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1 Introduction
In RAN2 #97, the use of Reflective mapping was discussed. A UE could determine the QoS Flow to DRB mapping in the uplink based on the DRB used to deliver downlink PDUs with the same QoS Flow ID. In this document, we will discuss the precedence of the RRC-configured QoS Flow to DRB mapping versus the Reflective mapping.
2 Discussion
In RAN2#97, the following QoS framework about the Reflective mapping was agreed [1]:
In the uplink, the RAN may control the mapping of QoS Flows to DRB in two different ways: 

•
Reflective mapping: for each DRB, the UE monitors the QoS flow ID(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 QoS flow ID(s) and PDU Session observed in the downlink packets for that DRB. To enable this reflective mapping, the RAN marks downlink packets over Uu with QoS flow ID.;

Editor’s Note: It is FFS whether the marking with a QoS flow ID can be semi-statically configured (to not include the QOS flow ID when not needed).

•
Explicit Configuration: besides the reflective mapping, the RAN may configure by RRC an uplink “QoS Flow to DRB mapping”.

Editor’s Note: The precedence of the RRC configured mapping and reflective QoS is FFS (can reflective QoS update and thereby override an RRC configured mapping? Or does a configured QoS Flow ID to DRB mapping always take precedence over a reflective mapping?

2.1 Reflective Mapping

When a UE receives a DL PDU for which Reflective DRB mapping should be applied, the UE can implicitly create a DRB mapping for the corresponding UL QoS Flow, i.e. the UE will map the UL QoS flow with the same QoS flow id to the same DRB where the DL PDU is received. So the DRB should be a bidirectional and provide the same or similar packet forwarding treatment in both DL and UL.
Observation 1
The DRB used for Reflective mapping must be a bidirectional DRB that offers the same or similar packet forwarding treatment in both DL and UL.
A new user plane AS protocol layer SDAP above PDCP is introduced to be in charge of routing QoS flow to DRB. Single SDAP entity is configured for each individual PDU session. The transmitting SDAP entity in UE should perform the UL QoS flow to DRB routing based on the QoS flow to DRB mapping relationship configured by gNB through the explicit configuration or reflective mapping. For the explicit configuration, the gNB should configure the QoS flow to DRB mapping relationship to the transmitting SDAP entity of UE through RRC signalling. For the reflective mapping, how does the transmitting SDAP entity of UE to obtain the QoS flow to DRB mapping relationship? The transmitting SDAP entity in gNB will mark the QoS flow id in the SDAP header of the DL packets for the reflective mapping for UE, therefore, the receiving SDAP entity in UE can detect the QoS flow ids in the SDAP header of these SDAP SDUs and can be aware of the DRB where the SDAP PDUs are received. It is convenient and reasonable for receiving SDAP entity in UE to derive the reflective mapping relationship based on the detected DL QoS flow id and the DRB where the SDAP PDU is received.
Observation 2           The SDAP entity in UE is responsible for deriving the reflective mapping relationship.
2.1.1 The relationship between Reflective QoS and Reflective Mapping
In 5G QoS model, NAS layer is responsible for the mapping of IP flow to QoS flow and AS layer is responsible for the mapping of QoS flow to DRB. A reflective QoS in NAS layer is introduced where the UE shall create a derived QoS rule for the uplink traffic based on the received downlink traffic and the UE shall use the derived QoS rules to determine mapping between uplink traffic and QoS flow [2].The NAS layer and AS layer are charge of different mapping functions in different layer. Therefore, the Reflective QoS in NAS which is in charge of mapping the IP flow to QoS flow should be independent from the Reflective mapping in AS reflective which is in charge of mapping QoS flow to DRB. 

