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1st CHANGE
4.24
Procedures of small data transfer via NAS and N6

4.24.1
UPF anchored Mobile Originated Data Transport in Control Plane CIoT 5GS Optimisation

This clause describes the procedures for Mobile Originated Transport in Control Plane CIoT 5GS Optimisation where the PDU Session is terminated at a UPF.
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Figure 4.24.1-1: UPF anchored Mobile Originated Data Transport in Control Plane CIoT 5GS Optimisation

Editor's note:
How to handle the case of RAI with single UL/single DL packet only is FFS.

1.
If the UE is CM-CONNECTED it sends a NAS message carrying the ciphered PDU session ID and ciphered uplink data as payload. If the UE is in CM-IDLE, the UE first establishes an RRC connection or sends the RRCEarlyDataRequest message and sends a NAS message as part of this.


The UE may also send AS Release Assistance Information (AS RAI) to NG-RAN or NAS Release Assistance Indication (NAS RAI) included in the NAS message. AS or NAS RAI indicates whether no further Uplink or Downlink Data transmissions are expected, or only a single Downlink data transmission (e.g. Acknowledgement or response to Uplink data) subsequent to this Uplink Data transmission is expected.

2.
NG-RAN forwards the NAS message to the AMF. If RRCEarlyDataRequest message was received in step 1, the NG-RAN includes "EDT Session" indication in the N2 Initial UE message. If AS RAI indicated no further uplink or downlink data expected, the NG-RAN includes a request to release RRC connection in N2 Initial UE message.

3.
AMF checks the integrity of the incoming NAS message and deciphers the PDU session ID and uplink data.

3a.
If the AMF received "EDT Session" indication from the NG-RAN in step 2, the AMF sends an N2 message to the NG-RAN.

a)
In case of NAS RAI with Uplink data and it indicated that Downlink data was not expected or if the AMF received a request to release RRC connection in N2 Initial UE message in case of AS RAI, and the AMF does not expect any other signalling with the UE, the AMF should

-
either send a NAS service accept in the N2 Downlink NAS message and include End Indication to indicate that no further data or signalling is expected with the UE; or,

-
alternatively, instead of a NAS service accept, the AMF sends an N2 Connection Establishment Indication message including End Indication to indicate that no further data or signalling is expected with the UE.

b)
If the AMF determines more data or signalling may be pending, the AMF sends an N2 connection establishment indication message without End Indication.

3b.
If 3a was executed, the NG-RAN completes the RRC early data procedure as follows.

a)
For the case of 3a.a) the NG-RAN proceeds with RRCEarlyDataComplete message. The procedure is completed in step 5.

b)
For the case of 3a.b) the NG-RAN proceeds with RRC connection establishment procedure. In that case, all steps up to step 12 apply.

4.
AMF determines the (V-)SMF handling the PDU session based on the PDU session ID contained in the NAS message and passes the PDU Session ID and the data to the (V-)SMF by invoking a service operation.

Editor's note:
Whether the existing UpdateSMContext service operation or a new service operation is used is pending CT WG4 discussion.

5.
In the non-roaming and roaming with local breakout case, the (V-)SMF decompresses the header if header compression applies to the PDU session. In the home-routed roaming case, the V-SMF directly forwards the data to the H-SMF and the H-SMF decompresses the header if header compression applies to the PDU session. The receiving SMF forwards the data to the UPF. The UPF forwards the data to the DN based on data forwarding rule, e.g., in case of unstructured data, tunneling may be applied according to clause 5.6.10.3 in TS 23.501 [2].

Editor's note:
What service operation to use for data forwarding is pending CT WG4 discussion.

6.
[Conditional] In the non-roaming and roaming with local breakout case, the UPF forwards available downlink data to the (V-)SMF and the (V-)SMF compresses the header if header compression applies to the PDU session. In the home-routed roaming case, the home UPF forwards available downlink data to the H-SMF, the H-SMF compresses the header if header compression applies to the PDU session and forwards the data to the V-SMF.

