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Introduction

In last RAN2#96 meeting, the following FFS was captured:
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. 
FFS whether the QoS field is added by PDCP or a new protocol layer above PDCP.

This document discusses these open issues and makes proposals.
Discussion
RAN2 agreed the following in RAN2#96:
1:	Traffic from different PDU sessions are mapped to different DRBs
2:	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).
3:	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.
4	DL packets over Uu are marked in band with QOS-flow-id for the purposes of reflective QoS 
5	UL packets over Uu are marked in band with QOS-flow-id for the purposes of marking forwarded packets to the CN.

The above decisions of having 2 step mapping of IP flows to Qos Flow and DRBs and the QoS flow id is captured in the figure below.


Figure 1: 2 step mapping to QoS and DRBs showing the NAS AS split

As captured above, RAN2 decided to carry information regarding QoS flow id inband over the user plane.  It was left FFS whether it is in  PDCP or a separate layer.  It is also FFS whether it can be semi-statically configured to not include the QOS flow ID in some cases and whether full flow id or mapped shorter field is sent inband in the user plane.
Semi static configuration of flow id

RAN2 agreed previously that the PDCP in NR and PDCP in LTE will always be the NR PDCP and LTE PDCP respectively, irrespective of whether it is connected to EPC or NG Core.  This is captured in the figures below from TR:


		
Figure 2: NR and LTE PDCP used with ECP and NG Core

  



   When connected to the EPC, the PDCP does not need to carry any QoS flow id.  Similarly, the PDCP in LTE will also need to carry the QoS marking when eNB is connected to NG Core.  There are also expected to be bearers (e.g., GBR) that do not need QoS marking since it is carried as part of the bearer setup signalling.  It is thus necessary to be able not use these fields for certain cases.  
Proposal #1: It should be possible to semi-statically configure (using RRC) to not use the QOS flow ID in some scenarios 
The remaining open issue is on how the QoS flow id is carried considering also that it is not to be used in certain scenarios.  There are several options:
1) A field in PDCP header that can be configured to be present or not present' 
2) A field in PDCP header that is always present and set to a known value when it is not used
3) An additional protocol layer above PDCP that can be configured per DRB
Option 1 results in a variable PDCP header structure with different fields present in different cases.  
Option 2 provides a fixed PDCP header but introduces unnecessary overhead even for potentially overhead sensitive GBR bearers
Further options 1 and 2 will result in update of LTE PDCP protocols (as per figure 2 above).  Option 3 provides a clean PDCP layer that is fixed and doesn’t require updating of LTE PDCP.  It is easy to configure the presence of the fields in the header.  Further, the use of a IP flow aware separate layer provides flexibility for the future without complicating PDCP.  
On the other hand, use of a separate layer above PDCP does not strictly adhere to the protocol layering as PDCP does header compression of the IP payload within the PDU of this new additional layer.       
Considering the discussion above, while there isn’t a big difference between the solutions, we have slight preference for a separate protocol layer.
Proposal #2: It is proposed to introduce an additional layer above PDCP, with a protocol header carrying the QoS flow ID marking
Proposal #3: The protocol header can be configured to be turned off:
· based on CN the UE is connected to (whether it is EPC or NG Core).
· per DRB based on the type of traffic carried (e.g., GBR).
Other cases can be discussed in WI phase. 
Summary and proposals
The document discussed the QoS flow ID marking to be carried over the radio.  The following proposals are made:
Proposal #1: It should be possible to semi-statically configure (using RRC) to not use the QOS flow ID in some scenarios 
Proposal #2: It is proposed to introduce an additional layer above PDCP, with a protocol header carrying the QoS flow ID marking
Proposal #3: The protocol header can be configured to be turned off:
· based on CN the UE is connected to (whether it is EPC or NG Core).
· per DRB based on the type of traffic carried (e.g., GBR).
Other cases can be discussed in WI phase.  
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