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1
Introduction

SA2 have interim agreement on U-plane marking for QoS is carried in encapsulation header on NG3. and RAN 2 agreed to use DRB defines the over-the-are packet treatment in RAN. In this discussion paper we present our further technical view on how radio bearer can co-exist with the per-flow QoS model being discussed both in SA2 and RAN2. 
2
QoS model
2.1
General considerations
It is worth noting an ongoing SA2 discussion that tackles new QoS framework for NR and that aims at better handling of different flows with the same requirements. SA2 has been considering a model in which the core network can detect and classify packets with the same requirements belonging to different "flows". The overall model is however not finalized as there have been several solutions from different proponents.
Assuming that "per flow" QoS model is adopted to NR, it is worth looking into potential options on how the flow based approach can be implemented on the RAN side. For the sake of clarity, potential options sharing common principles are grouped into several "families". Referring to Figure 1 below, we present three big families of core to RAN mapping solutions, for each of which we also show several solutions. The green color refers to the notion of "a flow", blue color refers to a radio bearer, and a red color is the core network tunnel e.g. the GTP tunnel. For instance, option 1a (topmost one on the left hand side) is the legacy solution with one to one mapping of the EPS and RAN bearer with no further classification into flows. 
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Figure 1: Potential core to RAN mapping solutions 

(families 1,2,3 from left to right, and sub-options a,b,.. from top to down)

Referring to Figure 1, solution for family 1 is feasible even with the LTE QoS model, as exemplified in option 1b. The matter is that eNB or the UE can always perform internally classification of packets belonging to the same radio bearer trying to segregate them into different "flows" and to ensure different treatment. Such an approach has its own pros and cons, but since it is up to implementation when and how to deploy it, family 1 is eventually out of scope of standardization. 

Solutions from family 3 shown on the right hand side of Figure 1 follow an approach when each flow is mapped to a separate radio bearer. In other words, there is one to one mapping between the core network "flow" and the RAN radio bearer. The obvious advantage of this solution is that we can re-use existing and being standardized RAN components, such as PDPC and RLC entities, but at the same time, having a separate PDCP/RLC state machine for each flow might create a huge overhead as we can neither know nor predict for how long a particular PDCP/RLC state machine will be needed; not mentioning the fact the establishment of each radio bearer involves non-trivial amount of control signaling. So family 3 is not promising.
Solutions from family 2, solution 2a assumes that the core follows the legacy QoS model with additional per-flow marking; while solution 2b reflects some SA2 solutions when there is a tunnel from the core to the eNB per a UE and the PDN context. Nevertheless, the common denominator from the RAN perspective is that the eNB will take incoming packets, account for the per-flow marking assigned by the core network, put packets with the same requirements into the one radio bearer. Therefore from the per-flow packet marking, the RAN can do the mapping from IP flow to the radio bearer, there is no need to use EPS bearer and per-flow packet marking at the same time.
Proposal 1: No EPS bearer in the NG1.

Proposal 2: Consider adopting per-flow QoS model for RAN that will allow for differentiating between flows within the radio bearer. 
3 Conclusion
In this discussion paper we have presented general consideration on the QoS model for NR and how RAN aggregation IP flow into the radio bearer. It is proposed:   
Proposal 1: No EPS bearer in the NG1.

Proposal 2: Consider adopting per-flow QoS model for RAN that will allow for differentiating between flows within the radio bearer. 
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