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1
Introduction

In 23.501 v100, the default QoS rule is captured. A default QoS rule is required for every PDU session. The default QoS rule is the only QoS rule of a PDU session that may contain no packet filter.  In RAN3 meeting, from RAN point view, the issue on whether RAN needs to be aware of which NAS-level QoS profile is to be regarded as the default profile was discussed but there is no conclusion. This contribution continues to discuss this issue.
2
Discussion
1.1 Default NAS-level QoS profile 

In NR system, the 5G QoS model supports a QoS flow based framework. The QoS flow is the finest granularity of QoS differentiation in the PDU session. A QoS Flow ID (QFI) is used to identify a QoS flow in the 5G system. User Plane traffic with the same QFI within a PDU session receives the same traffic forwarding treatment.
One PDU session may include several QoS flows. In one PDU session, there is a default QoS rule defined [1] 
A default QoS rule is required for every PDU session. The default QoS rule is the only QoS rule of a PDU session that may contain no packet filter (in this case, the highest precedence value (i.e. lowest priority) has to be used). If the default QoS rule does not contain a packet filter, the default QoS rule defines the treatment of packets that do not match any other QoS rule in a PDU session.

From the above defined, the default QoS may have two kinds of rules. 1).The default QoS rule contains packet filter and corresponding precedence values. 2).The default QoS rule contains no packet filter and the highest precedence value. Whether the default QoS flow contain packet filter is up to operator implementation.

Observation 1: A default QoS rule may contain no packet filter Or packet filter. 

1.2 DL/UL data QoS profile mapping
In 23.501, how to handle the DL data/user traffic with the QoS flow was captured as below. 

The SMF provides the SDF template (i.e. the set of packet filters associated with the SDF received from the PCF) together with the SDF precedence and the corresponding QFI to the UPF enabling classification and marking of User Plane traffic. 

In DL incoming data packets are classified based on SDF templates according to their SDF precedence (without initiating additional N4 signalling). The CN conveys the classification of the User Plane traffic belonging to a QoS flow through an N3 (and N9) User Plane marking using a QFI.
The UPF classified the DL data which is matched to the filter according the SDF precedence and marked corresponding QFI.
If the default QoS rule contain the set of packet filters and corresponding precedence values. The UPF treat the QoS rule as others.  If the DL data cannot match to any QoS rule include default QoS rule which contains packet filter, the DL user data will be discarded.
If the default QoS rule contains no packet filter, if no match to the QoS rule which contains packet filter is found, the DL data will match the default QoS rule which contains no packet filter
Observation 2: In DL, default QoS rule which contain no packet filter will be applied if no matched filter found.  
In 23.501, how to handle the UL data/user traffic with the QoS flow was captured as below. 

In UL, the UE evaluates UL packets against the packet filters in the QoS rules based on the precedence value of QoS rules in increasing order until a matching QoS rule (i.e. whose packet filter matches the UL packet) is found. The UE uses the QFI in the corresponding matching QoS rule to bind the UL packet to a QoS Flow. 

Same as DL, if the default QoS rule contains uplink packet filter, the UE will treat it as other QoS rules when UE evaluates the match.
 If the default QoS rule doesn’t contain packet filter, if the match cannot be found, the default QoS rule will be used for the UL data. 

 If no match is found and the default QoS rule contains one or more uplink packet filters, the UE shall discard the uplink data packet.

Observation 3: In UL, default QoS rule which contains no packet filter will be applied if no matched filter found. 
When the DL/UL data match to QoS rule includes default QoS rule, it is mapped to the corresponding QoS flow. The SMF allocates the QFI for every QoS flow. 
For the default QoS rule contains packet filter, the UPF/UE treat the default QoS rule as other non default QoS rules. If the DL/UL data is matched to the default QoS rule which contains packet filter, the DL/UL data will be mapped to the QoS flow and marked the corresponding QFI.

For the default QoS rule doesn’t contain packet filter, the UPF/UE will map the data which cannot be matched any QoS rule contains packet filer to the default QoS rule and marked the QFI for this default QoS flow. 

