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Abstract of the contribution: The paper analyses the potential solutions that how the AMF is awareness of the default EBI for one PUD session and gives the proposal.
1. Discussion
In the last meeting, one issue is how the AMF is awareness of the default EBI within assigned EBI list for one PDU session. This issue is valid because during EBI revocation, the default EBI should be the last one to be release for one PDU session.

Observation 1: the AMF shall know which assigned EBI is the default EBI for one PDU session.

The EBI is assigned to PDU session by AMF. There are 3 scenarios in which the AMF shall know which EBI is the default EBI for one PDU session.
Case 1: PDU session establishment with multiple EBI assignment

In the 23.502 clause 5.2.2.2.13 Namf_Communication_EBIAssignment service operation:

Inputs, Required: SUPI, PDU Session ID, ARP list.
Outputs, Optional: a list of <ARP, EBI> pair.

…………  The ARP list indicates the number of the requested EBIs, and the corresponding ARP. …….. If the assignment is successful, the AMF provides a list of <ARP, EBI> pair to the consumer NF.

During PDU session establishment, the AMF shall know which assigned EBI is the default EBI for the PDU session if it receives the EBI assignment request for multiple EBIs (i.e. multiple ARP in the ARP list). 

Notes: If AMF only receive the one ARP in the ARP list, it can be considered for the default EBI for the PDU session.
Case 2: Inter-AMF mobility:

During Inter-AMF mobility (HO and idle), the UE context is transferred to target AMF. In the Table 5.2.2.2.2-1: UE Context in AMF
	For each PDU Session level context:

	S-NSSAI(s)
	The S-NSSAI(s) associated to the PDU Session.

	DNN
	The associated DNN for the PDU Session.

	Network Slice Instance id
	The network Slice Instance information for the PDU Session

	PDU Session ID
	The identifier of the PDU Session.

	SMF Information
	The associated SMF identifier and SMF address for the PDU Session.

	Access Type
	The current access type for this PDU Session.

	EBI-ARP list
	The allocated EBI and associated ARP pairs for this PDU session.

	5GSM Core Network Capability
	The UEs 5GSM Core Network Capability as defined in TS 23.501 [2] clause 5.4.4b.

	SMF derived CN assisted RAN parameters tuning
	These are PDU Session specific parameters received from the SMF and used by the AMF to derive the Core Network assisted RAN parameters tuning.


When the target AMF receive the UE context, it shall know which EBI in the EBI-ARP list is default EBI for this PDU session.

Case 3: EPS-5GS mobility:

During EPS-to-5GS mobility (HO and idle), the EBI context of the UE is transferred to target AMF specified in the 4.11.1.4. EPS bearer ID transfer. 
1.
The AMF sends an Nsmf_PDUSession_UpdateSMContext Request message to the SMF in above case;

2.
The PGW-C+SMF to AMF: Nsmf_PDUSession_UpdateSMContext Response with the allocated EBI information.

The allocated EBI information is a list of <ARP, EBI> pair for this PDU session.
So when the target AMF receive the EBI information from SMF in EPS-to-5GS mobility, it shall know which EBI in the EBI-ARP list is default EBI for this PDU session.

Observation 2: In the inter-AMF mobility, EPS-to-5GS mobility and PDU session establishment, the AMF shall know which assigned EBI is the default EBI for one PDU session.

When the solution is developed, it shall cover all these 3 scenarios.
Observation 3: The solution shall cover 3 use cases above.
For the solution, there are two category:

Alt-A: explicit indication solution.

In this solution, there is an explicit indication in the signalling/service operation to indicate which EBI is for default Bearer for one PDU session.

In the use case 1: There is an indication in the inputs of Namf_Communication_EBIAssignment service operation. This indication is linked to an ARP in the ARP list of Inputs. The AMF know the assigned EBI for the ARP with default EBI indication is default EBI.

In the use case 2: There is an indication in the AMF UE context which is transferred between AMF. The default EBI indication is linked to one EBI for one PDU session. So the target AMF know which EBI is the default EBI.

