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Abstract of the contribution: This contribution discuss how to manage the EBI allocated to default QoS flow by AMF. 
1 Introduction
The AMF manage EBI allocation/revocation based on ARP. This includes the EBI of default QoS flow. However how to use ARP for EBI management especially for default QoS flow, there are some issue to be resolved.  
2 Discussion
· Can EBI of default QoS flow be revoked early than other EBI within the same PDU session?
In TS 23.502, there are text which implies that the EBI of the default QoS flow can be revoked early than other EBI within the same PDU Session. In clause 4.11.1.2.1, step 14a, it says: 
The PGW-C+SMF deletes the PDU Session if the QoS Flow associated with the default QoS rule in the PDU Session does not have an EPS Bearer ID assigned.
If we checked TS29.274 for the EPS bearer context transferred between the AMF and MME, 
Clause 7.3.1 Forward Relocation Request and Clause 7.3.6 Context Response
	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Linked EPS Bearer ID
	M
	This IE identifies the default bearer of the PDN Connection.
	EBI
	0


It is impossible to transfer the EPS bearer context to MME without default EPS bearer context. The above scenario shall not happen.
To solve this issue, the suitable way is that the EBI of default QoS flow shall be the first EBI allocated and the last EBI revoked within the PDU Session.    
Requirement 1: The EBI of the default QoS flow shall be the first EBI allocated and the last EBI revoked for a PDU Session.

· How to manage the EBI of default QoS flow?
To realize the requirement 1, the potential mechanism can be listed as following:  
EBI allocation for default QoS flow: 
· Option 1: Default QoS flow indication. Per that indication, AMF always allocate the EBI of the default QoS flow first than EBI of other QoS flow with the same PDU Session. 
To compatible with the existing mechanism, the default QoS flow indication can be the ARP of the default QoS flow indicated by the SMF to AMF. When the AMF allocate the EBI to the default QoS flow, it also indicate the EBI of default QoS flow back to the SMF.
· Option 2: Suitable ARP value, especially on the priority level and the pre-emption capability setting.    
EBI revocation for default QoS flow:
· Option 1: Default QoS flow indication. Per that indication, AMF always revoke the EBI of non-default QoS flow with the same PDU Session first before the EBI of default QoS flow. 
· Option 2: Suitable ARP value, especially on the priority level and the pre-emption vulnerability setting. 
Comparing above two mechanisms, the explicit indication is an easy and clean solution. However this need some update to the existing specification. So we just check whether the ARP value can be set as we want and how the AMF use the ARP value, i.e. without change to the existing specification. 

The QoS parameter ARP contains information about the priority level, the pre-emption capability and the pre-emption vulnerability. The ARP pre-emption capability and the ARP pre-emption vulnerability shall be either set to 'enabled' or 'disabled'.
For ARP of default QoS flow, there are some guidance on pre-emption vulnerability value setting. This can be referred from TS 23.501:
The ARP pre-emption vulnerability of the QoS Flow which the default QoS rule is associated with should be set appropriately to minimize the risk of unnecessary release of this QoS Flow.
For priority level, pre-emption capability value setting there are no other guidance, i.e. it is set by the PCF/SMF per service requirement and policy. 
To implement requirement 1, it need check whether the ARP value of the default QoS flow can be different than other QoS flow and how ARP value is considered by AMF for EBI allocation/revocation? 
The ARP value is set per resource management requirement, which is different than the usage for the EBI management:  
· For the resource allocation, due to the default QoS flow is non-GBR flow(GBR case is not considered as it not support Interworking with EPS), normally there are no scenario on why not allocate resource to default QoS flow but allocate resource to other QoS flow within the same PDU Session. So special ARP setting especially on the priority level, pre-emption capability for default QoS flow to differentiate it with other QoS flow within the same PDU Session for resource allocation is not required. That is also our understanding why no special guidance for priority level, pre-emption capability value for default QoS flow. 
Observation 1: the priority level, pre-emption capability of default QoS flow can be same as other QoS flow within the same PDU Session.
· For resource revocation as the default QoS flow is non-GBR flow, normally if the non-GBR flow resource is revoked, other QoS flow within the same PDU Session in normal case also be revoked. So as mentioned above, the pre-emption vulnerability of default QoS flow is required to be set appropriately. It is not required to be always set as 'disabled', i.e. it can be same as the non-GBR QoS flow. 
Observation 2: the pre-emption vulnerability of default QoS flow is not required to be always set as 'disabled', i.e. it can be same as other QoS flow within the same PDU Session. 

From above analysis it seems ARP of the default QoS flow may be same as other QoS flow within the same PDU Session. 

There are some description in clause 5.2.2.2.13 on how to use the ARP value for EBI management
“The AMF uses the ARP list (including ARP priority level, the pre-emption capability and the pre-emption vulnerability) and the S-NSSAI to prioritize the EBI request, AMF can revoke the EBI from an ongoing lower priority PDU Session, if the maximum number of EBIs have been reached and a session with a higher priority requests an EBI.” 
The above description like an implementation guidance, i.e. no specific ARP usage description. Also how to handle the EBI within the same PDU Session are missed. So it seems how to use ARP is left for implementation. For dedicated QoS flow this is not a big issue. But it may lead to the default QoS flow EBI revoked earlier. 
Conclusion 1: Using the ARP to realize the requirement 1 seems impossible per existing specification. 

So we propose to use the option 1 as described above:   
· 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 return this EBI to the SMF. 
· 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 information, the AMF is aware which EBI is allocated to the default QoS flow. For the EBI of default QoS flow, it should be last one to be revoked within the PDU Session. 

· 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 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 S2-1911272.
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