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1   Introduction
The QoS framework of 5G has been discussed in SA2 and RAN2. The DRB is agreed to be kept and the [1]. SA2 has discussed the possible QoS models and some interim agreements are made. In this contribution, we will provide the general QoS principles based on the progresses in SA2 and RAN2. 
2   Background

In this section, some RAN3 related interim QoS agreements in SA2 are and some descriptions for the concepts from SA2 are listed below [3]:
…
2.
U-plane marking for QoS is carried in encapsulation header on NG3 i.e. without any changes to the e2e packet header.

3a.
A default QoS rule shall and pre-authorised QoS rules may be provided at PDU Session establishment to UE. 

3b. QoS rules can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling.

4.
QoS Flow-specific QoS signalling via the C-plane is needed for GBR SDF.
5.
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.
6.
NG1 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.
…
Note1: The name of interface defined in SA2 is not in line with the name of the corresponding interface defined in RAN. NG1 in SA2 equates to NAS in RAN. NG2 in SA2 equates to NG-C in RAN. NG3 in SA2 equates to NG-U in RAN.
Note2: Descriptions for the concepts from SA2 cited in this paper:
Flow Priority Indicator (FPI): define priority per flow treatment at UP and AN functions. The packet delay budget and packet error rate are implicitly covered by the FPI. 

 NextGen QoS index (NQI): specifies characteristics describe the packet forwarding treatment that a service data flow aggregate receives edge-to-edge between the UE and the UP Anchor in terms of the following performance characteristics:  Priority, Latency and Reliability. 
Default QoS rule: the content is FFS and the dominant view is that the default QoS rule is a “match all” packet filter with associated QoS level, plus the PDU Session-level max bitrate.
Pre-authorised QoS rule: the content is FFS and the dominant view is that the pre-authorised QoS rule consists of a set of pre-authorised QoS levels with or without associated filers. The Pre-authorised QoS rule may apply to some typical services.
User plane marking: User plane marking is carried in encapsulation header on NG-U which indicates a specific QoS handling or points to the QoS parameters provided via C-plane signalling. SA2 has no final definition yet.
Flow: QoS Flow is the finest granularity for QoS treatment in the NG System. The flow is classified by TFT filter which apply to the IP or non-IP flows.
GBR SDF: Service data flow with Guaranteed Bit Rate requirement.
Non-GBR SDF: Service data flow without Guaranteed Bit Rate requirement.
3   Discussion

In SA2, many kinds of QoS models are proposed and the general QoS works including the QoS related information exchange are discussed regardless of the QoS model. Some interim agreements were made. The distribution of QoS parameters will be analysed in this section.
3.1 QoS parameters acquisition
The distribution of authorized QoS parameters to RAN is different from the mechanism in LTE. The RAN can obtain the authorized QoS parameters in band with or without CP signalling.
DL non-GBR SDF:
For DL for a non-GBR SDF, RAN can obtain the QoS parameters through the User plane marking carried in the encapsulation header with the mapping from UP plane marking to a QoS profile. The mapping between QoS profile with the UP plane marking may need to be signalled to RAN over NG-C if the User plane is a pointer to QoS parameters, e.g. the User plane marking is Flow id. The RAN can map the User plane to a QoS profile without signalling if the UP plane marking indicate standardized QoS characteristics, e.g. the User plane marking is FPI or NQI. 
DL GBR SDF:
The QoS parameters for GBR SDF should be the dynamic QoS parameters which include the Guarantee Flow Bitrate and Maximum Flow Bitrate. The Flow-specific QoS signalling via the NG-C is needed for GBR SDF. In the NextGen Bearer based QoS control model, RAN can obtain the QoS parameters of packets of GBR SDF through the CP signalling only without the User plane marking like in LTE. But in the flow based model, if the UP tunnel between the RAN and CN-UP entity is per session, the User plane marking is needed to indicate the QoS profile because there is no one to one mapping between the tunnel and radio bearer. Therefore, it is FFS whether the User plane marking is used for the DL GBR SDF.
UL SDF 
For the uplink SDF, the RAN may obtain the QoS parameters as for the downlink. There are some differences between uplink and downlink. If the User plane marking is used, the User plane marking should be set by UE. How the UE set the value of User plane marking is FFS in SA2. The UE also may set the User plane marking based on the pre-authorised QoS rules which are distributed to UE during the session establishment. For UL, how the RAN obtain the specific QoS profile is FFS.
Default QoS rule and pre-authorised QoS rules
In SA2, the default QoS rule and pre-authorised QoS rules are proposed and should be provided to UE and RAN during the PDU session establishment to minimize the QoS signalling in NAS and NG-C. The default QoS rule in the RAN may consist of default QoS rule and pre-authorised QoS rules and associated QoS level (or “QoS profile” or “flow forwarding treatment”). A pre-authorised QoS rule in the RAN may consist of a set of pre-authorised QoS levels or a set of Flow IDs provided at PDU Session establishment and associated QoS profile. RAN should support the default QoS rule and pre-authorised QoS rules distribution to minimize the QoS signalling. RAN shall store the QoS rules in the UE context.
4   Conclusion
Based on the QoS agreements in RAN2 and SA2, we propose to capture some general principles defined in the annex. 
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6   Annex – TP for the TR
11
QoS
Editor’s notes: Capture QoS related aspects.

11.1 Key principles for QoS in RAN
The following key principles applies for QoS in RAN:
· RAN will determine a specific QoS profile based on information received from the Core Network. 

· For the DL and for a non-GBR SDF, RAN will use the User plane marking carried in encapsulation header on NG-U to determine the QoS profile. 
Editor's note: It is FFS whether this function cover GBR SDF also. 

Editor's note: For UL, how the RAN obtain the specific QoS profile is FFS.

· RAN will receive the default QoS rule and pre-authorised QoS rules at PDU Session establishment using NG-C signalling. RAN will store these QoS rules in the UE context in order to minimize the signalling.
Editor's note: The content of the QoS rule is FFS. Whether the pre-authorised QoS rules only apply to non-GBR SDF is FFS.
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