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Abstract of the contribution: RAN removes the PDU session context locally during the CN-initiated deactivation of UP connection for a UE in RRC connection inactive state
Discussion

When the UE is in RRC connection inactive state, the core network still regard the UE as reachable, therefore, the SMF may trigger CN-initiated deactivation of UP connection procedure e.g. no data activity for a configured period as specified in subclause 4.3.7 of TS23.502, or based on Expected UE Behaviours. Obviously, it’s not necessary to perform RAN paging since it’s only the user plane deactivation without any data delivery. Therefore, this contribution proposes that the RAN releases the resource with the PDU session when the RAN receives an N2 SM Session Release Request for the UE in RRC inactive state and the RAN synchronizes the activated PDU session with UE when the UE resumes the RRC connection.
Proposal
It is proposed to agree the following changes to TR23.724.
***** Start of Changes *****
6.36
Solution 36: CM-CONNECTED with RRC Inactive state for frequent small data transmission
6.36.1
Introduction
This solution applies to Key issue 2 (Frequent small data communication). The key idea of the solution is to introduce CM-CONNECTED with RRC Inactive for frequent small data transmission.
6.36.2
Functional Description

CM-CONNECTED with RRC Inactive is used for frequent small data transmission with following enhancement:

-
The SMF sends Small Data Information to the RAN to assist the RAN's decision whether the UE can be sent to RRC Inactive state as described in subclause 6.28.2. The Frequent Small Data Information may include frequent small data indication, communication pattern, etc. The SMF may retrieve Small Data Information based on network configuration, user subscription, etc.

-
The RAN may decide not to switching N3 path to serving RAN to avoid unnecessary N2 signalling and UE reconfiguration of RNA due to new anchor RAN node after the path switch.
Additionally, following enhancement for supporting the UP CN-initiated deactivation of UP connection procedure specified in subclause 6.36.4.3:
-
The RAN may remove the PDU session context locally without RAN paging during the CN-initiated deactivation of UP connection for a UE in RRC connection inactive state.
6.36.3
Support of EPC interworking
Editor's note:
This clause describes if and how EPC-5GC interworking is supported by this solution.

6.36.4
Procedures

6.36.4.1
Connection Inactive procedure
The serving RAN node may decide to move the UE to RRC Inactive state based on UE activity small data Information, etc. as described in subclause 6.28.2, when the UE is in CM-CONNECTED with RRC Connected state.

NOTE:
The details of the procedure will be defined by RAN Group in Rel-15.
6.36.4.2
Connection Resume procedure
The Connection Resume procedure is used by the UE to perform RRC Inactive to RRC Connected state transition. After the Resume procedure, the UE may deliver small data via resumed user plane.
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Figure 6.36.4.2-1: Resume procedure for small data transmission 
1.
UE to RAN: RRC Resume Request (Resume ID)


The UE initiates the transition from RRC Inactive state to RRC Connected state.

2.
[Conditional] The new RAN node performs UE Context Retrieval.


UE Context Retrieval is performed when the UE Context associated with the UE attempting to resume its connection is not locally available at the new RAN. The UE Context Retrieval via radio access network is specified in TS 38.300 [19]. 
The Old RAN, based on the "Small Data Information", may decide to establish a forwarding tunnel between target RAN and old RAN rather than to switch N3 Path switch for frequent small data transmission.

NOTE 1:
The old RAN node keep the UE context, since the N3 tunnel is not switched to the new RAN node 

NOTE 2:
Existing mechanisms can be reused to establish the forwarding tunnel between the Old RAN and the target RAN.
Editor's note:
It is FFS what part of the UE context that is retrieved from the old RAN node and details of forwarding tunnel is up to RAN to specify.
3.
RAN to UE: RRC Resume message


The RAN confirms to the UE that the UE has entered RRC Connected state.
4.
The UE delivers small data via user plane.

5.
The RAN may trigger Connection Inactive procedure to move UE to RRC inactive state. The old RAN node will remain as Anchor RAN node and the UE will reuse the same Resume ID and RNA as before the transitioning to RRC_Connected state. After this procedure, the new RAN removes UE context and forwarding tunnel and indicates the old RAN that the UE enters RRC inactive state. 

NOTE 3:
This procedure refers to the Connection Resume Procedure defined for NG-RAN. The detailed procedure will be aligned to the procedure for E-UTRA which will be defined by RAN Group in Rel-15.
6.36.4.3
CN-initiated deactivation of UP connection when the UE is in RRC inactive state
The following procedure is used to deactivate UP connection (i.e. data radio bearer and N3 tunnel) for an established PDU session of a UE in CM-CONNECTED state and RRC_Inactive state.
NOTE:
This procedure can be evaluated separately from 6.36.4.1 and 6.36.4.2.
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1. The SMF determines that the UP connection of the PDU session needs to be deactivated.

2. The SMF initiates an N4 Session Modification procedure indicating the need to remove (R)AN Tunnel Info for N3 tunnel of the corresponding PDU session.
3. The SMF sends an N11 message containing N2 SM Session Release Request to release the (R)AN resources associated with the PDU session.

4. The AMF forwards the N2 SM Session Release Request to the RAN. The AMF may include an indication e.g. ‘skip indicator’ informing the RAN to locally deactivate the UP resource without explicit notification to the UE if the UE is in RRC_inactive state.
Editor's note: Whether the ‘skip indicator’ is sent to RAN is FFS.
5. The RAN removes UP resources for the PDU session(s) received in step 4 and do not perform RAN paging, if the UE is in RRC_inactive state;

6. The RAN acknowledges the N2 Session Release Request by sending an N2 PDU Session Response to the AMF.

7. The AMF sends an N11 message to acknowledge the SM request received in step 4.

8. When the UE triggers the Connection Resume procedure, the UE provides its Resume ID needed by the RAN to access the UE's stored Context;

9. The RAN confirms the Resume Procedure UE entered RRC Connected state. The RAN indicates the resumed PDU sessions via PDU session IDs;

Editor's note: Whether other information can be used for available PDU sessions synchronization between the RAN and UE is FFS. The exact mechanism by which the PDU sessions are synchronized will be defined by RAN2.
10. The UE releases locally the UP resources related to the PDU Sessions not received from the NG-RAN in step 9.
6.36.5
Impacts on existing entities and interfaces
RAN:

-
The RAN decides whether the UE can be sent to RRC Inactive state based on the frequent small data indication received from the SMF.

-
The RAN, based on the "Small Data Information" received from the SMF, may decide establish a forwarding tunnel between target RAN and old RAN during the Resume procedure.
SMF:

-
The SMF includes "Small Data Information" in the N2 SM information if the SMF determines the PDU session is used for frequent small data
Additionally, following impacts for supporting the UP CN-initiated deactivation of UP connection procedure specified in subclause 6.36.4.3:
RAN:
-
The RAN removes UP resources for the PDU session(s) and do not perform RAN paging during the CN-initiated deactivation of UP connection procedure, if the UE is in RRC inactive state.

-
The RAN notifies the available PDU sessions during the Resume procedure.
UE:

-
The UE releases locally the UP resources related to the PDU Sessions not received during the Resume procedure.
6.36.6
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

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