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Abstract of the contribution: This contribution proposes to update the procedure of allocating EPS bearer ID.
1. Discussion
As agreed in the last SA2 meeting, EBI re-assignment needs to be supported, we updated the procedure of EPS bearer ID allocation to support EBI exhaustion handling.
2.
Proposal
It is propose to include the following changes into the TS 23.502.
* * * * First Change * * * *
4.11.1.x
Procedures for EPS bearer ID allocation
Following procedures are updated to allocate EPS bearer ID(s) towards EPS bearer(s) mapped from QoS flow(s):
-
Non-roaming and Roaming with Local Breakout (clause 4.3.2.2.1)

-
Home-routed Roaming (clause 4.3.2.2.2)

-
UE or network requested PDU session modification (non-roaming and roaming with local breakout) (clause 4.3.3.2)

-
UE or network requested PDU session modification (home-routed roaming) (clause 4.3.3.3)
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Figure 4.11.3-1: Procedures 
for EPS bearer ID allocation
1.
Procedure as listed in this step is initiated as specified in the relevant clauses of this specification. The relevant steps of the procedure as specified in the figure above are executed.
2. 
If the SMF determines that EPS bearer ID(s) needs to be assigned to the QoS flow(s) in the PDU session, SMF invokes Namf_Communication_EBIAssignment Request (PDU session ID, ARP list, S-NSSAI).

Steps 3 to 6 apply only when AMF needs to revoke EBI previously allocated for an UE in order to serve a new SMF request of EBI for the same UE.
3.
[Conditional] If the AMF is requested to assign EBI for QoS flow(s) for high priority service, i.e. with high ARP, but has no available EBIs, the AMF may revoke an EBI that was assigned to QoS flow(s) based on the ARP(s) and S-NSSAI received in step 2, EBIs information in the UE context and local policies. If an assigned EBI is to be revoked, the AMF invokes Nsmf_PDUSession_Update SM Context (EBI(s) to be revoked) to request the related SMF (called "SMF serving the released resources")  to release the mapped EPS QoS parameters corresponding to the EBI to be revoked.
4.
The "SMF serving the released resources" that receives the request in step 3 shall invoke Namf_Communication_N1N2Message Transfer (N2 SM information (PDU Session ID, EBI(s) to be revoked), N1 SM container (PDU Session Modification Command (PDU Session ID, EBI(s) to be revoked))) to inform the (R)AN and the UE to remove the mapped EPS QoS parameters corresponding to the EBI(s) to be revoked.
NOTE:
The SMF can also decide to remove the QoS flow if it is not acceptable to continue the service when no corresponding EPS QoS parameters can be assigned.

In home routed roaming case, the V-SMF starts  a VPLMN initiated QoS modification for the PDU session and the  Namf_Communication_N1N2Message Transfer is invoked by the V-SMF based on the corresponding QoS modification message received from H-SMF.
5.
If the UE is in CM-CONNECTED state, the AMF sends N2 PDU Session Request (N2 SM information received from SMF, NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command))) Message to the (R)AN.
If the UE is in CM-IDLE state and an ATC is activated, the AMF updates and stores the UE context based on the Namf_Communication_N1N2MessageTransfer and step 5-6 are skipped. When the UE is reachable, e.g. when the UE enters CM-CONNECTED state, the AMF forwards the N1 message to synchronize the UE context with the UE.
6.
The rest steps of the procedure are executed as specified in the figure above.

7
If the AMF successfully assigns EBI(s), it responds with the assigned EBI(s). Otherwise, it responds with a cause indicating EBI assignment failure. 
8.
[Conditional] If the SMF that invoked Namf_Communication_EBIAssignment Request receives any EBI(s) from the AMF, it needs to include the received EBI(s) into the mapped EPS QoS parameters to be sent to the UE.
9.
The relevant steps of the procedure as specified in the figure above are executed.

Editor’s Note: It is FFS in which step EBI is provided to NG-RAN
* * * * 2nd Change * * * *
* * * * 3rd Change * * * *
Nsmf_PDUSession_Update SM Context service operation

Service operation name: Nsmf_PDUSession_Update SM Context.

Description: It allows to update the AMF-SMF association to support a PDU Session and/or to provide SMF with N1/N2 SM information received from the UE or from the AN.

Input, Required: SUPI, PDU Session ID.
Input, Optional: N1 SM container received from the UE, N2 SM information received from the AN (e.g. N3 addressing information, notification indicating that the QoS targets cannot be fulfilled for a QFI), Operation type (e.g. activate, deactivate), UE location information, AN type, UE Time Zone, EBI(s) to be revoked.
Output, Required: Result Indication.
Output, Optional: Cause, EBI list, N2 SM information (e.g. QFI, UE location information, notification indication indicating that the QoS targets cannot be fulfilled), N1 SM container to be transferred to the AN/UE.

See clause 4.3.3.2 and clause 4.3.3.3 for an example usage of this service operation.
For the use of the "EBI(s) to be revoked" information, see clause 4.11.1.x
If the consumer NF is AMF and the SMF determines that some EBIs are not needed, the SMF will put the EBIs back.
* * * * End of Changes * * * *
�figure modified to refer to Figure 4.3.3.3-1           steps 1a-16     +  Figure 4.3.3.2-1            steps 1a-12      
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1. UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout) 
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3. Nsmf_PDUSession_Update SM Context
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6. Network requested PDU session modification (non-roaming and roaming with local breakout)


Network requested PDU session modification (home-routed roaming) 
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8. Namf_Communication_N1N2MessageTransfer 
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1. UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout) 


UE requested PDU Session Establishment (Home-routed Roaming) 
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2.Namf_Communication_EBIAssignment Request













9. UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout) 
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6. (if EBI release)
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1. UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout) 
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