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1 Introduction

During RAN2#95bis, RAN2 made further progress w.r.t. understanding the NR QOS model as developed by SA2 and the impacts to AS. Amongst others, following 2 FFS’s were identified:
FFS 1: Whether traffic from different PDU sessions can be mapped to one DRB or not.
FFS 2: Whether there is a single level of mapping from UL TFT (5 tuple) to DRB, or whether there is a 2 level mapping from UL TFT to QoS flow and then from QoS flow to DRB.


In this contribution we try to progress these two FFS’s and build an overall NR RAN QOS model for both Downlink and Uplink.
2 Multiple PDU sessions mapped to one DRB ?
The first listed FFS questions whether QOS flows from multiple PDU sessions can be multiplexed to one DRB. We expect that GW handling in NR will become more and more flexible. I.e. the UE may be involved in parallel with more GW’s than currently is the case in LTE. Different GW’s may be used for handling different traffic within one slice as well as handling traffic from different slices. 
Example 1: 
eMBB web browsing traffic handled by a local GW with lower security requirements and more frequent IP address discontinuity. eMBB communication traffic (voice/video) handled by a GW further inside the operator network with stronger security requirements. 

Example 2: 
eMBB traffic handled by one GW. URLLC traffic handled by another GW.

In order to support an increased number of parallel GW’s without increasing UE complexity w.r.t. #DRB’s, it seems good practice to allow QOS flows from different PDU sessions with a similar QOS requirement to be multiplexed on the same DRB.
Proposal 1:
Traffic from different PDU sessions can be multiplexed on the same DRB. Mapping configuration is up to the RAN.
3 DL QOS flow model

RAN2 has already confirmed that multiple QOS flows can be multiplexed to the same DRB. The resulting DL QOS model as we see it is reflected in figure 1:
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Figure 1: DL QOS model
As can be seen in figure 1, it is proposed that every DL packet is marked with a PDU session id and QOS-flow-Id. We think this is required for the following reason:
1) In [1], SA2 agreed on the following requirement: 

10.2.3. Conversely, when passing a DL packet from AS to the proper upper layer instance in the UE, it is the AS’s responsibility to select the proper upper layer instance corresponding to the PDU Session. The AS also indicates the NAS-level QoS profile (via the corresponding QoS marking) to the upper layer instance.

The marking allows the UE to implement reflective QOS: i.e. when receiving a DL packet marked with (PDU session P, QOS-flow-id Q, IPSrcAddr A, IPSrcPrt X, IPDstAddr B, IPDstPrt Y) on DRB K, the UE will: 

· add (IPSrcAddr B, IPSrcPrt Y, IPDstAddr A, IPDstPrt X) to the UL TFT for the concerning UL QOS flow Q for the concerning PDU session P (NAS level mapping)

· add the mapping of UL QOS flow Q to DRB K (AS level mapping) 

Having clear PDU session/QOS flow id marking in every DL packet will enable the UE AS to provide this information to the UE NAS in a simple way e.g. without having to use some form of UL TFT.
Proposal 2:
In DL we have a 2-step mapping of IP flows to DRBs, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping (confirmation of SA2 agreement status).

Proposal 3:
DL packets over Uu may be tagged with PDU-session-id and QOS-flow-id. 
4 UL QOS flow model

During RAN2#95bis, as expressed in the listed open issues in section 1, there was a difference of opinion on how the UL QOS model would look. More specifically, two different options seemed assumed by different companies. Let us call these options “UL mapping 1” and “UL mapping 2” as reflected in figure 2.
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Figure 2: Two different mapping options for UL QOS
In “UL mapping 1”, similarly to the DL mapping described in section 3, there is a 2 step mapping. I.e. first IP flows are mapped to QOS flows, and subsequently QOS flows are mapped to DRB’s. We assume that in this model, NAS signalling configures the IPflow->QOSflow mapping, and AS is responsible for configuring the QOSflow->DRB mapping. In “UL mapping 2”, these two steps are merged into one step i.e. the UE is directly mapping IP flows to DRB’s.

Looking at both options, we prefer “UL Mapping 1” for the following reasons:

1) Consistency with DL mapping model

· Also in DL we have the 2-step model

2) Allows simple decoupling of AS and NAS responsibilities. 

· I.e. NAS responsible for IPflow->QOSflow mapping, and AS responsible for QOSflow->DRB mapping

3) Consistent with reflective QOS handling as described in section 3

· Reception of a DL packet results in updating of both UL mappings.

4) Enables independent updating of AS mapping

· At handover, a new eNB might want to use a different QOSflow->DRB mapping compared to the source eNB. In UL mapping model 2, it is a bit unclear how this mapping could be easily updated i.e. would have to work on IP flow level. Instead in UL mapping model 1, it would be possible to reconfigure the QOSflow->DRB mapping at AS level without touching the IPflow->QOSflow mapping 

For the above reasons we like to propose:

Proposal 4:
In UL we have a 2-step mapping of IP flows to DRBs, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping.

The resulting overall UL QOS model is shown in figure 3:
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Figure 3: UL QOS model

As can be seen in figure 3, it is proposed that every UL packet is marked with a PDU session id and QOS-flow-Id. We think this is required for the following reasons:

1) The marking allows the eNB to perform packet routing to the correct NG-U tunnel without any form of UL TFT
· Depending on PDU session id received from the UE
2) The marking allows the eNB to mark the packets over NG-U with the correct QOS-flow-id without any form of UL TFT
· Based on the QOS-flow-id received from the UE
Therefore we propose: 
Proposal 5:
UL packets over Uu may be tagged with PDU-session-id and QOS-flow-id. 

5 Conclusions
RAN2 is requested to discuss and if possible agree on the following proposals related to the NR QOS model:
Proposal 1:
Traffic from different PDU sessions can be multiplexed on the same DRB. Mapping configuration is up to the RAN.

Proposal 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).
Proposal 3:
DL packets over Uu may be tagged with PDU-session-id and QOS-flow-id. 

Proposal 4:
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.

Proposal 5:
UL packets over Uu may be tagged with PDU-session-id and QOS-flow-id. 
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