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1. Introduction
[bookmark: _GoBack]Currently there are two types of solutions in the TR, RAN buffering and CN buffering solutions. For RAN buffering solution, e.g. Sol#2 and Sol#5, the DL data can be buffered in the RAN when UE is in RRC_Inactive with long eDRX. When DL data or the NAS signalling cannot be buffered or delivered before the UE becomes reachable, NG-RAN may initiate an AN release or N2 suspend procedure. For CN buffering solution, e.g. Sol#1, Sol#3, Sol#4, Sol#5 and Sol#6, the DL data can be buffered in the CN (SMF/UPF) when UE is in RRC_Inactive with long eDRX. Based on the unreachable time from NG-RAN, the CN can enable CN buffering and HLCOM feature similar to CM-IDLE behaviours.
For RAN buffering solution, if the DL signalling cannot be delivered to UE within the NAS retransmission timer, the UE shall be released to CM-IDLE state and the RRC_Inactive with long eDRX cannot be applied. Then the benefits of long eDRX for RRC_Inactive state cannot be achieved. The RAN buffering solution also leads to high RAN buffering capability requirements. When there are numerous REDCAP UEs (i.e. industrial wireless sensors), that’s a heavy burden for the NG-RAN nodes.
A single specific solution would be helpful and easier for the product developments and real-word deployments for vendors (both network and UE) and operators. Hence, it’s proposed to use CN buffering solution for conclusion as the baseline for normative work.
In addition, in current Rel-17 mechanisms, RAN paging is triggered by DL data arrival from UPF and/or the DL NAS PDU from AMF. In order to reduce the impact to the current pre-R18 mechanism, it’s proposed to reuse the DL data to trigger RAN paging in case of coming DL data.
In Sol#1&6, the data buffering is enabled in the SMF/UPF when the UE enters the RRC-Inactive state. When DL data arrives at the UPF, a DDN is sent to SMF and SMF interacts with AMF to check the UE reachability. In response, the AMF provides the estimated waiting time based on the eDRX parameters from RAN. Then the extended buffer feature is enabled in the SMF/UPF. The AMF then sends N2 message to trigger RAN paging. Then UE initiates Connection Resume procedure once receiving the RAN paging and enters CM-CONNECTED. Then AMF is notified with the UE state transition and the AMF notifies the SMF to disable the extended buffer in SMF/UPF for data forwarding.
However, multiple rounds of RAN-CN and intra-CN exchanges are needed. For Sol#3, the data buffering is directly enabled by AMF with an explicit buffer timer for SMF/UPF when UE enters the RRC_Inactive with long eDRX state. The buffered data can be directly forwarded to RAN when the buffer timer expires to trigger RAN paging, which needs much fewer signalling exchanges. Therefore, it’s proposed to add the basic idea of Sol#3 as one option for conclusion.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-68.
[bookmark: _Toc519004414]* * * * First change (all new) * * * *
[bookmark: _Toc97108988][bookmark: _Toc100782820][bookmark: _Toc100983198][bookmark: _Toc103983295]8	Conclusions
8.1	Conclusion on enabling long eDRX cycle support in RRC_INACTIVE state
The following principles abstracted from solutions #6 (combined solution of Sol#1, 3, 4), are recommended as the baseline for normative work:
Before moving UE into RRC_Inactive state,
-	NG-RAN determines the eDRX parameters based on the eDRX parameters in CM-IDLE state from AMF via RRC Assistance Information. 
-	The NG-RAN sends N2 message to AMF with eDRX info, indicating the UE is to be moved to RRC Inactive state and the request for support of CN buffering.
-	AMF invokes Nsmf_PDUSession_UpdateSMContext Request to SMF to enable data buffering in SMF/UPF.
-	AMF determines that UE is not reachable based on the eDRX info from NG-RAN.
NOTE:	The N2 and N3 links are both available in such case.
NG-RAN initiates RRC Release with Suspend procedure and UE enters CM-CONNECTED with RRC_Inactive. UE performs both AS and NAS level mobility and periodic AS update.
When UE is in the eDRX cycle of RRC_Inactive state, 
-	all mobile terminated data handling, high latency communication, between AMF, SMF, UPF, SMSF and any other NF follow same signalling flow as for CM-IDLE.
For the scenario where the connection resume procedure is triggered by UE, 
-	NG-RAN performs UE Context Retrieval and N2 Path Switch procedure if needed as specified in clause 4.8.2.2 of TS 23.502 [3].
-	NG-RAN notifies AMF with the RRC state transition or UE reachability and AMF invokes the Nsmf_PDUSession_UpdateSMContext Request to disable the data buffering in SMF/UPF. 
For the scenario where the connection resume procedure is triggered by the network side, there are two different cases:
-	Case 1: Before moving UE into RRC_Inactive state, AMF notifies SMF to enable data buffering in SMF/UPF:
-	When there is a trigger in the AMF to resume the RRC Connection for a UE, e.g. DL data or DL signalling, the AMF determines the UE reachability based on the eDRX parameters from RAN. 
-	For DL data, the AMF provides the Estimated Maximum Wait time in the response message to SMF and SMF derives the extended buffer timer to enable extended buffering in SMF/UPF. 
-	When considering UE is reachable based on the eDRX parameters, AMF sends N2 message to NG-RAN to trigger RAN paging. 
-	UE initiates Connection Resume procedure once receiving the RAN paging and enters CM-CONNECTED. Then AMF is notified with the UE state transition and the AMF notifies the SMF to disable the extended buffer in SMF/UPF for data forwarding.
-	Case 2: Before moving UE into RRC_Inactive state, AMF notifies SMF with buffer time to enable data buffering in SMF/UPF.
-	In case of DL signalling, the AMF determines the UE reachability and sends NAS PDU to trigger RAN paging based on the eDRX parameters from RAN.
-	In case of DL data, when the buffer timer in the SMF/UPF expires, the buffered data shall be directly forwarded to RAN to trigger RAN paging. 
-	UE initiates Connection Resume once receiving the RAN paging and DL data/signalling are sent to UE.
-	The CN-assisted data and context transfer may be needed when UE moves out of the previous RNA.
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