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1	Introduction
This contribution discusses on particularity of NG-RAN that requires enhancing the LTE BSR baseline. It is a resubmission of R2-1710257.
2	Dynamic QoS
For reflective QoS, RAN2 has agreed that “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”. Using the LTE baseline for BSR, there is no possibility to quickly identify the arrival of a packet belonging to a new QoS flow ID on the default bearer. Only when the first packet from that QoS flow reaches the gNB, can the scheduler realise that a new QoS flow is being transmitted. Unfortunately, this can take a long time if the transmission queue of the default DRB already contained data when the new QoS flow arrived. As a result, high priority data might be delayed and the usefulness of dynamic QoS is hampered (via reflective QoS or explicit reconfiguration).
Observation: the LTE baseline limits the usefulness of dynamic QoS as the gNB is not quickly informed of the appearance of a new QoS flow.
In order for the scheduler in the gNB to be made quickly aware of the arrival of a new QoS flow ID on the default bearer, we foresee two possible alternatives:
1.	new BSR: this new BSR is triggered if data, from a QoS flow that is different from any of the QoS flows for which data is already available for transmission, arrives in the UE buffer. The BSR then contains information on the appearance of the new QoS flow, for instance the QFI to allow RAN to update the mapping rules. When receiving the BSR, the scheduler would then know that a new QoS flow has arrived on the default bearer and can update the mapping rules if it wishes to do so.
2.	prioritisation: if a new BSR is not desirable, the UE should prioritise the first packet(s) of a new QoS flow. When receiving this first packet, the scheduler would then know that a new QoS flow has arrived on the default bearer and can update the mapping rules if it wishes to do so.
Because the first proposal was discussed during an email discussion and did not gather much support, we would like to suggest the prioritisation alternative in order to ensure that the QoS framework is not artificially limited.
Proposal: on the default bearer, the UE should prioritise the first packet(s) of a new QoS flow.
To what extent the UE prioritise the packet could be left to implementation as it should be in the interest of the UE (and the user) to transmit the first packet as early as possible. 
3	Conclusion
This contribution has identified one limitation for the handling of QoS flows:
Observation: the LTE baseline limits the usefulness of reflective QoS as the gNB is not quickly informed of the appearance of a new QoS flow on the default bearer.
And has made the following proposal:
Proposal: on the default bearer, the UE should prioritise the first packet(s) of a new QoS flow.
Corresponding text proposal to 38.300 given below:
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The QoS architecture in NG-RAN, both for NR connected to 5GC and for E-UTRA connected to 5GC, is depicted in the Figure 12-1 and described in the following:
-	For each UE, 5GC establishes one or more PDU Sessions;
-	For each UE, the NG-RAN establishes one or more Data Radio Bearers (DRB) per PDU Session. The NG-RAN maps packets belonging to different PDU sessions to different DRBs. Hence, the NG-RAN establishes at least one default DRB for each PDU Session;
-	NAS level packet filters in the UE and in the 5GC associate UL and DL packets with QoS Flows;
-	AS-level mapping rules in the UE and in the NG-RAN associate UL and DL QoS Flows with DRBs.


Figure 12-1: QoS architecture
At NAS level (see 3GPP TS 23.501 [3]), the QoS flow is the finest granularity of QoS differentiation in a PDU session. A QoS flow is identified within a PDU session by a QoS Flow ID (QFI) carried in an encapsulation header over NG-U.
NG-RAN and 5GC ensure quality of service (e.g. reliability and target delay) by mapping packets to appropriate QoS Flows and DRBs. Hence there is a 2-step mapping of IP-flows to QoS flows (NAS) and from QoS flows to DRBs (Access Stratum).
At NAS level, a QoS flow is characterised by a QoS profile provided by 5GC to NG-RAN and QoS rule(s) provided by 5GC to the UE. The QoS profile is used by NG-RAN to determine the treatment on the radio interface while the QoS rules dictates the mapping between uplink User Plane traffic and QoS flows to the UE. A QoS flow may either be "GBR" or "Non-GBR" depending on its profile. The QoS profile of a QoS flow contains QoS parameters, for instance:
-	For each QoS flow:
-	A 5G QoS Identifier (5QI); and.
-	An Allocation and Retention Priority (ARP).
-	In case of a GBR QoS flow only:
-	Guaranteed Flow Bit Rate (GFBR) for both uplink and downlink;
-	Maximum Flow Bit Rate (MFBR) for both uplink and downlink.
-	In case of Non-GBR QoS only:
-	Reflective QoS Attribute (RQA): the RQA, when included, indicates that some (not necessarily all) traffic carried on this QoS flow is subject to reflective quality of service (RQoS) at NAS.
At Access Stratum level, the data radio bearer (DRB) defines the packet treatment on the radio interface (Uu). A DRB serves packets with the same packet forwarding treatment. The QoS flow to DRB mapping by NG-RAN is based on QFI and the associated QoS profiles. Separate DRBs may be established for QoS flows requiring different packet forwarding treatment, or several QoS Flows belonging to the same PDU session can be multiplexed in the same DRB.
In the uplink, the NG-RAN may control the mapping of QoS Flows to DRB in two different ways:
-	Reflective mapping: for each DRB, the UE monitors the QFI(s) of the downlink packets and applies the same mapping in the uplink; that is, for a DRB, the UE maps the uplink packets belonging to the QoS flows(s) corresponding to the QFI(s) and PDU Session observed in the downlink packets for that DRB. To enable this reflective mapping, the NG-RAN marks downlink packets over Uu with QFI.
-	Explicit Configuration: besides the reflective mapping, the NG-RAN may configure by RRC an uplink "QoS Flow to DRB mapping".
-	The UE shall always apply the latest update of the mapping rules regardless of whether it is performed via reflecting mapping or explicit configuration.
In the downlink, the QFI is signalled by NG-RAN over Uu for the purpose of RQoS and if neither NG-RAN, nor the NAS (as indicated by the RQA) intend to use reflective mapping for the QoS flow(s) carried in a DRB, no QFI is signalled for that DRB over Uu. In the uplink, NG-RAN can configure the UE to signal QFI over Uu.
For each PDU session, a default DRB is configured. 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. If the packet belongs to a new QFI, the UE should prioritise the transmission of the first packet(s) of that QFI within the default bearer.
Within each PDU session, it is up to NG-RAN how to map multiple QoS flows to a DRB. The NG-RAN may map a GBR flow and a non-GBR flow, or more than one GBR flow to the same DRB, but mechanisms to optimise these cases are not within the scope of standardization. The timing of establishing non-default DRB(s) between NG-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 NG-RAN when non-default DRBs are established.
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