7.
[Conditional] The (V )SMF forwards the downlink data and the PDU session ID to the AMF using the Namf_Communication_N1N2MessageTransfer service operation.

8.
[Conditional] The AMF creates a DL NAS transport message with the PDU session ID and the downlink data. The AMF ciphers and integrity protects the NAS transport message

9.
[Conditional] The AMF sends the DL NAS transport message to NG-RAN.

10.
[Conditional] NG-RAN delivers the NAS payload over RRC to the UE.

11.
[Conditional] If no further activity is detected by NG-RAN, then NG-RAN triggers the AN release procedure.

12.
The UE's logical NG-AP signaling connection and RRC signaling connection are released according to clause 4.2.6.

NOTE 3:
The details of the NGAP messages to be used for this procedure are to be decided by RAN WG3.
2nd CHANGE
4.24.2
UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation
This clause describes the procedures for Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation where the PDU Session is terminated at a UPF.
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Figure 4.24.2-1: Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation

1.
In the non-roaming and roaming with local breakout case, the UPF forwards a downlink data packet to the (V-)SMF. In the home-routed roaming case, the home UPF forwards a downlink data to the H-SMF.

Editor's note:
What service operation to use for data forwarding is pending CT WG4 discussion.

2.
In the non-roaming and roaming with local breakout case, the (V-)SMF compresses the header if header compression applies to the PDU session. In the home-routed roaming case, the H-SMF compresses the header if header compression applies to the PDU session and forwards the data to the V-SMF. The (V-)SMF encapsulates the downlink data as payload in a NAS message. The (V-)SMF forwards the NAS message and the PDU session ID to the AMF using the Namf_Communication_N1N2MessageTransfer service operation.


3.
[Conditional] If the UE is in CM Idle, the AMF sends a paging message to NG-RAN.

4.
[Conditional] If NG-RAN received a paging message from AMF, NG-RAN perform paging.

5, 6.
[Conditional] If the UE receives paging message, it responds with service request (see step 6 of clause 4.2.3.3) without including the PDU Session Status in the Service Request message.

7.
The AMF creates a DL NAS transport message with the PDU session ID and the NAS message received from the SMF. The AMF ciphers and integrity protects the NAS transport message.

8.
The AMF sends the DL NAS transport message to NG-RAN.

9.
NG-RAN delivers the NAS payload over RRC to the UE.

10.
While the RRC connection is established further uplink and downlink data can be exchanged. In order to send uplink data, the UE sends a NAS message carrying the ciphered PDU session ID and ciphered uplink data.

11.
NG-RAN forwards the NAS message to the AMF.

12.
AMF checks the integrity of the incoming NAS message and deciphers the PDU session ID and uplink data.

13.
AMF determines the (V-)SMF handling the PDU session based on the PDU session ID contained in the NAS transport message and forwards the data to the (V-)SMF.

Editor's note:
Whether the existing UpdateSMContext service operation or a new service operation is used is pending CT WG4 discussion.

14.
In the non-roaming and roaming with local breakout case, the (V-)SMF decompresses the header if header compression applies to the PDU session. In the home-routed roaming case, the V-SMF directly forwards the data to the H-SMF and the H-SMF decompresses the header if header compression applies to the PDU session. The receiving SMF forwards the data to the UPF. The UPF forwards the data to the DN based on data forwarding rule, e.g., in case of unstructured data, tunneling may be applied according to clause 5.6.10.3 in TS 23.501 [2].

15.
[Conditional] If no further activity is detected by NG-RAN, then NG-RAN triggers the AN release procedure.

16.
The UE's logical NG-AP signaling connection and RRC signaling connection are released according to clause 4.2.6.

NOTE 1:
How the UE is released based on Release Assistance Information is covered in clause 6.1.2.

NOTE 2:
The details of the NGAP messages to be used for this procedure are to be decided by RAN WG3.

End of CHANGE
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