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1 Introduction

 RAN2 discussed QoS and Packets marking over Uu and made the following agreements [1][2]:
1. NAS level packet filters in the UE and in the NextGen Core associate UL and DL packets with QoS Flows
2. AS-level mapping in the UE and in the RAN associate UL and DL QoS Flows with Data Radio Bearers (DRB).
3. In the downlink, the RAN maps QoS Flows to DRBs based on NG3 marking (QoS Flow ID) and the associated QoS profiles for the purpose of reflective QoS marking
4. In the uplink, the UE marks uplink packets over Uu with the QoS flow ID for the purposes of marking forwarded packets to the CN
5. 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. RAN2 still yet to conclude on the following open issues:

· Explicit Configuration: besides the reflective mapping, the RAN may configure by RRC an uplink “QoS Flow to DRB mapping”.
The following open issues are yet to be concluded on by RAN2:

1. Whether it can be semi-statically configured to not include the QOS flow ID into packets over Uu in some cases

2. The precedence of the RRC configured mapping and reflective QoS (e.g. can reflective QoS update an RRC configured mapping)
In this contribution we discuss these open issues.
2 Discussion
For the purpose of reflective QoS marking, packet marking over Uu may be performed in downlink (by the RAN) and in uplink by the UE. 

The existing LTE design provides limited support for UL service differentiation. The QoS requirements and service differentiation mappings to UL grants is not deterministic. The highest QoS requirements are forced on all multiplexed services. This leads to a sub-optimal use of radio resources. 3GPP adopted this non deterministic service based grant design taking into account complexity vs. performance trade-off. A key 5G design objective is forward compatibility and forwarding looking design.  Having that in mind, the reflective QoS provides the flexibility to the radio access network to dynamically adjust the level of quality of service i.e. the packet forwarding treatment afforded to a packet at any given point in time, as long as the contractual QoS of the SLA is fulfilled, thereby increasing the system overall efficiency in terms of radio resource usage.  However, the use of Uu packet marking comes of the cost of the packet marking overhead over the air interface.
The decision to use packet marking is a trade-off between the performance of the system in terms of the gain from mapping each packet to the DRB that provides exactly or nearly-exactly the required QoS versus the performance of the system from mapping packets to semi-statically configured DRBs where highest QoS requirements are forced on all packets mapped to the said DRBs.
Observation 1: The decision to use packet marking is a trade-off between the performance of the system in terms of the gain from mapping each packet to the DRB that provides exactly or nearly-exactly the required QoS versus the performance of the system from mapping packets to semi-statically configured DRB where highest QoS requirements are forced on all packets mapped to the said DRBs.
Considering the above, the RAN operator should have the flexibility to decide between the use of reflective QoS and the semi-statically configured QoS flow to DRB mapping. This is consistent with RAN2 agreement that in the uplink, the RAN may also configure the UE with QoS flow to DRB mapping using RRC signalling. Furthermore, assuming no reflective QoS is used, there is no need to perform downlink packet marking on the Uu interface.
Observation 2: There is no need for Uu packet marking if reflective QoS is not configured.
In consideration of the discussion above, it is proposed that, the RAN may configure by RRC the UE not to mark uplink packets over Uu with the QoS flow ID.
Proposal 1: The RAN may configure the UE by RRC, not to mark uplink packets over Uu with the QoS flow ID.
Another open issue is regarding the precedence of the RRC configured mapping and reflective QoS for e.g. can reflective QoS update an RRC configured mapping. 
Our view is that it should be possible to have a mapping of QoS flow to DRB for e.g. using RRC signalling and then dynamically decide whether for each Uu packet, to use the configured mapping by RRC or a different mapping decided on the fly based on for e.g. the network load conditions including the radio conditions. For e.g. on uplink the RAN may semi-statically configure the UE with QoS flow mapping to DRB. In such case, there is not necessarily a need for reflective QoS and therefore no need to mark Uu Packets (downlink and uplink) with QoS flow ID. However, upon good network load conditions, the RAN may decide to temporarily upgrade user experience and map packets to a DRB with higher/better QoS profile than the required QoS. In such instances, the reflective QoS when applied should take precedence over the RRC configured mapping of QoS Flow ID to DRB.
Proposal 2: Reflective QoS takes precedence over RRC configured mapping of QoS flow to DRB.
It is also our view that when the RAN stops using reflective QoS, the existing RRC configuration of QoS flow to DRB mapping is used, in other words, RRC Configuration for the mapping of QoS flow to DRB is not updated by the reflective QoS

Proposal 3: RRC Configuration for the mapping of QoS flow to DRB is not updated by Reflective QoS.
3 Conclusion

In this contribution, we discuss the remaining issues of Uu packet marking and make the following observations and proposals:
Observation 1: The decision to use packet marking is a trade-off between the performance of the system in terms of the gain from mapping each packet to the DRB that provides exactly or nearly-exactly the required QoS versus the performance of the system from mapping packets to semi-statically configured DRB where highest QoS requirements are forced on all packets mapped to the said DRBs.
Observation 2: There is no need for Uu packet marking if reflective QoS is not configured.
Proposal 1: The RAN may configure the UE by RRC, not to mark uplink packets over Uu with the QoS flow ID.
Proposal 2: Reflective QoS takes precedence over RRC configured mapping of QoS flow to DRB.
Proposal 3: RRC Configuration for the mapping of QoS flow to DRB is not updated by Reflective QoS.
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