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1 Introduction

During RAN2#96, RAN2 discussed about a number of aspects related to reflective QOS (RQ) and came to the following agreements:
Agreements

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 this contribution we express our concerns regarding a potential UE requirement to monitor continuously DL packets for the purpose of the reflective QoS, and propose a way to alleviate UE processing burden.
2 Reducing UE Reflective QOS processing load
Looking at reflective QoS processing as a whole, we assume it is clear that the UE is expected to take the following two independent actions when receiving a DL packet subject to the reflective QoS 
:
· Action 1 (AS):


· For the received QOS flow id, update/add the QOSflow->DRB mapping to the DRB on which the DL packet was received.
· Action 2 (NAS):


· For the received IP flow, update/add the IPflow->QOSflow mapping to the QOS flow id with which the DL packet was received (potentially removing the IP flow from one UL TFT, adding the IP flow to another UL TFT).


If every DL packet has to be considered for reflective QOS processing, this would mean that for every received DL packet the UE would have to perform multiple look-ups and potential make updates to table entries. Considering that NR is intended to support DL data rates of up to 20Gbps, which would imply arrival of up to 1.6 million IP packets per second (assuming 1500B packets). It should be clear that performing these actions for every received DL packet will bring a considerable processing burden to the UE.
Performing these actions for every DL packet can also be considered unnecessary. Switching the mapping for an IP flow should only happen when there is a change in QOS demand which seems in general quite unlikely for an existing IP/QOS flow. Furthermore, switching a QOS flow from one DRB to another DRB may cause out of sequence delivery if we assume there is no overall PDCP entity to ensure in sequence delivery. Therefore changing DRB for an IP flow or QOS flow should not be done too frequently.

A relatively simple solution to limit the UE processing burden for reflective QOS can be achieved by having an inband marking in the DL packet to indicate whether the UE should/should not process the packet for RQ. Only if the marking is present, the UE has to perform the actions described above.
The inclusion of the QOS flow id in DL packets is only required for RQ actions. I.e. if there is no RQ action for the UE to take on the DL packet, there is no reason to include the QOS flow id in the packet. Therefore it seems straightforward to use the inclusion of the QOS flow id as indicator that the packet is subject to RQ processing.
Proposal 1: 
Inclusion of the QOS flow id in DL packets over Uu is optional. 
Proposal 2:
Presence of the QOS flow id in DL packets indicates that the packet is subject to the reflective processing. 
Proposal 3:
Only when a DL packet includes the QOS flow id, the UE takes AS and NAS actions related to reflective QOS.
3 Conclusions
In this discussion paper we have expressed our further views on potential processing burden that a UE will experience if it is forced to monitor constantly all the DL packets for the purpose of updating its mapping tables. To alleviate this burden, we suggest adopting the following approach
Proposal 1: 
Inclusion of the QOS flow id in DL packets over Uu is optional. 
Proposal 2:
Presence of the QOS flow id in DL packets indicates that the packet is subject to the reflective processing. 
Proposal 3:
Only when a DL packet includes the QOS flow id, the UE takes AS and NAS actions related to reflective QOS.
� 	Note that since the actions are independent, it is not possible to map different IP flows of one QOS flow to different DRB’s.








