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Abstract: This contribution proposes how the NG-RAN beware of the EPS bearer ID during interworking from the 5GS to the EPS.
1
Introduction

The S2-177938 was approved the indirect data forwarding solution for N26 supported HO from 5GS to EPS. However, there is still an FFS saying:
“Editor’s Note: How the EPS Bearer ID(s) is provided to the NG-RAN is FFS.”
This paper proposes a solution to address this FFS.
Updates for 23.502 in this paper are summarized as follows,

1. 4.11.3
Procedures for EPS bearer ID allocation, add the solution for how the NG-RAN retrieves the EPS bearer ID (s);
2. 4.11.2.1
5GS to EPS handover using N26 interface, remove the FFS for how the NG-RAN aware the EPS bearer ID.
2
Proposal

It is proposed to make the following changes to the TS 23.502.

* * * * Begin Change * * * *
4.11.3
Procedures for EPS bearer ID allocation
4.11.3.1 General 
Following procedures are updated to allocate EPS bearer ID(s) towards EPS bearer(s) mapped from QoS flow(s) and provide the EPS bearer ID(s) to the NG-RAN:

-
UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout) (clause 4.3.2.2.1).

-
UE requested PDU Session Establishment (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).

4.11.3.2 Non-roaming and Roaming with Local Breakout
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Figure 4.11.3.2-1: EPS bearer ID allocation procedures for non-roaming and roaming with local breakout
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 (PDU Session ID, ARP list). If the SMF 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. The received EBI(s) is sent to the NG-RAN.
3a. For UE requested PDU Session Establishment or SMF requested PDU Session Modification, the SMF invokes Namf_Communication_N1N2MessageTransfer (N2 SM information (mapped QoS profile (EBI(s))), N1 SM container (mapped QoS rule (EBI(s)))).
3b. For UE or NG-RAN requested PDU Session Modification, the SMF responds to the AMF through Nsmf_PDUSession_UpdateSMContext (N2 SM information (mapped QoS profile (EBI(s))), N1 SM container (mapped QoS rule (EBI(s)))).

4.  If the UE in CM_CONNECTED, the AMF sends an N2 PDU Session Request (N2 SM information (mapped QoS profile (EBI(s))), NAS message (N1 SM container (mapped QoS rule (EBI(s))))) to the NG-RAN. 

If the UE in CM_IDLE, the N2 PDU Session Request message is sent during the network triggered Service Request procedure in clause 4.2.3.2.
5.
The relevant steps of the procedure as specified in the figure above are executed.


4.11.3.3 Home-routed Roaming
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Figure 4.11.3.3-1: EPS bearer ID allocation procedures for home-routed roaming
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 home SMF determines that EPS bearer ID(s) needs to be assigned to the QoS flow(s) in the PDU Session, the home SMF invokes Namf_Communication_EBIAssignment (PDU Session ID, ARP list). If the home SMF 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. The received EBI(s) is sent to the NG-RAN.

3a. For UE requested PDU Session Establishment, the home SMF invokes Nsmf_PDUSession_Create Response (mapped QoS profile (EBI(s)), mapped QoS rule (EBI(s))) to the visited SMF.

3b. For UE or network requested PDU Session Modification, the home SMF invokes Nsmf_PDUSession_Update Request(mapped QoS profile (EBI(s)), mapped QoS rule (EBI(s))) to the visited SMF.

4a. For UE requested PDU Session Establishment or the home SMF requested PDU Session Modification, the visited SMF invokes Namf_Communication_N1N2MessageTransfer (N2 SM information (mapped QoS profile (EBI(s))), N1 SM container (mapped QoS rule (EBI(s)))).
4b. For UE or NG-RAN requested PDU Session Modification, the visited SMF responds to the AMF through Nsmf_PDUSession_UpdateSMContext (N2 SM information (mapped QoS profile (EBI(s))), N1 SM container (mapped QoS rule (EBI(s)))).
5.  If the UE in CM_CONNECTED, the AMF sends a N2 PDU Session Request (N2 SM information (mapped QoS profile (EBI(s))), NAS message (N1 SM container (mapped QoS rule (EBI(s))))) to the NG-RAN. 

