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1
Introduction

The concept of QoS aggregation was discussed in RAN WG3 #51bis and it was seen that the definition of QoS aggregation requires further input from the bearer modelling discussions ongoing in SA2. In this contribution we present further information on this issue based on the agreements reached in the SA2 April ad hoc meeting. Then we discuss the aggregation of GBR-type flows and conclude that aggregation for the highest priority service data flows should not be mandated in the QoS Bearer Model.

2
QoS Bearer Model

The following figure and text explain the QoS Bearer Model as agreed in TR 23.882 [1].

[image: image1.emf]PCEF eNB UE

Radio Bearer

ULPF U1

ULPF U2

DLPF D1

DLPF D2

RB-ID = U

RB-ID = V

Access Bearer

UL Service Data Flows

Application / Service Layer

UL Packet Filter

ULPF



RB-ID Linking

DL Service Data Flows

DL Packet Filter

DLPF



AB-ID Linking

RB-ID



AB-ID Linking

PCEF eNB UE

Radio Bearer

ULPF U1

ULPF U2

ULPF U1 ULPF U1

ULPF U2 ULPF U2

DLPF D1

DLPF D2

DLPF D1 DLPF D1

DLPF D2 DLPF D2

RB-ID = U

RB-ID = V

Access Bearer

UL Service Data Flows

Application / Service Layer

UL Packet Filter

ULPF



RB-ID Linking

DL Service Data Flows

DL Packet Filter

DLPF



AB-ID Linking

RB-ID



AB-ID Linking


Figure 1. Two Unicast SAE Bearers Each Consisting of one SAE Radio Bearer and one SAE Access Bearer

In figure 1, a unicast bearer model is presented as included in section 7.12.4 of [2]. A Service Data Flow (SDF) is defined as an aggregate set of packet flows as defined in [3]. An UpLink Packet Filter (ULPF) in the UE is used to bind an SDF to an SAE Bearer in the uplink direction, and a DownLink Packet Filter (DLPF) in the PCEF binds an SDF to an SAE Bearer in the downlink direction. 

In the agreed model, each unicast SAE Bearer shall be associated with one UE and one “traffic class”. Also, the SAE bearer consists of an SAE radio bearer and an SAE access bearer, and there is a one-to-one mapping between an SAE Radio Bearer and an SAE Access Bearer.

SDFs mapped to the same SAE Bearer receive the same treatment (e.g, in scheduling). This means that, essentially, an SAE Bearer (i.e., the corresponding SAE Radio Bearer and SAE Access Bearer) is the level of granularity for QoS control in an SAE/LTE access system. Providing different QoS to two SDFs thus requires that a separate SAE Bearer is established for each SDF.

3
Aggregation of GBR Flows

From the service point of view, service data flows requiring guaranteed bit rates are not the best candidates for aggregation. Resource allocation for a flow, which is part of an aggregated flow, cannot be independently controlled without designing a QoS aware multiplexing mechanism that operates on flows within the aGW instead of SAE radio bearers in the eNB level. The reason for this is that packets within an aggregated bearer cannot be differentiated in the eNB scheduling, as decided in SA2. 

For air interface scheduling, the eNB has the best visibility to apply fast resource allocation to provide the desired QoS levels. To enable optimal scheduling within the eNB for the highest priority service data flows, the SAE QoS scheme should, therefore, allow the mapping of one service data flow to one dedicated SAE bearer without requiring mandatory aggregation. 

Furthermore, non-aggregated mapping to bearers has the additional benefit of enabling effective monitoring of service usage and the related end-user experience within the eNB. Customers have regarded monitoring as one of the biggest drivers for utilising multiple bearers in the current networks. 

Lastly, non-aggregated mapping can also enable a simplified policing scheme within the aGW for services requiring guaranteed bit rates.

When highest priority service data flows are mapped to dedicated bearers, what should be mapped to the set of mid-priority aggregates, where no guaranteed bit rates are applied? The question is: Do these aggregated services warrant the specification of an aggregation mechanism, which require an extra level of bearer reconfiguration procedures?  As stated before [1], we propose to simplify the QoS concept so that the first service data flow will trigger the establishment of a SAE bearer service with a given traffic priority and related QoS profile. Subsequent flows entering or exiting the aggregation should not trigger the upgrade or downgrade of the QoS profile. If changes in the QoS levels are required, separate dedicated bearers should be utilised.

3
Conclusion

According to the decision in S2, SDFs mapped to the same SAE Bearer receive the same treatment (e.g, in scheduling). This means that, essentially, an SAE Bearer is the level of granularity for QoS control in an SAE/LTE access system.

As a next step after this decision, the SAE QoS scheme should not mandate the aggregation of highest priority service data flows. Instead it should allow the mapping of one service data flow to one dedicated SAE bearer. This will enable simplified scheduling for the highest priority service data flows, enable efficient monitoring within the eNB and simplify the policing schemes within the aGW.

Additionally, aggregation should be utilised only for those ETE services, which require no modification of the aggregate QoS description of the SAE bearer service in the event that services mapped to the aggregation are started or terminated. 
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