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Abstract of the contribution: Initial Conclusion proposal based on extended buffing in both RAN and CN.
Background
During SA2#151E both CN based and RAN based extended buffering was discussed and based on the discussions it looks like there is an interest to have both approaches supported by 5GS. Question how to capture this as initial conclusion, as one output from SA2#151E was an LS to RAN asking several questions. Shall we delay all conclusions until we receive the RAN response, or should we capture the SA2 view as interim conclusions.
We propose to capture our interim conclusions already now.
Discussion
If we move forward with both CN and RAN based extended buffering, then we need to agree and decide on a few basic principles.
1. Will RAN or CN decide where the extended buffering is performed?
2. When CN buffers what RRC-state should the UE be in?
a. RRC-Inactive/CM-CONNECTED (with new substate)
b. RRC-Idle/CM-IDLE as specified in rel-17 for RedCap devices.
c. RRC-Idle with suspend/CM-Idle with suspend (UP 5G-CIoT Optimization)
3. When RAN buffers how should the CN become aware of the long eDRX configuration for RRC-Inactive?
a. When RAN releases the UE to RRC-Inactive?
b. When CN send N1 message towards to UE?
4. [bookmark: _Hlk107227974]Mobility combined with RRC-Inactive and long eDRX.
a. CN assisted UE context retrieval from last anchor RAN node
b. CN assisted paging escallation 
Buffering decision
To support the feature to have long eDRX combined with RRC-Inactive state require updates in both RAN and CN no matter where the buffering should apply. 
As specified the AMF includes the CM-Idle eDRX value in the RRC-Inactive assistance information. Based on this information and RAN capabilities, RAN should decide whether to apply RAN based buffering or CN based buffering while the UE is RRC-Inactive. RAN will configure the UE with the applicable eDRX value when releasing the UE to RRC-Inactive. In case of CN based buffering, RAN needs to inform the CN of the configured eDRX value. RAN shall configure the UE with an eDRX value in RRC-Inactive which is a factor of the CM-IDLE eDRX value i.e. eDRX in RRC-Inactive = eDRX in CM-IDLE divided by N where N=1, 2, 3, …
Proposal 1: RAN decides whether to apply RAN based buffering or CN based buffering.
Proposal 2: It is assumed when RAN decides to buffer data in RAN, then RAN will be able to do so for the duration of the RAN eDRX cycle.
Proposal 3: In case of CN buffering, the RAN should send a N2 message to the AMF which may be similar to the N2 Suspend Request message enhance with RRC-Inactive state information and RRC eDRX configuration.
Proposal 4: RAN shall configure the UE with eDRX value in RRC-Inactive which is a factor of the CM-IDLE value i.e. eDRX in RRC-Inactive = eDRX in CM-IDLE divided by N where N=1, 2, 3, …
UE RRC-state when CN buffering
For 5G-CIoT devices RRC-Idle with suspend is specified in rel-16. This allows a 5G-CIoT UE to use long eDRX while maintaining AS context. The UE can resume the suspended AS connection and send/receive data over the user plane, thus a 5G-CIoT device does not need to support RRC-Inactive.
RedCap UE on the other hand is more similar to a normal UE than to a CIoT UE. Therefore, RRC-Inactive would be a state that a RedCap UE already supports since rel-17.
Proposal 5: In case there is no or minimal UE impact related to RRC-Inactive state when combined with CN buffering, then it would make sense from a UE perspective to specify RRC_Inactive with long the eDRX and buffer the data in the CN.
Proposal 6: The UE should behave as normal in RRC-Inactive state i.e. the UE shall not perform periodic Registration Update, the UE only performs periodic RNAU or RNAU due to mobility.
RRC-Inactive with long eDRX awareness
In case CN buffering applies the AMF needs to be aware of the RRC state change to reconfigure the user plane forwarding rule and buffering rule.
Proposal 7: In case of CN buffering, the RAN needs to send a N2 message to the AMF which may be similar to the N2 Suspend Request or Resume Request message to inform the AMF about the RRC state change so the user plane can be reconfigured.
In case RAN buffering applies it is not necessary to make the AMF aware of the RRC state change, which reduces the signalling between RAN and the AMF. However, if the AMF is informed then RAN can handle MT SMS and prevent other N1 signalling. However, MT SMS and other DL N1 message should be less common compared to UE RRC state changes. Therefore, On demand RRC state information would create less signalling messages between RAN and AMF, i.e. RAN only informs the AMF after receiving a N1 message that could not be forwarded to the UE. After the AMF is made aware, the AMF shall prevent further DL N1 signalling until the UE is reachable again.
