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1. Introduction
SA2 has been discussing the QoS framework mainly on the concept of QoS rule and its mapping to Data Flow within the network. This paper attempts to clarify the understanding of mapping of the Data Flow and the radio bearer.

	[SA2 agreement captured in 23.799 v 0.7.0]

 1
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.

Editor’s note: How reflective QoS is supported will be discussed as part of the solutions.

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. using NG1 signalling.

NOTE: In some cases part of the QoS information can be provided as AS information even at PDU Session establishment.

Editor’s note: The content of the QoS rule is FFS, including a possible change of the term to avoid confusion with PCC/QoS rules.

Editor’s note: QoS related signalling to the UE for non-3GPP access is FFS.

3b. QoS rules can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling.
4.
Flow-specific QoS signalling via the C-plane is needed for GBR SDF.

Editor’s note: Definition of Flow is for FFS. 

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.

Editor’s note: This is target for SA2, but the feasibility needs to be confirmed by RAN.

Editor’s note: NG2 QoS related signalling for non-3GPP access is FFS.

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.

Editor’s note: NG1 QoS related signalling for non-3GPP access is FFS.


2. Discussion
In RAN2#94, RAN2 agreed that in radio interface, the concept of DRB is adopted as follows:

Agreements

1: The "data radio bearer" (DRB) defines the Over-The-Air packet treatments in the RAN. 

2: A DRB serves a set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay, etc. 

3: A separate DRB is defined for each different packet forwarding treatment required.

Taking into account the RAN2 agreements, the following are our understanding of SA2 interim agreement 2 and 3a wrt. “default QoS rules/pre-authorized QoS rules”:

1. There is a concept of “default QoS rule or pre-authorized QoS rules” which is signalled from NG-CN to NR-node (using NG2) and from CN to UE (using NG1) for each default PDU (PDN) connection, during that PDU Session Establishment.

The “default/pre-authorized QoS rule” will be translated into:

·  QoS /Bearer/Flow Establishment parameters and signalled via NG2. 

· Relevant DRB configuration parameters and sent over RRC.

The contents of the signalling in NG2 or RRC is FFS as it depends on what “QoS rule” is, but it is understood that several QoS (Priorities/Different treatment) may be authorized for one PDU Sessions.

2. Encapsulation tunnel for NG3 is created between NR node and CN per APN through which U-plane packets (Services Data Flows (SDFs)) are sent.

3. Each SDF has QoS U-plane marking carries by the NG3 encapsulation header. Different QoS has different marking. The U-plane marking is done without any changes to the e2e packet header
The exact marking to be included in NG3 encapsulation header for each U-plane packet is not yet clear. It is noted that the solutions within the TR mentioned about Flow ID and Flow Priority Indicator. 

This NG3 header U-plane marking is used by the NR node to decide to which DRB a Data Flow/FPI should be mapped. (Data Flow/FPI to DRB mapping).  DRB scheduling is per Flow ID or per Priority Indicator or per tunnel (per APN). 

The following figure illustrates the above understanding and also possible mapping between U-plane marking in the NG3 and DRB.
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Figure 1: Alternatives of QoS rules to DRB mapping
Alt.1 is mapping of DRB per Flow ID. The assumption is that Flow ID is identification of data flow per service which may need differentiation in QoS treatment. Within the default/authorized QoS rules, the number of Flow IDs (DRBs) to be setup is configured during the default PDU Session Establishment using NG1, NG2, and RRC signalling. Based on this configuration, the eNB (UE) maps the Flow ID# to the relevant DRB# for the DL (UL) data.

Alt.2 is mapping of DRB per FPI. The assumption is that Flow ID identifies the data flow per service in which one or several priorities/treatments maybe set within that service. Within the default/pre-authorize QoS rules, the number of FPI types (DRB) to be setup is configured during the default PDU Session Establishment using NG1, NG2 and RRC. Based on this configuration, the eNB (UE) maps certain FPI # to the relevant DRB# for the DL (UL) data. 
Alt.3 is mapping of DRB per APN (PDU session). It is not clear whether for default APN, the QoS rules for the different service flows coming/going  from/to this APN can be considered “best effort” QoS. If that is the case, eNB may decide that all the flows are mapped to the same DRB and treated as same. 

Proposal 1: 
RAN2 to discuss which mapping (per Flow ID, per FPI, per tunnel) alternatives is the common understanding wrt. to default/pre-authorized QoS configuration.

Proposal 2:
RAN2 to discuss whether the “default/pre-authorized QoS rules” can be considered as “best effort QoS”.

Wrt. SA2 agreement 5, 6, alt.1, 2 may help reducing the necessary signalling for initiation or modification of SDFs with no GBR requirements, as long all the possible necessary QoS/priority treatment , i.e., the necessary DRB are configured at the beginning of the PDU Session Establishment. If new treatment (new DRB) is needed, anyway C-plane signalling (via NG1, NG2 and RRC) is necessary. It is therefore a trade-off between network/radio resources to establish the “potentially necessary” number of DRBs and C-plane signalling overhead. 

Proposal 3:
RAN2 to discuss and confirm that minimizing C-plane signalling for initiation or modification of SDFs with no GBR requirements is a trade-off between the network/radio resources to establish DRB and the C-plane signalling overhead.

Proposal 4:
To capture the RAN2 understanding wrt. proposal 1,2,3 in the TR 38.804.
3. Summary and Proposal
The mapping of the Data Flow and the radio bearer was discussed. The following are proposed:

Proposal 1: 
RAN2 to discuss which mapping (per Flow ID, per FPI, per tunnel) alternatives is the common understanding wrt. default/pre-authorize QoS configuration.

Proposal 2:
RAN2 to discuss whether the “default/pre-authorized QoS rules” can be considered as “best effort QoS”.

Proposal 3:
RAN2 to discuss and confirm that minimizing C-plane signalling for initiation or modification of SDFs with no GBR requirements is a trade-off between the network/radio resources to establish DRB and the C-plane signalling overhead.

Proposal 4:
To capture the RAN2 understanding wrt. proposal 1,2,3 in the TR 38.804.
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