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Abstract of the contribution
Discussion of the default QoS rule concept
1
Discussion
The following statement in 5.7.1.4

A default QoS rule is required for every PDU Session

Indicates that there is something unique with the default QoS Rule, i.e. it must be there during the life of a PDU session. The question arises which entities in a 5GS would require a knowledge of which QoS flow that is associated with the default QoS rule?

NG-RAN: Here the it seems of no importance for the NG-RAN to have any knowledge if a certain QoS flow is associated with a default QoS Rule or not. NG RAN has no knowledge of QoS Rules, and if there is a marking of the QoS flow associated with the default QoS Rule, the question arises what the NG-RAN shall do with such a knowledge?
AMF: AMF should have no, or only limited knowledge of session related concepts.

UPF: UPF should not need to know which QoS flow is associated to a default QoS rule

UE: For a pure 5GS without EPS interworking, it seems of no importance for the UE to have knowledge of which is the default QoS rule. What should the UE do with this knowledge? Shouldn’t the UE trust the network to provide it with correct information. What if no defult QoS rule indication to UE or 2 QoS rules is indicated that they are the default, what would be the UE action. The simplest action would be just to ignore those, and thus, a default indication is meaningless for the UE. Hence, no explicit indication for which QoS rule is default is needed in the UE for a 5GS only deployment.
For deployments with EPS interworking the UE need to know which QoS flow should be mapped to the default EPS bearer.
SMF: In 5GS only deployment the PCF request the SMF to bind a service data flow with the QoS flow of the default QoS rule. In a deployment with EPS interworking, the SMF PGW-C needs to know which QoS flow is mapped to the default EPS bearer.
Observation 1: In a 5GS only deployment, only the SMF need to know which QoS flow is associated with the default QoS rule

Observation 2: In 5GS deplyments with EPS interworking the SMF-PGW-C and the UE need to know which QoS flow should be mapped to the default EPS bearer.
2
Proposal

It is proposed the the concept of a default QoS rule is contained in the SMF.

It is proposed that in order to solve EPS interworking with 5GS the mapping of QoS flow to EPS it is indicated which EBI referes to the default bearer. 
Note: DP S2-180219 with accompanying CRs for the DL only will not have any impact on these proposals. Since even in those cases analysed the UE does not need to know which QoS Rule is the default.
If this is agreed, Ericsson will draft the necessary CRs. The 2.1 shows the proposed changes to 23.501 and the 2.2. shows the proposed changes to 23.502
2.1
Proposed changes to 23.501
5.7.1.4
QoS Rules

The UE performs the classification and marking of UL User plane traffic, i.e. the association of UL traffic to QoS Flows, based on QoS rules. These QoS rules may be explicitly provided to the UE (using the PDU Session Establishment/Modification procedure), pre-configured in the UE or implicitly derived by UE by applying reflective QoS (see clause 5.7.5). A QoS rule contains a QoS rule identifier which is unique within the PDU Session, the QFI of the associated QoS Flow and except for the default QoS rule (see below) a Packet Filter Set (see clause 5.7.6) for UL and optionally for DL and a precedence value (see clause 5.7.1.9). Additionally, for a dynamically assigned QFI, the QoS rule contains the QoS parameters relevant to the UE (e.g. 5QI, GBR and MBR and the Averaging Window). There can be more than one QoS rule associated with the same QoS Flow (i.e. with the same QFI).

A default QoS rule is required for every PDU Session and associated with the QoS Flow of the default QoS rule. The default QoS rule is the only QoS rule of a PDU Session that may contain no Packet Filter Set in which case, the highest precedence value shall be used. A QoS rule without any Packet Filter Set shall be regarded as a catch all filter and thusit defines the treatment of packets that do not match any other QoS rule in a PDU Session
Note:
It is not expected that the UE need to do any validation whether or not a PDU session contains a default QoS rule. The Network is expected to know what it is doing.
As long as the default QoS rule does not contain any packet filter, reflective QoS should not be applied for the QoS Flow which the default QoS rule is associated with and the RQA should not be sent for this QoS Flow.
2.2
Proposed changes to 23.502
4.11.1.4.1
EPS bearer ID allocation
Following procedures are updated to allocate EPS bearer ID(s) towards EPS bearer(s) mapped from QoS flow(s) and provide the EPS bearer ID(s) to the NG-RAN:

-
UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout (clause 4.3.2.2.1).

-
UE requested PDU Session Establishment (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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Figure 4.11.1.4.1-1: Procedures for EPS bearer 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 Request (PDU Session ID, ARP list, S-NSSAI).

Steps 3 to 6 apply only when AMF needs to revoke EBI previously allocated for an UE in order to serve a new SMF request of EBI for the same UE.
3.
[Conditional] If the AMF is requested to assign EBI for QoS flow(s) for high priority service, i.e. with high ARP, but has no available EBIs, the AMF may revoke an EBI that was assigned to QoS flow(s) based on the ARP(s) and S-NSSAI received in step 2, EBIs information in the UE context and local policies. If an assigned EBI is to be revoked, the AMF invokes Nsmf_PDUSession_Update SM Context (EBI(s) to be revoked) to request the related SMF (called "SMF serving the released resources") to release the mapped EPS QoS parameters corresponding to the EBI to be revoked.
4.
The "SMF serving the released resources" that receives the request in step 3 shall invoke Namf_Communication_N1N2Message Transfer (N2 SM information (PDU Session ID, EBI(s) to be revoked), N1 SM container (PDU Session Modification Command (PDU Session ID, EBI(s) to be revoked))) to inform the (R)AN and the UE to remove the mapped EPS QoS parameters corresponding to the EBI(s) to be revoked.

NOTE:
The SMF can also decide to remove the QoS flow if it is not acceptable to continue the service when no corresponding EPS QoS parameters can be assigned.

In home routed roaming case, the V-SMF starts a VPLMN initiated QoS modification for the PDU Session and the Namf_Communication_N1N2Message Transfer is invoked by the V-SMF based on the corresponding QoS modification message received from H-SMF.

5.
If the UE is in CM-CONNECTED state, the AMF sends N2 PDU Session Request (N2 SM information received from SMF, NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command))) Message to the (R)AN.

If the UE is in CM-IDLE state and an ATC is activated, the AMF updates and stores the UE context based on the Namf_Communication_N1N2MessageTransfer and step 5-6 are skipped. When the UE is reachable, e.g. when the UE enters CM-CONNECTED state, the AMF forwards the N1 message to synchronize the UE context with the UE.
6.
The rest steps of the procedure are executed as specified in the figure above.
7
If the AMF successfully assigns EBI(s), it responds with the assigned EBI(s). Otherwise, it responds with a cause indicating EBI assignment failure.

8.
[Conditional] If the SMF that invoked Namf_Communication_EBIAssignment Request 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 in the N1 SM container, the mapped QoS parameters also include an indication which EBI is the default EPS bearer. SMF also includes the received EBI(s) into the mapped EPS QoS profile to be sent to NG-RAN in the N2 SM information.

9.
The EPS Bearer ID(s) is sent to UE and to NG-RAN in the relevant steps of the procedure as specified in the figure above are executed.
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