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1 Introduction
In the past few meetings RAN2 has made good progress on the topic of reflective QoS. In RAN2#76, the following agreements were reached. 

In DL we have a 2-step mapping of IP flows, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping (confirmation of SA2 agreement status).
In UL we have a 2-step mapping of IP flows, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping.
DL packets over Uu are marked in band with QOS-flow-id for the purposes of reflective QoS 
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 4 and 5 whether it can be semi-statically configured to not include the QOS flow ID in some cases.
FFS for bullets 4 and 5 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. 
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.
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.
FFS whether the QoS field is added by the PDCP or a new protocol layer above PDCP.

While some of the FFS issues are expected to be dealt with during the WI phase, a few remaining issues related to reflective QoS, listed below, can be addressed during the SI.

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

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


In this contribution, we provide some opinions on the above FFS topics.
2 Discussion
[bookmark: _Toc460841964]2.1	QoS flow identity placement
There appear to be two possible options for how the QoS flow ID concept can be implemented in the NR UP stack.

Option 1: The QoS flow ID is added by a separate layer that resides above the PDCP layer.

Option 2: The QoS flow ID is added as an additional header field in the PDCP layer.

In the sequel, we discuss the pros and cons of both approaches.
Using a new layer for adding the QoS flow ID tag (Option 1) provides the following benefits.

New functionality: The QoS flow ID tagging involves new functionality (e.g., monitoring the QoS flow ID in downlink packets to appropriately tag uplink packets) which is not part of the PDCP layer. 

Per UE vs per DRB: It can be argued that mapping QoS flows to DRBs is a function that needs to be done for all packets, and should be a done by an entity which is per UE rather than per DRB. Since PDCP layer (assuming LTE baseline) is per DRB, it seems that a separate layer is justified.

Future proof-ness: At this time the QoS flow ID is only used to provide reflective QoS functionality. However, the field may also be used for other purposes (e.g., sub-DRB QoS differentiation) that are not completely clear at this time. A separate layer will provide a clean interface so that these future improvements, if any, do not impact the NR PDCP layer.


On the other hand, enhancing the PDCP layer (Option 2) has the following advantages.

Less architectural impact: Adding a new field to the header of an existing layer will allow NR to retain the three layer UP architecture of LTE and have less specification impact.

ROHC operation: No impact on ROHC is foreseen with this approach. With Option 1, ROHC needs to be modified to deal with the “tagged” IP packets rather than IP packets directly as done today.

Pre-deciphering optimization: Since the PDCP header is not encrypted, the receiver is aware of the QoS flow ID before performing decryption, which may potentially be useful for some processing optimization.

Finally, from the UE point of view, there does not seem to be much difference in implementation complexity between options 1 and 2.

We would like RAN2 to consider the above discussion in deciding between Option 1 and Option 2.

Proposal 1: RAN2 is requested to consider the pros and cons discussed in this document to decide whether to add a new layer to add the QoS flow ID, or enhance the PDCP layer.

2.2	Precedence between RRC configured mapping and reflective QoS
RAN2 has agreed two mechanisms to map QoS flows to DRBs as follows.
1. RRC configured mapping: gNB explicitly assigns QoS flows to particular DRB(s) by RRC signalling.
2. Reflective QoS: gNB implicitly assigns QoS flows to particular DRB(s) by tagging downlink packets by QoS flow ID.

We observe that with either of the options above, ultimately it is the gNB that decides which QoS flows get mapped to which DRBs.  
Observation 1: The gNB can easily ensure that there is no conflict between RRC configured mapping and reflective QoS.
The question of deciding precedence between RRC configured mapping and reflective QoS only arises if for some reason, the gNB assigns a particular QoS flow to a particular DRB, and then tags some other DRB with the same QoS flow identity. Based on observation 1, it appears that a reasonable gNB implementation will, in fact, not allow such a situation to arise. Accordingly we propose that RAN2 need not consider this issue any further.
Proposal 2: The issue of precedence between RRC configured mapping and reflective QoS can be adequately dealt with by gNB implementation, and does not require any specification.
3 Conclusions
In this contribution, we discussed some remaining issues with reflective QoS. Our observations and proposals are summarized below.
Proposal 1: RAN2 is requested to consider the pros and cons discussed in this document to decide whether to add a new layer to add the QoS flow ID, or enhance the PDCP layer.

Observation 1: The gNB can easily ensure that there is no conflict between RRC configured mapping and reflective QoS.
Proposal 2: The issue of precedence between RRC configured mapping and reflective QoS can be adequately dealt with by gNB implementation, and does not require any specification. 



