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1
Introduction
Further agreements on QoS have been achieved at RAN2#96 [1]:

Traffic from different PDU sessions are mapped to different DRBs
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 inband with QOS-flow-id for the purposes of reflective QoS
UL packets over Uu are marked inband with QOS-flow-id for the purposes of marking forwarded packets to the CN.
Based on the agreements above, a two-step mapping (NAS mapping + AS mapping) will be used to map IP flows to DRBs. And QoS-flow-id will be embedded in AS packets either for the purpose of reflective QoS in the DL packets or for the purpose of marking forwarded packets to the CN in the UL packets. To perform these operations, a new protocol layer is introduced in this contribution.

2
Discussion
At RAN2#94, the DRB concept was agreed to be kept to serve a set of packets requiring the same packet forwarding treatment. Although the NR UP protocol is under discussion with no final decision, the PDCP/RLC/MAC layer will be kept in use quite similar as in LTE. As we know, in LTE, each DRB is associated with one PDCP entity, one RLC entity and one logical channel, which means that both PDCP and RLC are DRB specific protocol layer but not a common layer for all DRBs. AS mapping agreed at RAN2#96 is to perform QoS flow->DRB mapping, including distributing the packets from NG3 interface (DL)/NAS layer (UL) to DRBs or to aggregate the packets from DRBs to NG3 interface (UL)/ NAS layer (DL), which is a common function for all DRBs. From this point of view, it’s better to introduce a new protocol lay to accommodate the new introduced AS mapping function instead of embedding it in the DRB specific layers e.g. PDCP. With this new protocol layer introduced, any new function introduced for the new QoS framework, e.g. the inband QoS-flow-id marking agreed at RAN2#96, whether UE maps the QoS flow to the correct DRB verification etc. can be performed without updating the DRB specific layers (PDCP,RLC) from time to time.
Another argument worth to be considered is that evolved eLTE should support the new QoS framework for its ability to connect to the NextGen Core. The introduction of a new protocol layer to accommodate functions introduced for the new QoS framework needs no changes to the existing UP protocol layers (e.g. PDCP), which is definitely benefit for evolved eLTE to accommodate both legacy UEs and Next generation UEs. In other words, the introduction of a new protocol layer to accommodate functions introduced for the new QoS framework can make eLTE connect to EPC and NextGen Core individually without mutual impacts, which is illustrated in Fig.1 
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Fig.1 eLTE connecting to EPC and NextGen Core without mutual impacts

Based on the analysis above, a new AS protocol layer, e.g. Packet Data Association Protocol (PDAP) above PDCP is introduced to accommodate all the new functions introduced in AS for the new QoS framework, which is illustrated in Fig.2. And with the agreement from RAN2#96, traffic from different PDU sessions are mapped to different DRBs, it is intuitive that independent PDAPs should be introduced for individual PDU sessions. In addition, for evolved eLTE, the PDAP needs to be configured and activated only if connecting to the NG Core.
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Fig.2 A new AS protocol layer PDAP 
With all the analysis above, we have the following proposals:

Proposal 1: The PDCP/RLC in NR should be kept as DRB specific as in LTE today.
Proposal 2: A new AS protocol layer (e.g. PDAP) above PDCP should be introduced in NR to accommodate all the functions introduced in AS for the new QoS framework, including:

· QOS flow->DRB mapping; 
· QoS-flow-id marking in DL packets for the purpose of reflective QoS;
· QoS-flow-id marking in UL pakcets;.
· Uplink QOS flow->DRB mapping verification;
Proposal 3: Independent PDAP protocol layer should be configured for each individual PDU session.
Proposal 4: The PDAP protocol layer needs to be configured only if accessing to the NG Core.
4
Conclusion
In this contribution, the necessary to introduce a new AS protocol layer for the new QoS framework is discussed with the following proposal:
Proposal 1: The PDCP/RLC in NR should be kept as DRB specific as in LTE today.

Proposal 2: A new AS protocol layer (e.g. PDAP) above PDCP should be introduced in NR to accommodate all the functions introduced in AS for the new QoS framework, including:

· QOS flow->DRB mapping; 

· QoS-flow-id marking in DL packets for the purpose of reflective QoS;

· QoS-flow-id marking in UL pakcets;.

· Uplink QOS flow->DRB mapping verification;

Proposal 3: Independent PDAP protocol layer should be configured for each individual PDU session.
Proposal 4: The PDAP protocol layer needs to be configured only if accessing to the NG Core.
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