Proposal 8: In case of RAN buffering, the AMF, if desired, can apply the AMF subscription on RRC state change as specified in TS 23.502 clause 4.8.3 “N2 Notification procedure”.
Proposal 9: In case of RAN buffering, it is recommended that the RAN/CN signalling is further optimized by specifying on demand RRC state change notification triggered by DL N1 message not delivered due to that the UE is currently in a long eDRX cycle.
4.	Mobility combined with RRC-Inactive and long eDRX
A RedCap UE with long eDRX in RRC-Inactive may move a significant distance during the sleep period. Once the UE wakes up prior to the next PO, it will resynchronize with the network and search for a suitable cell. This cell may be outside the RNA and the UE will then perform RNAU due to mobility. If the new gNB is not able to retrieve the UE context from the old gNB, the UE will be released to RRC-Idle as specified in rel-17. To prevent the UE from being released to RRC-Idle/CM-Idle and that buffered data in the old gNB is lost., it is important that we specify a method that the CN can assist in the retrieval of the UE context from the old gNB.
Proposal 10: CN assisted UE context retrieval and data forwarding between old gNB and new gNB shall be specified.

Proposal
Capture the following initial conclusions in the TR, with the understanding that this is interim conclusion and may be subject to update.
Proposal 1: RAN decides whether to apply RAN based buffering or CN based buffering.
Proposal 2: It is assumed when RAN decides to buffer data in RAN, then RAN will be able to do so for the duration of the RAN eDRX cycle.
Proposal 3: In case of CN buffering, the RAN should send a N2 message to the AMF which may be similar to the N2 Suspend Request message enhance with RRC-Inactive state information and RRC eDRX configuration.
Proposal 4: RAN shall configure the UE with eDRX value in RRC-Inactive which is a factor of the CM-IDLE value i.e. eDRX in RRC-Inactive = eDRX in CM-IDLE divided by N where N=1, 2, 3, …
Proposal 5: In case there is no or minimal UE impact related to RRC-Inactive state when combined with CN buffering, then it would make sense from a UE perspective to specify RRC_Inactive with long the eDRX and buffer the data in the CN.
Proposal 6: The UE should behave as normal in RRC-Inactive state i.e. the UE shall not perform periodic Registration Update, the UE only performs periodic RNAU or RNAU due to mobility.
Proposal 7: In case of CN buffering, the RAN needs to send a N2 message to the AMF which may be similar to the N2 Suspend Request or Resume Request message to inform the AMF about the RRC state change so the user plane can be reconfigured.
Proposal 8: In case of RAN buffering, the AMF, if desired, can apply the AMF subscription on RRC state change as specified in TS 23.502 clause 4.8.3 “N2 Notification procedure”.
Proposal 9: In case of RAN buffering, it is recommended that the RAN/CN signalling is further optimized by specifying on demand RRC state change notification triggered by DL N1 message not delivered due to that the UE is currently in a long eDRX cycle.
Proposal 10: CN assisted UE context retrieval and data forwarding between old gNB and new gNB shall be specified.
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Editor's note:	This clause will capture conclusions from the study.
The Normative work will be based on the following INTERIM conclusions:
-	Extended buffering is supported in both RAN and CN, while the UE is in RRC-Inactive
-	RAN decides whether to apply RAN based buffering or CN based buffering.
-	When RAN decides to buffer data in RAN, then RAN can do so for the duration of the RAN eDRX cycle.
-	RAN shall configure the UE with eDRX value in RRC-Inactive which is a factor of the CM-IDLE value i.e. eDRX in RRC-Inactive = eDRX in CM-IDLE divided by N where N=1, 2, 3, …
-	In case of CN buffering, the RAN should send a N2 message to the AMF with RRC-Inactive state information and RRC eDRX configuration, so the user plane can be reconfigured.
-	In case of CN buffering, the RAN sends a N2 message to the AMF to inform the AMF about every RRC state changes, so CN can reconfigure the user plane accordingly and forward buffered data to RAN.
-	To trigger RAN paging when data is stored in the CN, the UPF forwards the data over N3 when the RAN eDRX cycle approaches the expiration.
-	To support UE mobility when the UE is configured with long eDRX and RRC-Inactive, CN assisted UE context retrieval and buffered data forwarding is supported.
-	For AMF UE RRC state awareness when RAN buffering is applied, both options below shall be supported:
-	On-demand notification: In case AMF sends an N1 message towards the UE while the UE is in an eDRX cycle for longer than 10.24 seconds, RAN notifies the AMF that the N1 message was not forwarded to the UE and when the UE will become reachable the next time. The AMF does not release the UE to CM-Idle.
- 	The AMF can subscribe to RRC state notification as specified in TS 23.502 clause 4.8.3 “N2 Notification procedure”.
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