviour (such as subscribed DNN, SUPI ranges, Multimedia priority service), and/or information received from other network functions when downlink signalling is triggered.
The CN assisted RAN paging information provides AN with a way to understand the importance of the downlink signalling or data traffic:
-	Service priority: 1-256. AMF derive this service priority based available information as described above. The method to derive the service priority is implementation depended and can be controlled by operator. 
The Core Network may provide the assisted RAN paging information set to RAN in different occasions, e.g. during UE context establishment and modification, PDU session resource establishment and modification, or downlink N1 and N2 message delivery, etc.
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