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1   Introduction
SA2 has started normative work in [2] and started specification of QoS which clearly mentions default QoS profile.

At RAN3#94 adhoc the discussion on whether the RAN needs to be aware of the default QoS Profile was initiated. 
Under a first consideration, a majority of companies felt that this was not needed however mostly took into account the downlink case. Uplink was put FFS and there was no time to re-discuss this point at RAN3#95.
This paper revisits the topic considering the uplink case and the latest SA2 and RAN2 agreements.  
2   Description

Existence of a default DRB

When the communication is initiated by an uplink packet with a flow ID for which there is no match with the existing QoS flow-DRB mapping in the UE AS, RAN2 has agreed that a default DRB will exist and the initiating uplink packet or a few uplink packets will be sent by the UE on this default DRB in the interim period. RAN can further subsequently allocate a proper DRB for this QoS flow or create a new DRB for this QoS flow.
This RAN2 agreement can be found in section 8.1 of [5]:
For each UE, the RAN establishes one or more Data Radio Bearers per PDU Session. The RAN maps packets belonging to different PDU sessions to different DRBs. Hence, the RAN establishes at least one default DRB for each PDU Session indicated by the CN upon PDU Session establishment
If an incoming UL packet matches neither an RRC configured nor a reflective “QoS Flow ID to DRB mapping”, the UE shall map that packet to the default DRB of the PDU session
The timing of establishing non-default DRB(s) between RAN and UE for QoS flow configured during establishing a PDU session can be different from the time when the PDU session is established. It is up to RAN when non-default DRBs are established.

Observation 1: RAN2 has agreed a default DRB per PDU session which is created at PDU session setup and can be used for transient phase of uplink packets. Other DRB may be created later by gNB.
If we assume that RAN is not told which is the default QoS profile the RAN could have the following options:

Option 1: RAN designates one of the QoS profiles received at PDU session setup as default QoS profile? 
In order to avoid N2 signalling for non GBR flows at the time when the flow starts, most of the time CN will signal the full list of anticipated QoS flows at the PDU session setup. Therefore gNB could select one of them and designate it as default QoS profile. 

However the gNB is not aware of the nature of the PDU session (e.g. APN) and therefore at PDU session setup it can easily make a wrong choice of default QoS profile.  
If we take the example of an internet PDU session where in 99% of cases only traffic corresponding to the default QoS profile is exchanged, setting up a DRB for a QoS profile which is actually not the default one will result in one extra DRB setup in 99% of cases which is clearly a waste of resources.
Option 2: RAN creates for each PDU session a default DRB which matches a “generic default QoS profile”?
In this option the gNB could create for each session a default DRB which matches a “generic default QoS profile”. By generic default QoS profile we mean a “catch all profile “ which is agnostic of the PDU session in question. 
However one can assume that the default QoS profile can differ substantially depending on the PDU session it pertains to. For example, one can assume that the default QoS profile of a PDU session of DNN internet will differ from the default QoS profile of a PDU session of DNN Public safety or IMS.
As a consequence, because the default DRB of a given PDU session does not match the default QoS profile of that PDU session, another additional dedicated DRB is likely needed to be created to carry the traffic matching the default QoS profile of the PDU session. One extra DRB per PDU session is something not negligible.
In conclusion one can see that both option 1 and option 2 easily lead to an inappropriate default DRB which will result in a waste of DRB resources. 
Moreover this would introduce a desynchronization between RAN and UE. Indeed the CN always sends the default QoS rule to the UE which includes the default QoS profile. There should be a 1:1 mapping between this default QoS rule in the UE and the default QoS profile in the gNB. Since CN identifies this default and send it to the UE, the gNB should follow it and not identify one of its own.
If instead RAN is told by CN what is the default QoS profile it can create a default DRB for each PDU session which matches exactly the default QoS profile received for this particular PDU session and the above shortcomings can be avoided. 
Observation 2: knowledge of the default QoS profile by the RAN allows the RAN to create adequate default DRB which can reduce the overall number of DRBs and avoid a desynchronization with the default QoS rule in the UE.

Regression of 4G functionality
In 4G the CN establishes end to end bearers. Therefore when the CN sets up the end to end bearer corresponding to the default QoS profile, the CN automatically triggers the establishment in RAN of a corresponding default DRB able to match this default traffic (eNB cannot differ the creation of DRB like in 5G). 
In 5G there is no end to end bearers and the RAN decides alone the DRBs to be created. Without guidance from CN it may not create the DRB which corresponds to the default QoS profile of the CN.

In order to ensure at least as good functionality as in 4G the default QoS profile should be signaled to gNB so that the gNB can make sure to create from the beginning the appropriate default bearer.
Observation 3: there seems to be a loss of functionality compared to 4G if the RAN is not made aware of the default QoS profile.
Combining observation 1 to 3 we see benefit if RAN is aware of the default QoS profile due to the uplink direction of traffic.
Proposal 1: make RAN aware of the default QoS profile.
2 Conclusion and proposal
This paper has analysed the handling of uplink packets and made the following observations:

Observation 1: RAN2 has agreed a default DRB per PDU session which is created at PDU session setup and can be used for transient phase of uplink packets. Other DRB may be created later by gNB.

Observation 2: knowledge of the default QoS profile by the RAN allows the RAN to create adequate default DRB which can reduce the overall number of DRBs and avoid a desynchronization with the default QoS rule in the UE.

Observation 3: there seems to be a loss of functionality compared to 4G if the RAN is not made aware of the default QoS profile.

We therefore make the following proposal:

Proposal 1: make RAN aware of the default QoS profile.
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