Observation 3           The Reflective QoS in NAS and Reflective Mapping in AS should be separate.
RAN determines the QoS flow to DRB mapping and it can inform UE the UL QoS flow to DRB mapping relationship through Explicit Configuration (i.e. RRC signalling) or through the Reflective mapping which uses the QoS flow ID in the UP packets. RRC signalling can be reduced by the Reflective mapping mechanism. But the Reflective mapping mechanism requires that the QoS flow ID should be contained in the DL UP packets to inform UE the mapping relationship which will bring extra overhead in air interface. Because it is RAN who decides the QoS flow to DRB mapping and the method of informing UE the mapping relationship, therefore, RAN has a flexibility to decide whether the Reflective mapping can be applied to a particular QoS flow. 
Proposal 1
RAN determines whether the Reflective mapping can be applied to a particular QoS flow or not.
2.2 Precedence of the Explicit Configuration and Reflective Mapping

Two scenarios for combining use of Reflective mapping and Explicit Configuration are described below, and the precedence are discussed also.
2.2.1 Scenario 1: Reflective Mapping prior to Explicit Configuration 
Initially, RAN configures a UE to use Reflective mapping for a particular QoS flow and, based on received DL PDUs, the UE creates an UL QoS Flow to DRB mapping. In Figure 1, DRB 1 is selected for UL QoS Flow A based on the receipt of a DL PDU on DRB 1 that was also marked with QoS Flow A.
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Figure 1: Reflective mapping determined prior to RRC configured mapping

If RAN wants to change the UL QoS flow to DRB mapping, a new QoS flow to DRB mapping will be sent to UE through RRC signalling. In the example of Figure 1, the RAN has indicated that UL QoS Flow A should be mapped to DRB 2. The UE applies this new mapping for all subsequent UL PDUs of QoS Flow A after received the QoS Flow A to DRB2 mapping relationship through the RRC signalling.
2.2.2 Scenario 2: Explicit Configuration prior to Reflective Mapping
In this scenario, shown in Figure 2, the RAN initially mapped the UL QoS Flow A to DRB2 through RRC signalling and disabled reflective mapping for this QoS flow. The RAN subsequently transmits a DL PDU marked with QoS Flow A on DRB 1, but this mapping is ignored by the UE because Reflective mapping for this QoS flow is disabled. The UE continues to use the RRC-configured mapping of QoS Flow A to DRB 2 for all subsequent UL PDUs mapped to QoS Flow A.
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Figure 2: RRC configured mapping prior to Reflective mapping
If RAN wants to change the UL QoS flow to DRB mapping, the RAN has two choices:

1.
explicitly configure the UE, through RRC signalling, to map QoS Flow A to a different DRB (e.g. DRB 1 or DRB 3), or
2.
Configure the UE, to enable Reflective mapping for QoS Flow A.

In option 1, all of the subsequent UL PDUs mapped to QoS Flow A will use the most-recently designated DRB (e.g. DRB 1 or DRB 3).

In option 2, UE continues to use the current DRB mapping for QoS Flow A (i.e. continues to use DRB 2) unless and until a DL PDU is received that is marked with QoS Flow A in DRB1. At that point, the UE can update its QoS flow to DRB mapping to reflect the DRB used for the DL PDU (e.g. DRB 1 in Figure 2).

Proposal 2
The Reflective mapping can update the current QoS flow to DRB mapping in UE if the Reflective mapping is enabled for the QoS flow.
As the descriptions in scenario1 and scenario2, the UE will receive two different QoS flow to DRB mapping configurations in different ways only when RAN wants to update the QoS flow to DRB mapping applied in UE. So the UE should apply the latest received one and RAN can set an appropriate transmitting interrupt of the two configurations to avoid UE receiving these two configurations simultaneously.
Proposal 3                 UE shall apply the latest received one of RRC configured mapping and Reflective mapping.
3 Conclusion
Based on the discussions in this paper, we propose the following:

1Observation 
The DRB used for Reflective mapping must be a bidirectional DRB that offers the same or similar packet forwarding treatment in both DL and UL.
Observation 2            The SDAP entity in UE is responsible for deriving the reflective mapping relationship.
Observation 3          The Reflective QoS in NAS and Reflective Mapping in AS should be separate.

Proposal 1
RAN determines whether the Reflective mapping can be applied to a particular QoS flow or not.

Proposal 2
The Reflective mapping can update the current QoS flow to DRB mapping in UE if the Reflective mapping is enabled for the QoS flow.

Proposal 3                UE shall apply the latest received one of RRC configured mapping and Reflective mapping.
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