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1	Introduction
RAN2 #95bis left FFS the UL DRB mapping [1]:
“FFS 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.”
TR 23.799 [2] lists principles that the QoS solution of the NG architecture should support, such as:
· Solution for QoS framework should allow ease of reuse of Next Generation core for various access technologies (i.e. 3GPP access, non-3GPP access).
· Solution for QoS framework should allow independent evolution of core and access technologies (i.e. 3GPP access, non-3GPP access).
· Solution for QoS framework within NextGen core network is not access specific.
This contribution discusses properties of the two UL mapping options and how they fulfil the NG design principles.
2	Discussion
2.1	Two level mapping 
Figure 1 illustrates the two level UL DRB mapping. In the two level mapping the SDFs (Service Data Flows) are first mapped to the QoS flows and in the second phase QoS flows are mapped to the DRBs. It is proposed that mapping of the SDFs to the QoS flows bases on the “NAS” filters, which are either configured by the CN using NAS signalling or UE by itself by using reflective QoS. The mapping of QoS flows to the DRBs is based on the “AS filters”, which are configured either by the RAN or possible by the UE itself using reflective QoS. 
NOTE:	It’s not clear that if only NAS filters are configured by reflecting or both NAS and AS filters in the case of the reflective QoS. 
The QoS flow id –information need to be passed from the “NAS layer” to the radio stack possible using some UE internal framing so that radio stack is able to map UL packet to DRBs and insert the Flow Id into radio protocol header. It is assumed that the Flow ID is attached into encapsulation headers of user packets. 
[image: ] 
Figure 1. Two level UL mapping
The purpose of the flow marking in the UL direction is guiding RAN in transport QoS mapping for the RAN – Core transport leg so the QoS flow ID is delivered over the radio in the radio protocol header of the packet. For the sake of the reflective QoS, flow ids need to be transferred also in the DL direction on order UE to perform implicit UL NAS filter configuration from the DL packet. The end to end delivery of the flow id in both direction over the 5G system resembles the end to end EPS bearer model from the LTE necessitating flow management over the entire 5G system.  
System specific E2E QoS flows traversing through access- and core network violates afore mentioned [1] agreed design principles of the NG QoS system; such as easy reuse of the NG Core for the various access systems, independent evolution of NG core and access technologies and NG core is not access specific.  
The two level mapping makes the NG-RAN by design a pure L2 element, which keeps it simple but unfortunately makes SDF aware operations “natively” impossible restricting the flexibility in RAN  for example to perform DRB mapping.  
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Figure 2. End to end flow model with two level mapping. 
The UE, which is considered as an untrusted device, performs two QoS related actions: the flow id marking, which is utilized in the network internal interface that is not visible to the UE and the DRB mapping, which both need to be verified by the network for the case of fraud. The RAN being responsible for DRB mapping and management should perform DRB management and the CN being responsible for SDF filtering is natural place for flow marking verification.  
Due to fact that in the case of two level mapping two separate entities controls the UL mapping the CN and the RAN, create care need to be taken in keeping the NAS level filter management and the AS level QoS policy management need in sync in order to guarantee consistent overall QoS management.
2.2	One level mapping
Figure 2 illustrates a one level mapping scenario, in which SDF are directly mapped to the DRBs by the UL TFTs, so there is no need to “NAS layer” for performing packet marking prior the radio stack. UL flow filters are either signalled to UE with explicit AS level signalling or UE derives them by itself from the DL user packets by performing “reflective” filter configuration. 
If the QoS flows need to be constructed for the UL transport QoS mapping, the AN does it basing either on the flow descriptors (QoS flow filters) received from the CN or derivation by itself by “reflecting” DL QoS flow marking or performing flow detection by its own. Since the AN constructs UL QoS flows, the flow id delivery over the air interface is not needed. The AN being a trusted node, the flow marking need not necessarily to be verified by the CN, thus the QoS flows in the UL direction are actually used only locally by the AN for transport QoS mapping and local queuing towards the transport interface so the uplink flow ids may be omitted also in the RAN –Core interface.
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Figure 3. One level mapping.
Opposite to the e2e QoS flow model by the two level UL mapping the one level UL mapping generates a hop by hop QoS model where radio interface managed by the AS represents a one hop and transport interface managed by the CN represent another hop. The QoS over the radio interface is still controlled by the CN through QoS rules signalled from CN to RAN. 
The single level mapping -QoS model enables independent development of the access and core technologies as well as the CN to be access agnostic so it supports nicely design principles agreed for the NG system. The IP awareness of the AS provides also flexibility in QoS operations mapping if the simple QoS flow awareness is not seen sufficient. Due to fact that single level mapping does not preclude the SDF aware operations in AS it provides flexibility to the QoS enforcement for example in DRB mapping.
[image: ]
Figure 4. Hop by hop QoS model with one level mapping. 
Based on the flexibility the one level UL DRB mapping provides, the efficiency over the air interface and the alignment with the initial QoS principles we propose:
Proposal 1:	One level mapping is adopted for the NR i.e. SDFs are mapped directly to DRBs by using User PDU based filters. 
3	Conclusion
This contribution has compared the one and two level mappings for DRB in NR/NG. In order to reduce overhead as well as fulfil the NG architecture design requirements, the following proposal was made:
Proposal 1:	One level mapping is adopted for the NR i.e. SDFs are mapped directly to DRBs by using User PDU based filters. 
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