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Abstract of the contribution: This contribution discusses how to deal with the EBI exhausting issue and what parameters should be transferred between AMF and SMF during the EBI allocation and withdraw procedures.
1 
Introduction
In last meeting, it is agreed that the EPS Bearer IDs allocated by the serving AMF. But how to handle the problem of the following issues are left unsolved:

-
Which entities is responsible for initiating EPS Bearer ID withdrawing procedure?
-
What parameters should be provided to AMF during the EBI allocation in order to determine the EBI to be released?
2 
Discussion 
Issue 1: Which entity is responsible to initiate EPS Bearer ID withdrawing procedure?
Alternative 1: AMF centric solution.
When withdrawing of EBI is needed, the AMF determines which EBI should be withdrawn and requests the corresponding SMF to withdraw.  
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3. New request has higher priority

    Select EBI=8 in SMF-2 to withdraw

2.Namf_Bearer ID allocation_Get (ARP)

7.Namf_Bearer ID allocation_Get Response(EBI=8 )

4.Namf_Bearer ID Allocation_Withdraw(EBI=8)

5.PDU session modification command(remove EPS QoS parameters including EBI withdrawn )

1. All EBIs have been already allocated to UE. The EBI with the lowest priority is being used by SMF-2(EBI =8)

6.Namf_Bearer ID Allocation_Withdraw Response 

8.PDU session modification command(EPS QoS parameters including EBI=8)


   Analysis of this solution:

-
Limited standard impacts.

-
AMF has to understand the ARP.

-
No aligned with MM/SM decoupling in AMF. The decision of which EBI should be withdraw among all the PDU sessions is determined by AMF.

Alternative 2: SMF centric solution

     The AMF selects a SMF and requests the SMF to withdraw an EBI. 
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3. New request has higher priority

    Select SMF-2 to withdraw

2.Namf_Bearer ID allocation_Get(ARP)

8.Namf_Bearer ID allocation_Get Response(EBI=8)

4.Namf_Bearer ID Allocation_Withdraw()

1. All EBIs have been allocated to UE. The EBI with the lowest priority is allocated to  by SMF-2

7.Namf_Bearer ID Allocation_Withdraw Response(EBI=8)

5. EBI=8 has the 

lowest priority

6.PDU session modification command(remove EPS QoS parameters including EBI withdrawn )

9.PDU session modification command(EPS QoS parameters including EBI=8)


Analysis of this solution:
-
Limited standard impact.
-
AMF has to understand the ARP .

-
It is aligned with the MM/SM decoupling. The AMF only need to decide which SMF is responsible for the withdraw procedure without making the decision. However, this also cause redundant function in AMF and SMF.
Issue 2: 
What parameters should be provided to AMF during the EBI allocation in order to determine the EBI to be released?

As shown in the above figure, the ARP is sent from SMF to AMF. When the EBI exhaustion happens, the AMF needs to decide either an EBI or an SMF to inform, according to the stored ARP of every EBIs. However, it is somehow violating the concept of MM/SM separation, as the AMF has to interpret the EPS QoS information. This is quite diverging, if the AMF is able to understand the EPS QoS information, but not the 5GC.
Consequently, to simplify the design of AMF, another alternative is proposed to further simplify the parameter sent to the AMF. A new parameter named “Pre-emption priority” is proposed, which is a pure index. The AMF will inform the SMF holding the lowest priority when. A call flow is shown below to explain the solution. 
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4. New request has higher priority

    Select SMF-2 to withdraw

3.Namf_Bearer ID allocation_Get(Preemption Priority)

9.Namf_Bearer ID allocation_Get Response(EBI=8)

5.Namf_Bearer ID Allocation_Withdraw()

1. 8 EBIs already allocated for UE. The QFI with the lowest priority is controlled by SMF-2

8.Namf_Bearer ID Allocation_Withdraw Response(EBI=8)

6. EBI=8 has the lowest 

priority

7.PDU session modification command(remove EPS QoS parameters including withdrawn EBI)

10.PDU session modification command(EPS QoS parameters including EBI=8)

2. Determine the Preemption Priority based 

on the 5QI, ARP, DNN of the new 

established QoS flow


Analysis of this solution:
-
Standard impact.
-
AMF remains simple, without aware of the ARP.

-
It is aligned with the MM/SM decoupling. 

2
 Proposal

Take the following proposal as way forward as the EBI allocation solution. 

Proposal: Considering the limited time of phase 1, it’s proposed to select alternative 1 as way forward.
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6.PDU session modification command(remove EPS QoS parameters including EBI withdrawn )

9.PDU session modification command(EPS QoS parameters including EBI=8)
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4. New request has higher priority
    Select SMF-2 to withdraw
3.Namf_Bearer ID allocation_Get(Preemption Priority)
9.Namf_Bearer ID allocation_Get Response(EBI=8)
5.Namf_Bearer ID Allocation_Withdraw()
1. 8 EBIs already allocated for UE. The QFI with the lowest priority is controlled by SMF-2
8.Namf_Bearer ID Allocation_Withdraw Response(EBI=8)
6. EBI=8 has the lowest priority

7.PDU session modification command(remove EPS QoS parameters including withdrawn EBI)

10.PDU session modification command(EPS QoS parameters including EBI=8)
2. Determine the Preemption Priority based on the 5QI, ARP, DNN of the new established QoS flow
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