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[bookmark: _Toc529033931][bookmark: _Toc532184300]6.x	Solution xx: HLcom buffering and event notification support for RRC-Inactive
6.x.1	Introduction
This solution applies to Key issue 2 and 3: Frequent small data and High Latency Communication, for the case of extended data buffering for mobile terminated user plane data packets while the UE is unreachable in RRC-Inactive and the solution also support AF notifications.
6.x.2	Functional Description
The following principles apply:
-	When the RAN receives a downlink data packet from UPF, the RAN determines whether Extended Buffering applies for the downlink packet or not, based on:
-	Policy information received from the PCC, which contains:
-	For the PDU session whether Extended Buffering is enabled.
-	The Applicable Extended buffering timer for the PDU session.
-	The RAN notifies the SMF that Extended buffering has been applied on data packets for the PDU session.
-	Once the UE becomes reachable and the data packet has been delivered, the RAN notifies the CN that data packets has been delivered. The RAN would also notify the CN whether the data packet was dropped/discarded. The AMF may use Namf_ Communication_N1N2MessageTransfer to forward the information in the N2 notification to the SMF.
- 	Based on the notification messages from the RAN, the SMF can apply HLcom notification procedures with SCS/AF.
-	PCF provides the Policy information for extended buffering to the SMF during Session Management Policy Establishment/Modification.
-	The SMF includes the Extended buffering policies to the RAN node in the N2 SM information at PDU session establishment
6.x.3	Support of EPC interworking
Interworking between 5GS and EPC not supported since RRC-Inactive is not supported in EPC.
6.x.4	Procedures
6.x.4.1	Extended data buffering at RAN and Monitoring report for data delivery status
Figure 6.x.4.1-1 shows the call flow for extended data buffering at the RAN for user plane mobile terminated data.


Figure 6.x.4.1-1: Extended buffering at RAN for mobile terminated user plane data including monitoring report for data delivery status
1.	The UE is in CM-Connected and downlink data is forwarded to the RAN node.
2.	The RAN determines the UE is temporarily unreachable due to power saving function and determines whether Extended Buffering is available for the received downlink packet or not, based on:
-	Policy information received from the PCC, which contains:
-	For the PDU session whether Extended Buffering is enabled.
-	The Applicable Extended buffering timer for the PDU session.
The RAN starts an Extended buffering timer. 
NOTE: The RAN can at this step determine to drop the packet, then step 11-13 is performed.
3.	The RAN sends a N2 notify message to AMF which forwards the message to the SMF. The N2 Notify message includes that extended buffing on a packet have been applied and a Maximum estimated wait time for the UE to become reachable. This enables the SMF to perform the Monitoring report towards the SCS/AS.
4.	SMF sends the Nsmf_EventExposure_Notify (Extended Buffering event) message to NEF. The following parameters may also be included according to the monitoring events:
-	Packet(s) in extended buffering; and
-	Expected wait time; and
-	DL Buffering Suggested Packet Count.
5.	NEF transfers the Nnef_EventExposure_Notify to SCS/AS. The information about packet(s) in extended buffering allows the SCS/AS to not perform retransmission. The expected wait time indicates the expected pending time before the buffered packet(s) can be transmitted, i.e. before UE becomes reachable.
	The DL buffering suggested packet count indicates the expected maximum amount of data packets that will be buffered in the network. The SCS/AS may buffer the DL data or send the DL data according to the expected wait time and the DL buffering suggested packet count
6.	If the UE moves to RRC-CONNECTED before the extended buffering timer expires, the RAN sends the buffered downlink data packet(s).
7. 	RAN notifies that the packet(s) has been successfully delivered.
8.	SMF sends the Nsmf_EventExposure_Notify (Extended Buffer event) message to NEF. The following parameter is included:
-	Packet(s) have been transmitted.
9.	NEF sends the Nnef_EventExposure_Notify (Extended Buffer event) message to SCS/AS.
10. (Optional step 10-13) The RAN can at any point in time drop the buffered packets, e.g. the Extended buffering timer expires before the UE moves to RRC-CONNECTED.
11. RAN notifies the SMF that the packet has been dropped.
12. The SMF initiates the Nsmf_EventExposure_Notify (Extended Buffer event) procedure indicating Packet(s) discarded.
13. The NEF sends the Nnef_EventExposure_Notify (Extended Buffer event) message to SCS/AS informing that the packet was discarded.
	 
6.x.5	Impacts on existing entities and interfaces
In addition to solution 25
RAN:
-	Support Extended data buffering
-	Support new notification message
AMF:
-	Receive new notification message from RAN and forward the information to the SMF.
SMF:
-	Based on received information from RAN reuse HLcom procedures e.g. monitoring report for data delivery status.
6.x.6	Evaluation

***** End of Changes *****
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