Observation 4: In DL/UL, when the data packet applies default QoS rule, the corresponding QFI will be marked for this QoS flow which uses the default QoS profile.
A QoS Flow ID (QFI) is used to identify a QoS flow in the 5G system. User Plane traffic with the same QFI within a PDU session receives the same traffic forwarding treatment (e.g. scheduling, admission threshold). The QFI is carried in an encapsulation header on N3 (and N9) i.e. without any changes to the e2e packet header. The QFI shall be unique within a PDU session.
The QoS parameters of a QoS flow are provided to the (R)AN as a QoS profile over N2 at PDU Session or at QoS flow establishment and when 5G-RAN is used at every time the User Plane is activated. QoS parameters may also be pre-configured in the (R)AN for non-GBR QoS flows (i.e. without the need to be signalled over N2).
The SMF provides the QFI together with the QoS profile containing the QoS parameters of a QoS flow to the RAN. The RAN setups DRB and binds QoS flows to DRB for UL and DL base on the flow QoS parameters and RAN policy. The QFI is used to mark the QoS flow. So when one QoS flow marked with QFI, the RAN will route the data through the mapped DRB according the QoS flow QFI.
Observation 5: when one QoS flow marked with QFI, the RAN will route the data through the mapped DRB according the QoS flow QFI.
In DL, The QoS flow use default QoS rule mapping to DRB may performs at PDU session or the data sent within the default QoS flow. The mapping between this QoS flow and DRB is no different from the mapping between other QoS flow and DRB. RAN can map this default QoS flow to any DRB according the RAN policy. If the mapping of QoS flow and DRB exist in RAN, the SDAP layer in RAN may route the QoS flow with QFI to the mapped DRB when the packets marked QFI. If the mapping of QoS flow and DRB doesn’t establish, the RAN will map the QoS flow to existing DRB or default DRB or setup new DRB for it. The remapping of default QoS flow and DRB also be supported same as other QoS flow. 
In UL, the mapping between QoS flow and DRB may RRC configuration or derive from AS reflective QoS. UE will bind the QoS flow to DRB according the RAN configuration. The data packet match to the default QoS rule marked with QFI can apply the mapping rule of QoS flow and DRB. If no mapping of QoS flow and DRB found, the QoS flow can map to the default DRB. The remapping of default QoS flow and DRB also be supported same as other QoS flow. 

In general, form RAN point view, the QoS flow with default QoS rule is no difference from the QoS flow with non default QoS rule. It is no special treatment needed for the QoS flow with default QoS flow rule. So that it is no necessary to distinguish.

Also in LTE, The distinction between default and dedicated bearers should be transparent to the access network (e.g. E-UTRAN)[2]. The E-UTRAN doesn’t know which bear is default bearer.
Proposal 1: RAN does not need to be aware of which NAS-level QoS profile is to be regarded as the default profile. 
NG-RAN setups DRBs for the mapping of QoS flow to DRB according the QoS parameter of QoS flow. And it establishes at least one default DRB for each PDU Session indicated by 5GC upon PDU Session establishment. 
When RAN establishes the default DRB, the corresponding QoS parameter profile can be selected from any QoS rule from CN base one resource configuration and RRM policy.  If RAN request CN indicate which the QoS profile as reference for the default DRB setup, the best choice may be the QoS profile with subscribe QoS parameter to mostly satisfy the customer required. 

It is not clear what parameter will be used in the default QoS rule according SA2 agreement now. If the QoS parameter of the default QoS rule is derived from the subscribe QoS parameter, it is good choice for RAN use the default QoS rule for the default DRB setup. So whether use the default QoS profile as reference to setup default DRB is pending on SA2 discussion on the default QoS rule construct.

Proposal 2: RAN can select any QoS profile from CN as reference for default DRB setup. If CN can indicate the QoS profile with subscribed QoS parameter, it can be used for default DRB setup.
3 Conclusion

This contribution further analyzes the default QoS rule, the following proposal is made:
Observation 1: A default QoS rule may contain no packet filter Or packet filter. 

Observation 2: In DL, default QoS rule which contain no packet filter will be applied if no matched filter found.  
Observation 3: In UL, default QoS rule which contains no packet filter will be applied if no matched filter found. 
Observation 4: In DL/UL, when the data packet applies default QoS rule, the corresponding QFI will be marked for this QoS flow which uses the default QoS profile.

Observation 5: when one QoS flow marked with QFI, the RAN will route the data through the mapped DRB according the QoS flow QFI.
Proposal 1: RAN does not need to be aware of which NAS-level QoS profile is to be regarded as the default profile. 

Proposal 2: RAN can select any QoS profile from CN as reference for default DRB setup. If CN can indicate the QoS profile with subscribed QoS parameter, it can be used for default DRB setup.
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