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1.  Introduction

In the key issue on QoS framework in TR 23.799 [1], a QoS framwork is expected to

· Allow ease of reuse of Net Generation core for various access technologies 

· Allow independent evolution of core and access technologies.
· Not be access specific

· Enable optimal service level quality as per application needs, optimizing network capacity utilization
This contribution revisits the RAN QoS model for NR and considers how it supports a flow based QoS model. 

2. SA2 and RAN2 agreements on QoS

SA2 has made significant progress on QoS.

SA2 has reached interim agreements on QoS in section 8.3 of TR23.799[1]. The RAN3 related key points are:
· U-plane marking

· U-plane marking for QoS is carried in encapsulation header on NG3 i.e. without any changes to the e2e packet header.
· Support Reflective QoS over RAN under control of the network. The network decides on the QoS to apply, reflects the DL traffic and the UE reflects the DL QoS for associated UL traffic
· Flow-specific QoS

· Flow-specific QoS signalling via the C-plane is needed for GBR SDF.

· NG2 signalling related to QoS, outside of PDU Session establishment, corresponding to a pre-authorised QoS rule should be minimised for initiation, modification or termination of SDFs with no GBR requirements.
· Editor's note: Definition of Flow is for FFS. 
Proposal 1: Agree below QoS principles, based on SA2 agreements:

· Flow based QoS is supported.

· Flow is identified by U-plane marking on encapsulation protocol e.g. GTP-U and PDCP.

3. Flow-based QoS model
In a flow-based QoS model, core network bearers (like S1 bearer in LTE) are not necessarily required to enable differentiated QoS across multiple flows. This implies the QoS treatment definition and configuration in RAN is decoupled from the QoS treatment definitions in the core network, i.e. NG3 bearer, and tunneling. 
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Proposal 2: The RAN QoS framework should support using multiple DRBs to differentiate QoS treatments for packets to and from a specific UE.
With above in mind, the data radio bearer concept defined in LTE can be reused as the definition of QoS treatment in NR. As data radio bearer concept is reused in NR, the major issue is how the QoS flows should be mapped to data radio bearers in RAN. There are two principles to be considered:

· Option 1: Each Service Data Flow (SDF) is mapped to a separate data radio bearer

· Option 2: SDFs may be aggregated to one or multiple data radio bearer

Option 1 is less flexible and has the potential drawback that creating separate data radio bearers for each QoS flow may create significantly higher control signalling and scheduling processing overhead for NR as 5G is expected to be a more scalable system for future services, i.e. number of QoS flows may be significantly larger. On the contrary, option 2 is more flexible and has the potential to reduce increasing signalling and processing overhead by aggregation. Moreover, option 1 may be accomplished as a special case of option 2. Therefore, we propose to pursue option 2.

Proposal 3: Flows associated with a specific UE requiring the same QoS treatments (e.g. scheduling priority, delay, SDU error rate) can be grouped as a DRB (Data Radio Bearer) in RAN.
4. Conclusion

Proposal 1: Agree below QoS principles, based on SA2 agreements:

· Flow based QoS is supported.

· Flow is identified by U-plane marking on encapsulation protocol e.g. GTP-U and PDCP.

Proposal 2: The RAN QoS framework should support using multiple DRBs to differentiate QoS treatments for packets to and from a specific UE.
Proposal 3: Flows associated with a specific UE requiring the same QoS treatments (e.g. scheduling priority, delay, SDU error rate) can be grouped as a DRB (Data Radio Bearer) in RAN.
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