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Abstract of the contribution: This contribution proposes the solution to resolve the EBI information rebuilding in AMF after intra/inter system mobility
1. Discussion
In the last meeting, the paper S2-177112 discusses the EBI allocation information rebuilding in AMF after mobility procedure. This paper refines the discussion the give the proposal.
According to the current 23.502 spec, the EBI allocation information in AMF at least includes the list of 3-tuple (PDU session ID, EBI, ARP(optional) ).

The following is an example of EBI allocation information for one UE.

(5,5,) , (5,6,), (6,7,), (6,8,1)
	PDU session ID
	EBI
	ARP

	5
	5
	

	5
	6
	

	6
	7
	

	6
	8
	1


There are 4 scenarios for the EBI rebuilding in target AMF:

1) Inter AMF idle mobility

2) Inter AMF connected mode Handover

3) 4G->5G idle mobility

4) 4G->5G connected mode Handover

There are several potential Alts for above scenarios:
Alt-A: as part of UE context; (transferred between AMFs in mobility procedure)

Pros: 
· very simple solution. 

Cons: 
· It only can resolve the scenarios 1) and 2).
Alt-B: AMF understand SM context
Pros: 
· there is no change on the interface message between AMF and AMF, MME and AMF

Cons: 
· The AMF is involved SM procedure conflicts with the separation principle between AMF and SMF. 

· It cannot resolve the scenario 3) completely. AMF can get PDU session IDs and EBIs, but it cannot create the link between them without signalling enhancement.
Alt-C: enhance the Nsmf_PDUSession_UpdateSMContext
The Nsmf_PDUSession_UpdateSMContext service operation is invoked in all above scenarios:
Scenario 1): Step 17 in Registration procedure in 4.2.2.2.2
Scenario 2): Step 12a/12f in N2 handover prepare phase procedure in 4.9.1.3.2, Step 7/11 in N2 handover execution phase procedure in 4.9.1.3.3;

Scenario 3): Step 9 (which is referred to step 11-20 in 4.2.2.2.2) in 4G->5G idle mobility procedure in 4.11.1.3.3;

Scenario 4): Step 11/12 in 4G->5G handover prepare phase procedure in 4.11.1.2.2.2, Step 7/10 in 4G->5G handover execution phase procedure in 4.11.1.2.2.3;

In this alt, the SMF sends the EBI allocation information to AMF in Nsmf_PDUSession_UpdateSMContext response.
Pros: 

· Can resolve all above scenarios 

Cons: 

· enhance the Nsmf_PDUSession_UpdateSMContext
From above analysis, it suggests the alt3.
Or for mobility within 5G, the EBI allocation information is transfer as UE context. And for the interworking with EPC, the alt-3 is applied.
It depends on the meeting discuss, which way forward is adopted.
2. Proposal

It is proposed to adopt the following in TS 23.502.
* * * 1st Change* * * *
4.11.3
Procedures for EPS bear ID allocation

4.11.3.1
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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3. UE requested PDU Session Establishment 
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Figure 4.11.3.1-1: Procedures for EPS bear 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 (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.

3.
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
4.11.3.2
EPS bearer ID transfer
Following procedures are updated to transfer EPS bearer ID(s) allocation information to target AMF.
-
step 17 in figure 4.2.2.2.2-1 in the General Registration (clause 4.2.2.2.2).

-
step 12a/12f in figure 4.9.1.3.2-1 in Inter NG-RAN node N2 base handover prepare phase (clause 4.9.1.3.2).

-
step 9 in figure 4.11.1.3.3-1 in EPS to 5GS Idle mode mobility with N26 (clause 4.11.1.3.2).

-
step 11/12 in figure 4.11.1.2.2.2-1 in EPS to 5GS handover using N26 interface prepare phase (clause 4.11.1.2.2.2).
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Figure 4.11.3.2-1 Procedures for EPS bearer IDs transfer
1.
The AMF sends an Nsmf_PDUSession_UpdateSMContext Request message to the SMF in above case;
2.
The SMF+PGW-C to AMF: Nsmf_PDUSession_UpdateSMContext Response with the allocated EBI information.
* * * End of 1st Changes* * * *
* * * 2nd Change* * * *
5.2.8.2.6
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.
Output, Required: Result Indication.
Output, Optional: Cause, released EBI list, allocated EBI information, 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.

If the consumer NF is AMF and the SMF determines that some EBIs are not needed, the SMF will put the EBIs back in the released EBI list.
If the consumer NF is AMF and inter-AMF mobility or Inter-system mobility happens, the SMF sends allocated EBI information to AMF.
* * * End of Changes* * * *
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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


Figure 4.3.3.2-1            steps 3-9        or
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2. Nsmf_PDUSession_UpdateSMContext Response
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