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Abstract of the contribution: This contribution discuss how the AMF manage the EBI allocated to QoS flow. 
1 Introduction
The AMF manage EBI allocation/revocation based on ARP. However how to use ARP for EBI management especially for default QoS flow, there are some issue to be resolved.  
2 Discussion
2.1 General 
In S2#136 meeting, it was agreed that the EBI of default QoS flow shall not be revoked unless there is no other EBI for the same PDU Session. The default QoS flow has the longest EBI lifetime than other QoS flows within the same PDU Session. To support this, three requirements can be derived:
Requirement 1: How the AMF is aware which QoS flow is the default QoS flow?
Requirement 2: How the SMF is aware that AMF regard which EBI is associated with the default QoS flow? If there are misunderstanding between the AMF and SMF, it same as the AMF does not know which one is the default one.
[bookmark: _GoBack]Requirement 3: How to support mobility to convey the default QoS flow information? 
Note: UE is aware which QoS flow is the default QoS flow from the SMF notification.
2.2 ARP based mechanism 
The QoS parameter ARP contains information, the priority level, the pre-emption capability and the pre-emption vulnerability. The range of the ARP priority level is 1 to 15. For the normal case only priority levels 9-15 can be used. The ARP pre-emption capability and the ARP pre-emption vulnerability is either set to 'enabled' or 'disabled'.
· "The ARP priority level defines the relative importance of a resource request. This allows deciding whether a new QoS Flow may be accepted or needs to be rejected in the case of resource limitations (typically used for admission control of GBR traffic). It may also be used to decide which existing QoS Flow to pre-empt during resource limitations. "
The ARP priority level is used for the resource allocation and potential congestion control within one NF, e.g. gNB. The comparison of priority level is across the PDU session, i.e. the QoS flows in different PDU session are compared. Also the assistance of congestion control is optional. So from the current specification it can be recognized that the default QoS flow is not mandatory required to be set as highest priority level, i.e. priority 9. There are also no mandatory requirement that priority level of default QoS flow must be the highest priority within the same PDU session. It is possible that priority level of default QoS flow is same as other QoS flow within the same PDU session.   
· "The ARP pre-emption capability defines whether a service data flow may get resources that were already assigned to another service data flow with a lower ARP priority level." 
There are no requirement that default QoS flow always need be allocated. So the ARP pre-emption capability of default QoS flow can also be set as 'disabled', i.e. can be same as the non-default QoS flow. 
· "The ARP pre-emption vulnerability defines whether a service data flow may lose the resources assigned to it in order to admit a service data flow with higher ARP priority level."
If we want to realize "minimize the risk of unnecessary release of the default QoS Flow", assuming the ARP pre-emption vulnerability of default QoS flow is always set as as 'disabled'. Then can other non-default QoS flow in the same PDU Session not set as 'disabled'? This is obvious incorrect. For example the non-default QoS flow within the Emergency PDU Session may also be set as 'disabled'.  
Per ARP definition and default QoS flow setting recommendation none of three parameters in ARP can be set as to ensure that the parameter of default QoS flow is always unique comparing to the corresponding parameter setting of the non-default QoS flow. If we mandatory require one of three parameter of the default ARP to be unique, we need change the specification and also the PCF policy and/or local configuration. Also how to let the AMF understand this unique setting is intentional for default QoS flow recognization, i.e. not due to special service requirement? 
Conclusion 1: The AMF is not able to derive which QoS flow is the default QoS flow from the ARP parameter setting. 
2.3 Non-ARP based mechanism
For the non-ARP based mechanism, there are two possible mechanisms: 
· Option 1: Implicit indication, the default QoS flow is always put as the 1st one in the EBI application list sent to the AMF. And the AMF always send the EBI of the default QoS flow as the 1st one back to SMF. 
· Option 2: Explicit indication, the SMF explicitly indicate the ARP of the default QoS flow to AMF. And the AMF also explicitly indicate the EBI of default QoS flow to the SMF. 
The 1st mechanism cannot differentiate on whether the AMF really put the default QoS flow into the 1st one, i.e. whether the AMF is not the R15 AMF. If the AMF is R15 AMF, but the SMF regard it as the R16 AMF, it may cause unnecessary problem. For example if AMF put the EBI of lowest ARP priority EBI as the 1st one. In this case this EBI will be 1st one be revoked, but the SMF expect it is the last one to be revoked and notify it to UE. 
The 2nd mechanism it give a clean solution and avoid different understanding between the AMF and SMF. 
Conclusion 2: Explicit indication between the SMF and AMF on which flow is the default QoS flow is the preferred solution. 
2.2 How to manage the EBI of default QoS flow
EBI allocation for default QoS flow: 
· EBI allocation: the SMF includes the ARP of default QoS flow in the EBI assignment request message sent to AMF. Based on the ARP of default QoS flow, the AMF knows which ARP is associated with default QoS flow and allocate the EBI to it. The AMF explicit indicate this EBI to the SMF. 
EBI revocation for default QoS flow:
· EBI revocation: For the EBI of default QoS flow, the AMF will not revoke it until all other EBIs within the same PDU Session have already been revoked.
Proposal 1: With the explicit indication, the AMF is aware which EBI is allocated to the default QoS flow. Also the SMF is aware that the AMF allocate which EBI to the default QoS flow. 
Mobility within 5GS:
· When the PDU session is established, the AMF recognized which EBI is associated with the default QoS flow. When the UE move within the 5GS, this indication is transferred among the AMFs as UE context.  
Mobility from EPS to 5GS:
· When UE moves from EPS to 5GS, the PGW-C+SMF sends the <ARP, EBI> mapping to AMF. This information is stored by AMF for consideration when allocating EBI. According to discussion above, the PGW-C+SMF also send the EBI of default QoS flow to the AMF. 
Proposal 2: The EBI associated with default QoS flow is stored as UE context and transferred among AMFs.
Proposal 3: The PGW-C+SMF indicates the EBI of default QoS flow to the AMF during mobility from EPS to 5GS.
3 Conclusion
It is proposed to discuss this issue. One corresponding CR is documented in S2-2000626.
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