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Abstract of the contribution: For a UE in RRC_Inactive, there is charging issue for RAN to perform data restriction based on paging restriction information. One proposal is to release the UE into RRC_Idle when the UE initiates the NAS level release procedure. However, it is too restrictive not to allow RRC_Inactive after UE leaving when PR is active. This contribution discusses how to perform paging restriction for a UE in RRC_Inactive.
1. Discussion 
For a UE in RRC_Inactive, there is a charging issue for RAN to perform data restriction/filtering based on paging restriction (PR) information. One proposal is to release the UE into RRC_Idle when the UE initiates the NAS level release procedure.
However, this end state=RRC-Idle is not optimal for a UE wanting to return back to the network quickly. E.g. when the UE leaves the network A to answer a voice paging in network B but hanging up the call quickly (e.g., robot-call). When UE returns back to network A, it has to re-establish NAS/UP connections since the UE/RAN have no choice to use RRC_Inactive for leaving procedure when PR is active.
Observation1: Not able to enter RRC_Inactive when PR is active is too restrictive for 5GS.
The controversial source is how to handle paging restriction for leaving procedure for RRC-Inactive state. The proposal here is that the filtering based on paging restriction information can be handled at the UPF (instead of RAN) when the UE in placed in RRC_Inactive by the RAN. This also avoids transport resource wastage to forward the restricted user data to the RAN. This solution aligns well with the design principle for overall 5GS capabilities.
Observation2: It wastes transport resource to forward the restricted data to the RAN if the UPF doesn't execute restrict the data which the UE doesn’t want.
As defined in TS 38.413, the CN can subscribe the RRC_Inactive state from the RAN side. It means that AMF is aware of the UE state = RRC_Inactive as a trigger to forward the PR information to the SMF. The SMF can then set the PDR and FAR accordingly. Interface N4 and NG are not impacted and the only impact is that the AMF need to forward the restriction information to the SMF, which has already captured in solution#5 in TR 23761
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… …
If the RRC Inactive Transition Report Request IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context.
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The purpose of the RRC Inactive Transition Report procedure is to notify the AMF when the UE enters or leaves RRC_INACTIVE state. The procedure uses UE-associated signalling.
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Figure 8.3.5.2-1: RRC Inactive transition report
The NG-RAN node initiates the procedure by sending an RRC INACTIVE TRANSITION REPORT message to the AMF. Upon reception of the RRC INACTIVE TRANSITION REPORT message, the AMF shall take appropriate actions based on the information indicated by the RRC State IE.



Observation3: TS 38.413 has supported CN to subscribe the RRC Inactive state.
Observation4: The existing N4 rules (PDR, FAR) has supported to buffer or discard the dedicated data. The Packet filter has supported the DSCP.
The procedure for how the UPF execute data restriction for a UE in RRC_Inactive is shown in Figure-1.



Figure-1
Step1: The UE provides release indication and paging restriction to the AMF.
Step2: The AMF provide the release indication and RRC Inactive Transition Report Request IE to the RAN
Step3: If the RAN decides RRC_Inactive for the UE, the RAN notifies the AMF via RRC INACTIVE TRANSITION REPORT, as defined in 38413.
Step4: The AMF provide paging restriction to the SMF.
Step5: The SMF set the N4 rule for the UPF. The UFP execute the data restriction.
Observation5: As shown in the procedure, it is feasible to request UPF to execute the data restriction when the UE in RRC_Inactive.
There are some concerns about the signalling overhead between the AMF and SMF between RRC-Inactive and RRC-Idle. However, the signalling overhead from RRC-Inactive to RRC-idle is not caused by PR but is already there since AMF needs to notify SMF to remove N3 tunnel when the UE is release from 5GM-Connected to 5GMM-Idle. The only extra signalling overhead is in case the PR is removed. 
Proposal1: Allowing PR handling at UPF with end-state=RRC-Inactive. Both options (end-state=RRC-IDLE or RRC-INACTIVE) shall be supported for leaving procedure. 
2. Conclusion
Observation1: It is too restrictive to not allow RRC_Inactive after UE leaving.
Observation2: It wastes transport resource to forward the restricted data to the RAN if the UPF doesn't execute restrict the data which the UE doesn’t want.
Observation3: TS 38.413 has supported CN to subscribe the RRC Inactive state.
Observation4: The existing N4 rules (PDR, FAR) has supported to buffer or discard the dedicated data. The Packet filter has supported the DSCP.
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