In the use case 3: There is a default EBI indication in the SMF to AMF service operation response during EPS-to-5GS mobility. The target AMF receives the <EBI, ARP> list and <EBI, default EBI indication> from SMF for one PDU session. So the AMF know which EBI is the default EBI.

Notes: how to develop the indication is stage-3. Here is the example.

Alt-A: implicit indication solution.

In this category, there is no signalling/service operation enhancement. The existing IE can be used to identify the default EBI for one PDU session.

There are 2 further solutions.

Alt-B1: ARP-based solution.

In this solution, one particular ARP value is used for indicating the default EBI. Both SMF and AMF have the same configuration.

In the use case 1: One particular ARP value is included in the ARP list of Namf_Communication_EBIAssignment service operation Input. This particular ARP value indicating the EBI linked with value is default EBI for both AMF and SMF.

In the use case 2: In the AMF UE context which is transferred between AMF, one particular ARP value in the <ARP, EBI> list for one PDU session indicating the EBI linked with this ARP value is default EBI for both source AMF and target AMF.

In the use case 3: In the SMF to AMF service operation response during EPS-to-5GS mobility, the target AMF receives the <EBI, ARP> list. One particular ARP value in the <ARP, EBI> list indicating the EBI linked with this ARP value is default EBI for both source AMF and target AMF.

In summary, both AMFs and SMF understand one particular ARP value is for default EBI. Because this ARP value only used in the <ARP, EBI> list between source AMF and target AMF, AMF and SMF, this ARP value can be different with the actual ARP used for default Qos flow.

Alt-B2: sequence-based solution.

In this solution, the first ARP or first EBI in the <ARP, EBI> list is for default EBI. Both SMF and AMF have the same understanding on this sequence.

In the use case 1: The 1st ARP in the ARP list of Namf_Communication_EBIAssignment service operation Input means this ARP is for default EBI for both AMF and SMF.

In the use case 2: In the AMF UE context which is transferred between AMF, the 1st EBI value in the <ARP, EBI> list for one PDU session is default EBI for both source AMF and target AMF.

In the use case 3: In the SMF to AMF service operation response during EPS-to-5GS mobility, the target AMF receives the <EBI, ARP> list. the 1st EBI value in the <ARP, EBI> list is default EBI for both source AMF and target AMF.

Both 3 solutions can work. The only difference is complexity and impacts.
All the solutions have the SMF and AMF impact. But the interface impacts are quite different.

Alt-A: there are 4 service operation shall be enhanced with new IE

· Namf_Communication_UEContextTransfer service operation
· Namf_Communication_CreateUEContext service operation
· Namf_Communication_EBIAssignment service operation
· Nsmf_PDUSession_Create service operation / Nsmf_PDUSession_Update service operation

Alt-B1: there is no new IE in the service operation. But one particular ARP value in some IE in the above service operation is reserved
Alt-B2: there is no new IE in the service operation. There is restriction on the ARP or <EBI, ARP> list sequence in the above service operation.

The benefit of the Alt-A is clear enough, but the cost is the significant interface impact.

So this paper proposes moving with Alt-B.

Between Alt-B1 and Alt-B2, there is no strong opinion. 

The reserved ARP value may have more impact. So this paper prefer with Alt-B2.

Proposal 1: Alt-B is selected as way forward
Proposal 2: Alt-B2 has less impact and is preferred to be specified.
2. Proposal

Observation 1: the AMF shall know which assigned EBI is the default EBI for one PDU session.

Observation 2: In the inter-AMF mobility, EPS-to-5GS mobility and PDU session establishment, the AMF shall know which assigned EBI is the default EBI for one PDU session.

Observation 3: The solution shall cover 3 use cases above.
Proposal 1: Alt-B is selected as way forward

Proposal 2: Alt-B2 has less impact and is preferred to be specified.
The CR S2-2000531 and S2-2000532 reflect the alt-B2. 
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