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Introduction
In the last RAN3#95bis meeting, companies have discussed whether NG-RAN needs to be aware of which NAS-level QoS profile is to be regarded as the default profile or not. No conclusion was made due to diverted opinions on the definition and the relationship to default DRB. We believe that the profile for default DRB setup and default QoS profile should not be mixed together. This contribution discusses them separately and provides our views to make an agreement.
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Discussion

2.1     Reference QoS profile for default DRB

Unlike LTE in which the end-to-end bearer is established and maintained by the CN, in 5G, the NAS-level QoS profiles are configured to RAN through NG-C signalling and it is up to RAN on how to manage DRBs and flow-to-DRB mappings within a PDU session. 

At the PDU session set-up, RAN is required to establish default DRB for each PDU session. Since RAN has freedom in radio bearer management, it can be also up to RAN on which QoS profile to choose (among configured through NG-C signalling) as baseline for setting up default DRB.

The common understanding is that the default DRB should be suitable to meet most of QoS flows within a PDU session. However, gNB is in fact unaware of the nature of the PDU session. Therefore, as noted in [1], if it is left to RAN, then RAN can make a wrong choice, which may result in an extra DRB setup used for most of the traffics. Since it is the 5GC which understands the characteristics of PDU sessions and configures necessary QoS profiles to RAN accordingly, it would be better for 5GC to indicate one reference profile, which can be served as reference for setting up default DRB.

Proposal 1: 5GC to indicate the reference QoS profile among the NAS-level QoS profiles configured to RAN at the PDU session set-up which can be used by RAN to establish default DRB tailored to the PDU session characteristics.

2.2     Default QoS profile

However, RAN3 should not denote such reference profile for default DRB as “default QoS profile”. It could lead to a confusion because the meaning of “default” is used differently than convention. The default behaviour is defined primarily to handle a case when an entity does not know how to perform. From the perspective of QoS framework, the default QoS rule can be provided to the UE at PDU Session establishment as a match-all packet filter with a highest possible evaluation precedence value (i.e. no QoS flow template) [2]. In the same way, the default DRB is used for transporting a packet over the air interface when RAN or UE AS does not know how to map QoS flow into a DRB. For the default QoS profile, we believe that the meaning of “default” should be consistent, i.e., to be used when RAN cannot figure out which NAS-level QoS profile (provisioned through NG-C signalling) should be applied to a packet received from the NG-U tunnel.

On the other hand, there is another interpretation for the default QoS profile, i.e., QoS profile of the default QoS rule [3][4]. By definition, the QoS rule consists of QoS profile, packet filter, and precedence value, and the default QoS rule can contain one or more packet filters according to [2]. From this interpretation, the default QoS profile defines the treatment of packets in RAN, which either do not match any QoS flow template or match to the packet filters of the default QoS rule.

Observation 1: There are two interpretations for the default QoS profile: (1) following “default” convention to handle a case when an entity does not know how to handle the packet; and (2) as the QoS profile of the default QoS rule

2.2.1. Following “default” convention

According to [2], the QFI is used to identify the QoS flow of a packet in the NG-U tunnel and is also provisioned to RAN for the associated QoS treatment. If to follow “default” convention, then the default QoS profile is applicable only when RAN sees a NG-U packet with an unrecognizable QFI. One possible scenario can be that provisioning to RAN arrives later than actual packet arrival. A QoS flow can be provisioned during the PDU session and depending on the deployment of the RAN-5GC interfaces, it is possible that this QoS flow packet can arrive at RAN earlier than its provisioning signalling from 5GC.
In such a case, one may think that RAN can simply discard such packets of unrecognizable QFI values until provisioned further. But, discarding can be dangerous if such NG-U packet is for NAS reflective QoS. Treating those packets by the default QoS profile and transmit over air interface may be better.
For such a treatment, the question is how RAN is aware of which NAS-level QoS profile to be used to follow “default” convention. It can be indicated by 5GC at PDU session set-up or can be left up to RAN to choose one profile among configured. We believe that leaving it to RAN’s own choice is better because seeing a packet with an unrecognizable QFI may be a corner case and RAN may choose to discard such erroneous packets even if 5GC indicates RAN on which profile to use for such “default” convention.
Proposal 2: RAN to decide which NAS-level QoS profile is to be regarded as the default profile, for the case when RAN does not know how to treat a received packet (e.g. receiving a NG-U packet with an unrecognizable QFI).

2.2.2. QoS profile of the default QoS rule
For this interpretation of the default QoS profile, the question is whether there is any need for RAN to be aware of this QoS profile of the default QoS rule. If to be aware by RAN, this requires a specific indication from 5GC on which QoS profile (among configured) is the profile of the default QoS rule.

However, as observed in [3][4], the QoS flow with default QoS rule is no difference from the QoS flow with non-default QoS rule in general. From RAN point of view, it is not necessary to distinguish. Moreover, it is up to RAN whether to map the QoS flow with the default QoS rule into a default DRB or a dedicated DRB based on its policy.

Proposal 3: RAN does not need to be aware of which NAS-level QoS profile is the profile of the default QoS rule. 
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Conclusions and proposals

In this contribution, we first propose the following for the “QoS profile for default DRB”:
Proposal 1: 5GC to indicate the reference QoS profile among the NAS-level QoS profiles configured to RAN at the PDU session set-up which can be used by RAN to establish default DRB tailored to the PDU session characteristics.

For the discussion of the default QoS profile, there are two possible interpretations but we propose no specification efforts: 
Observation 1: There are two interpretations for the default QoS profile: (1) following “default” convention to handle a case when an entity does not know how to handle the packet; and (2) as the QoS profile of the default QoS rule

Proposal 2: RAN to decide which NAS-level QoS profile is to be regarded as the default profile, for the case when RAN does not know how to treat a received packet (e.g. receiving a NG-U packet with an unrecognizable QFI).

Proposal 3: RAN does not need to be aware of which NAS-level QoS profile is the profile of the default QoS rule.

It is also proposed to agree the corresponding TP in [5].
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