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1   Introduction
In the last RAN2 #95 meeting, how the flow based QoS impact on RAN2 was discussed. The gNB should establish DRBs for the UE taking into account the QoS profiles and should map the packet of non-GBR flow to the DRB of an appropriate QoS based on UP indication [1]. In this document, we will discuss how the gNB map the packets of one flow to the appropriate DRB and will provide the general principles for flow to DRB mapping. 
2   Discussion

In SA2, the flow based QoS framework is being proposed in which the packets of one flow have same QoS profile. The gNB can obtain the QoS profile based on the UP marking in the NG-U and used it to map the flow to DRB in RAN. How the flow would be mapped to DRB in RAN needs to be analysed. The general principles of mapping flow to DRB need to be discussed and defined.

The 5G QoS framework should allow independent evolution of core and access technologies according to the 5G QoS principles [2], which implies that RAN should have some independent QoS management functions to support the potential independent evolution of CN and RAN. 5G RAN is in charge of data transmission in air interface. 5G RAN can map the specific flow to dedicated radio bearer based on QoS parameters of the flow and RRM policy in RAN as long as the QoS requirements of the flow can be satisfied in the air interface, e.g. multiple flows with same QoS profile can be mapped to one DRB by RAN.
Proposal 1: RAN determines the mapping relationship between flow and DRB.
In the last RAN2 #95 meeting, the differentiation of flows from different PDN-connections over the radio interface has been discussed. In this section we will discuss the further aspects of this issue. According to the discussions in SA2, each session has a default QoS rule, RAN should establish a default DRB for the default QoS. Therefore, the default DRB is PDU session specific at least. The different sessions may have different backhaul which has different transfer characteristic. It is easy to optimize the QoS in RAN for the E2E QoS if the DRB is session specific based on the various transmission characteristics of NG-U. For example, RAN can optimize the QoS implementation of RAN based on the different delay occurred due to the local PGW or remote PGW to accomplish the E2E QoS. According to the discussions in SA2, the flows with same QoS may be divided into separate PDU sessions because of the difference of the connectivity requirements (e.g. session continuity) [2]. If the flows of different PDU sessions with the same QoS are mapped to one DRB in RAN, it is inevitable to bring in more complexity to handle the mobility for the flows within one DRB which have different session continuity requirements. And the flows within one DRB may have different data forwarding requirements due to the different session continuity modes. Adding explicit indication in RAN to differentiate flows from different sessions within one DRB will increase the overhead in radio interface.
Proposal 2: DRB should be PDU session specific.
In the last meeting, the issue whether there is a requirement for GBR flows and non GBR flows to be mapped to different DRBs was discussed. A GBR flow’s QoS parameters may include Maximum Flow Bit Rate, Guaranteed Flow Bit Rate, Priority level, Packet delay budget, Packet error rate and so on [2]. The non-GBR flow may have standardized QoS characteristics that correspond to PER, PDB, Priority [2].
The guaranteed rate is necessary for GBR flow and the rate is guaranteed by the scheduler in RAN, e.g. based on the LCP like mechanism. The rate of GBR is limited by the value of maximum flow bit rate. The rate of the non GBR is limited by other QoS parameters, such as UE-AMBR. If the GBR and non-GBR mapped to one DRB, it will bring complexity for the different rate controls within one DRB. The admission control mechanism is also different for GBR flow and non-GBR flow. The admission control of GBR flow is based on its Guaranteed Flow Bit Rate while the admission control of non-GBR is not based on the Guaranteed Flow Bit Rate.
Therefore, GBR flow and non-GBR flow should be mapped to separate DRBs.
Proposal 3: GBR flow and non-GBR flow should be mapped to separate DRBs.

A GBR DRB which one flow mapped to has to provide guaranteed throughput for the flow to meet the requirement of the Guarantee Bitrate. If multiple GBR flows are mapped to one DRB, it’d be difficult to provide guaranteed throughput, as the packets of different flows may arrive at RAN at the same time or at different times. For example, it is difficult to define an exact PBR for the logical channel the DRB is associated to. If one GBR flow is mapped to multiple DRBs, the introduction of coordination among DRBs is inevitable to provide the guaranteed throughput jointly, which will bring in unnecessary complexity in RAN. Hence,
Proposal 4: The mapping relationship between GBR flow and DRB should be one to one.

It is envisaged that there will be a large variety of flows due to the diverse application service requirements in future. If the packets with different QoS indication are mapped to different DRBs, the number of the required DRBs in UE will be very large. But the maximum number of DRBs in one UE is limited to eight in LTE, and if DRB is PDU session specific there will be fewer DRBs per session. Moreover, the establishment and management of large number of DRBs will require large amount of signalling overhead, and UE capability. Therefore, it is not preferred to map flows with different QoS indication to separate DRBs. RAN should be able to map multiple flows with different but similar QoS to one DRB to reduce the number of DRBs.
Proposal 5: RAN should be able to map multiple non-GBR flows to a DRB.
As it is up to RAN to decide how flows are carried over the air, RAN may balance the granularity of QoS control and DRB management. For example, in order to reduce the DRB management expense and the delay caused by new DRB establishment, RAN can establish a common DRB for all of the non GBR flows of one session. But RAN may still perform finer level of QoS control by differentiating flows within the common DRB, when it comes to scheduling or packet forwarding of the non-GBR flows.
Proposal 6: RAN should be able to balance the granularity of QoS control and DRB management, and perform finer level of QoS control of flows when needed. 
3   Conclusion
Based on the discussion in this paper, we propose the following:

Proposal 1: RAN determines the mapping relationship between flow and DRB.
Proposal 2: DRB should be PDU session specific.
Proposal 3: GBR flow and non-GBR flow should be mapped to separate DRBs.

Proposal 4: The mapping relationship between GBR flow and DRB should be one to one.

Proposal 5: RAN should be able to map multiple non-GBR flows to a DRB.
Proposal 6: RAN should be able to balance the granularity of QoS control and DRB management, and perform finer level of QoS control of flows when needed.  
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