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1 Introduction

In RAN2#96, the following agreements were made related to the support of reflective QoS:
-
a) DL packets over Uu are marked in band with QOS-flow-id for the purposes of reflective QoS.
-
b) UL packets over Uu are marked in band with QOS-flow-id for the purposes of marking forwarded packets to the CN.
-
FFS for bullets a) and b) whether it can be semi-statically configured to not include the QOS flow ID in some cases.

-
FFS for bullets a) and b) whether it might be possible to use a shorter id over the radio compared to that received from the CN. This is a stage 3 issue.

-
FFS whether the QoS field is added by PDCP or a new protocol layer above PDCP.

-
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.
-
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.
Based on the above, the UE must continuously monitors all QoS flow ID in DL packets. This incurs high processing overhead at the UE as the UE needs to verify the flow ID and examines the mapping rule for all packets. 
In this contribution, we further consider the processing overhead and benefits of reflective QoS and ask RAN2 to reconsider the value of supporting such requirements.
2 Discussion

Reflective QoS was a mechanism originally designed to support QoS in 3GPP system-fixed broadband access network interworking, i.e. for non-3GPP access [1][2]. The motivation of reflective QoS design is that RRC signaling does not exist over non-3GPP access. As there is no bearer management signaling in non-3GPP access, UL QoS is achieved by reflecting DL QoS. Reflective QoS is not as flexible and does not provide equivalent QoS handling as 3GPP access in this case.
Observation 1: Reflective QoS was originally designed to support QoS for non-3GPP access where no bearer management signaling is available. Reflective QoS is less flexible and does not provide equivalent QoS handling as RRC signaling-based solution.
While it may be beneficial to support reflective QoS for the same purpose, e.g. over non-3GPP access, NR RAN can support not only the same level of QoS management, but also finer control of QoS (e.g. asymmetric DL and UL QoS), by RRC signaling alone. 
Observation 2: 3GPP access can support both the same and finer control of QoS management without reflective QoS.

Comparing to reflective QoS, the simplest way to support the same level of QoS management for the UL by RRC signaling is: for the gNB to configure the same QoS flow-DRB binding for UL instead of relying on the implicit detection of the reflective QoS by the UE. The only potential benefit of introducing reflective QoS is the potential reduction of explicit signaling for QoS flow management. However, the signaling overhead of such RRC configuration is relatively small as a set of flows can be added or removed in one RRC message, as suggested in our companion contribution [3], and the signaling for explicit QoS flow management has already been reduced by design due to the introduction of pre-authorized QoS rules. 

Observation 3: The signaling overhead of QoS configuration in RAN is small compared to the UE processing overhead of checking every single DL packet for flow labels to determine whether a new flow exists.

In contrast, the processing overhead for examining every packet can be significant, as NR is expecting high volume of data. Assuming a 20Gbps data rate and 1500 bytes IP packets, NR must process more than 1 million packets in 1 second. UE must constantly monitoring all packets in order to support reflective QoS without RRC configurations (it is necessary to examine flow identifiers (QoS-flow-id) in the user plane packet over the air). Semi-statically configured flow identifier is unlikely to reduce processing overhead as the monitoring at UE side is still necessary therefore increasing the complexity and cost of UE implementation. Moreover, if reflective QoS is not supported, there seems no need to include flow identifier in DL packet and hence it is possible to reduce communication overhead for DL.
Observation 4: It is required to monitor flow identifier (QoS-flow-id) in each packet to support reflective QoS in RAN, resulting in high processing overhead and also additional DL communication overhead.

In addition, as required by TR 23.799, 

· “1d. Per packet NG3 indication can be used for Reflective QoS activation”

The derived QoS rules from the DL packet may be overridden by any following DL packet, e.g. when another DL packet carries an indication to activate/deactivate reflective QoS. This requirement of reflective QoS further extends the processing overhead in RAN to also non-reflective QoS flow, as the RAN should monitor all packets currently are not using reflective QoS. 

Observation 5: Per-packet processing overhead is required at RAN nodes and UE for all packets as the QoS rules can be overwritten by any packet in a flow by reflective QoS.
Based on above, we respectively ask RAN2 to reconsider the reflective QoS support in NR. 
Proposal 1: NR does not support reflective QoS due to the additional UE and OTA overhead incurred compared to the relative benefits and simplicity of an RRC message exchange.

Proposal 2: RAN2 sends an LS to SA2 indicating that reflective QoS is not supported over NR due to the lack of performance benefits and the incurred complexity and overhead.
3 Summary
Observation 1: Reflective QoS was originally designed to support QoS for non-3GPP access where no bearer management signaling is available. Reflective QoS is less flexible and does not provide equivalent QoS handling as RRC signaling-based solution.

Observation 2: 3GPP access can support both the same and finer control of QoS management without reflective QoS.

Observation 3: The signaling overhead of QoS configuration in RAN is small compared to the UE processing overhead of checking every single DL packet for flow labels to determine whether a new flow exists.

Observation 4: It is required to monitor flow identifier (QoS-flow-id) in each packet to support reflective QoS in RAN, resulting in high processing overhead and also additional DL communication overhead.

Observation 5: Per-packet processing overhead is required at RAN nodes and UE for both reflective and non-reflective QoS flows as the QoS rules can be overwritten by any packet in a flow.

Proposal 1: NR does not support reflective QoS due to the additional UE and OTA overhead incurred compared to the relative benefits and simplicity of an RRC message exchange.

Proposal 2: RAN2 sends an LS to SA2 indicating that reflective QoS is not supported over NR due to the lack of performance benefits and the incurred complexity and overhead.
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