If the UE in CM_IDLE, the N2 PDU Session Request message is sent during the network triggered Service Request procedure in clause 4.2.3.2.
6.
  The relevant steps of the procedure as specified in the figure above are executed.
  * * * * End of 1st   Change * * * *
4.11.1
N26 based Interworking Procedures

4.11.1.1
General

N26 interface is used to provide seamless session continuity for single registration mode.

When the UE is served by the 5GC, UE has one or more ongoing PDU Sessions each including one or more QoS Flows. During PDU Session establishment and GBR QoS flow establishment, PGW-C+SMF performs EPS QoS mappings and allocates TFT with the PCC rules obtained from the PCF+PCRF if PCC is deployed, otherwise EPS QoS mappings and TFT allocation are executed by the PGW-C+SMF locally. EPS Bearer IDs are allocated by the serving AMF requested by the SMF if the SMF determines that EPS Bearer ID(s) needs to be assigned to the QoS Flow(s). For each PDU Session, EPS bearer ID(s) are allocated to the default EPS bearer which non GBR flows are mapped to, and allocated to dedicated bearers which the GBR Flows that are mapped to in EPC. For Ethernet and Unstructured PDU Session Types, only EPS Bearer ID for the default EPS Bearer is allocated. The EPS Bearer ID(s) for these bearer are provided to the UE, NG-RAN and PGW-C+SMF by AMF. The UE is also provided with the mapped QoS parameters. The mapped EPS QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed.


When the UE is served the EPC, UE has one or more ongoing PDN connections including one or more EPS Bearers. During PDN connection establishment, the UE allocates the PDU Session ID and sends it to the PGW-C+SMF via PCO and other 5G QoS parameters corresponding to PDN connection, e.g. Session AMBR and QoS rules, are allocated by the PGW-C+SMF and sent to UE in PCO. During the EPS bearer establishment/modification procedure, QoS rules corresponding to the related EPS bearers are allocated and sent to UE in PCO. The 5G QoS parameters are stored in the UE and are to be used when the UE is handed over from EPS to the 5GS. The 5G QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed.
In the roaming case, if the VPLMN supports interworking with N26, the UE shall operate in Single Registration mode.
  * * * * End of Changes * * * *
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1. UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout) 


UE or network requested PDU session modification (Non-roaming and Roaming with Local Breakout)


Figure 4.3.2.2.1-1        steps 1-10        or


Figure 4.3.3.2-1            steps 1-2        
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5. UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout) 


UE or network requested PDU session modification (Non-roaming and Roaming with Local Breakout)


Figure 4.3.2.2.1-1        steps 13-20     or


Figure 4.3.3.2-1            steps 5-12        
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3b.Response of Nsmf_PDUSession_UpdateSMContext
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1. UE requested PDU Session Establishment (Home-routed Roaming) 


UE or network requested PDU session modification (home-routed roaming) 


Figure 4.3.2.2.2-1         steps 1-12      or


Figure 4.3.3.3-1           steps 1-2
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6. UE requested PDU Session Establishment (Home-routed Roaming) 


UE or network requested PDU session modification (home-routed roaming) 


Figure 4.3.2.2.2-1         steps 15-23    or


Figure 4.3.3.3-1           steps 6-17
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5. N2 PDUSession Request
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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) 


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


UE or network requested PDU session modification (home-routed roaming) 


Figure 4.3.2.2.2-1         steps 1-12      or


Figure 4.3.2.2.1-1        steps 1-9        or


Figure 4.3.3.3-1           steps 1-2


Figure 4.3.3.2-1            steps 1-2        or
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3. UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout) 


UE requested PDU Session Establishment (Home-routed Roaming) 


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


UE or network requested PDU session modification (home-routed roaming) 


Figure 4.3.2.2.2-1         steps 13-22    or


Figure 4.3.2.2.1-1        steps 10-19     or


Figure 4.3.3.3-1           steps 3-12
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