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1 Introduction
In RAN2 #96, the use of reflective DRB mapping was discussed. A UE could determine the QoS Flow ID 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 ID to DRB mapping versus the reflective DRB mapping. We will also clarify the distinction between NAS-defined reflective QoS, as defined by SA2, and AS-defined reflective DRB mapping, as described by RAN2.
2 Discussion
In RAN2#96, the following QoS framework was agreed [1]:
1.
For reflective QoS, the UE determines QoS Flow ID to DRB mapping in the uplink based on the downlink packets received within a DRB and applies those filters for mapping uplink Flows to DRBs.

2.
The UE "continuously" monitors the QoS Flow ID in downlink PDCP packets and updates the reflective QoS Flow ID to DRB mapping in the uplink accordingly.

3.
RRC can configure an uplink mapping.
FFS The precedence of the RRC configured mapping and reflective QoS (e.g. can reflective QoS update an RRC configured mapping)

Working assumption:


If an incoming UL packet does not match a QoS Flow ID to DRB mapping (neither a configured nor a determined via reflective QoS), the UE shall map that packet to the default DRB of the PDU session.

In [2], similar text is also proposed for inclusion in TR 38.804 [3].

2.1 Reflective QoS versus Reflective DRB Mapping
In SA2, the term "reflective QoS" is used to refer to a NAS procedure that affects the mapping of an IP flow (using an IP filter) onto a QoS Flow ID. Within RAN2, this is the first step of a 2-step mapping of IP flows in which NAS is responsible for defining the IP flow to QoS flow mapping. In the second step, AS is responsible for defining the QoS flow to DRB mapping.

To avoid confusion with SA2 terminology, we suggest that the term "reflective DRB mapping" be used to refer to the AS procedure in the second step of the 2-step procedure that affects the mapping of a QoS Flow ID onto a DRB. The use of this terminology is reflected in the suggested modifications to the RAN2 QoS framework text shown below:
1.
For reflective DRB mapping, the UE determines QoS Flow ID to DRB mapping in the uplink based on the downlink packets received within a DRB and applies those filters for mapping uplink QoS Flows to DRBs.

2.
The UE "continuously" monitors the QoS Flow ID in downlink PDCP packets and updates the reflective QoS Flow ID to DRB mapping in the uplink accordingly.

3.
RRC can configure an uplink mapping.

FFS The precedence of the RRC configured mapping and reflective DRB mapping (e.g. can reflective DRB mapping update an RRC configured mapping)

Working assumption:


If an incoming UL packet does not match a QoS Flow ID to DRB mapping (neither a configured nor a determined via reflective DRB mapping), the UE shall map that packet to the default DRB of the PDU session.

Proposal 1
Use the term "reflective DRB mapping" to refer to the AS procedure for mapping QoS flows to DRBs and use the SA2 term "reflective QoS" to refer to the NAS procedure for mapping IP flows to QoS flows.

2.2 Reflective DRB Mapping
In RAN2#96, a reflective DRB mapping mechanism was introduced for UL QoS flows. 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. Therefore, RRC signalling can be reduced by the reflective DRB mapping mechanism.
Observation 1
The DRB used for DRB mapping must be a bidirectional DRB that offers the same or similar packet forwarding treatment in both DL and UL.

Since it is a working assumption that the UE shall map a PDU to the default DRB of the PDU session if an incoming UL PDU does not match an existing QoS Flow ID to DRB mapping, the RAN may wish to control whether or not the reflective DRB mapping procedure can be applied to a particular QoS flow.
Proposal 2
RAN should be able to indicate, through RRC signaling, whether or not reflective DRB mapping can be applied to a particular QoS flow.
Two scenarios for combining use of reflective DRB mapping and RRC-configured DRB mapping are described below.
2.2.1 Scenario 1: Reflective DRB mapping determined prior to RRC configured mapping
Initially, RAN configures a UE to use reflective DRB mapping for a particular QoS flow and, based on received DL PDUs, the UE creates an UL QoS Flow ID to DRB mapping. In Figure 1, DRB 1 is selected for UL QoS Flow ID A based on the receipt of a DL PDU on DRB 1 that was also marked with QoS Flow ID A.
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Figure 1: Reflective DRB mapping determined prior to RRC configured mapping

If RAN wants to change the UL QoS flow to DRB mapping, the 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 ID A should be mapped to DRB 2. The UE applies this new mapping for all subsequent UL PDUs.
2.2.2 Scenario 2: RRC configured mapping prior to Reflective DRB mapping
In this scenario, shown in Figure 2, the RAN initially mapped the UL QoS Flow ID A to DRB2 through RRC signalling and disabled reflective DRB mapping for this QoS flow. The RAN subsequently transmits a DL PDU marked with QoS Flow ID A on DRB 1, but this mapping is ignored by the UE because reflective DRB mapping for this QoS flow is disabled. The UE continues to use the RRC-configured mapping of QoS Flow ID A to DRB 2 for all subsequent UL PDUs mapped to QoS Flow ID A.
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Figure 2: RRC configured mapping prior to Reflective DRB 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 ID A to a different DRB (e.g. DRB 1 or DRB 3), or
2.
configure the UE, through RRC signalling, to enable reflective DRB mapping for QoS Flow ID A.

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

Proposal 3
An RRC-configured explicit mapping of QoS flow to DRB always takes precedence over a reflective DRB mapping.

In option 2, there are two possibilities:
2a.
the UE continues to use the current DRB mapping for QoS Flow ID A (i.e. continues to use DRB 2) unless and until a DL PDU is received that is marked with QoS Flow ID A. 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).

2b.
the UE immediately deletes the current DRB mapping for QoS Flow ID A when it receives the RRC reconfiguration message. If an UL PDU marked with QoS Flow ID A is received from NAS prior to the receipt of a DL PDU marked with QoS Flow ID A, then the UE will map that PDU to the default DRB of the PDU session, according to the current RAN2 working assumption. The UE will only update its QoS flow to DRB mapping for QoS Flow ID A if and when it receives a DL PDU marked with QoS Flow ID A.
Proposal 4
When reflective DRB mapping is enabled for a QoS flow, the UE shall delete any current DRB mapping for the QoS flow.

3 Conclusion
Based on the discussions in this paper, we propose the following:

Proposal 1
Use the term "reflective DRB mapping" to refer to the AS procedure for mapping QoS flows to DRBs and use the SA2 term "reflective QoS" to refer to the NAS procedure for mapping IP flows to QoS flows.
Proposal 2
RAN should be able to indicate, through RRC signaling, whether or not reflective DRB mapping can be applied to a particular QoS flow.
Proposal 3
An RRC-configured explicit mapping of QoS flow to DRB always takes precedence over a reflective DRB mapping.
Proposal 4
When reflective DRB mapping is enabled for a QoS flow, the UE shall delete any current DRB mapping for the QoS flow.
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