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1 Introduction

Quality of Services (QoS) is to ensure customer satisfaction by providing consistent standards of data delivery even during periods of congestion. In 23.107 sections 6.4.6 and 6.4.7, the bearer service at Iu for packet traffic and at core network for supporting different backbone bearer service will be based on IP differentiated services concept. A DiffServ mapping control architecture in SGSN is proposed. It is explained why the DiffServ mapping control is proposed to be calculated in the SGSN and not anywhere else (such as RNC or GGSN). The details will be given in the section 4.

2 QoS Management Functions in the Control Plane

The QoS management functions for controlling the UMTS bearer services are shown below. The RAB manager with its admission/capability control verifies whether the UTRA supports the specific requested service and whether the required resources are available [1].
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Copy of Fig.2 from 23.107 QoS management functions for UMTS bearer service in the control plane

3 Differentiated Services Architecture

The differentiated services is based on the classification and marking of packets rather than explicit resource reservations for individual flows. The DiffServ field in the IPV4 and IPV6 headers occupies one byte, which is also called the DiffServ code point. The details of the byte are presented below:
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Technically speaking, the PHB denotes a combination of forwarding, classification, scheduling, and drop behaviors at each hop.

Fig 2 shows the basic elements of the differentiated services that can be applied to the specification for any business purposes.
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Fig 2 Differentiated Services Architecture

4 Where to Calculate DiffServ Levels for Iu and Gn Interfaces?

In order to achieve operator’s cost and performance requirements and satisfy customer’s different service requirements, the operator needs to be able to differentiate the classes of traffic on the Iu-ps and Gn interfaces.

How does the RNC calculate the DiffServ class to be used for uplink packets on the Iu-ps? Currently 23.107 implies that the RNC performs calculations based on the QoS parameters supplied in the RAB Assignment Request.

Similarly for downlink packets on the Gn interface, 23.107 implies that the GGSN calculates the DiffServ class from the QoS parameters in the Create PDP Context Request message.

However, the SGSN is also calculating the DiffServ class to use downlink on the Iu interface and uplink on the Gn interface.

How do we ensure that all three nodes come to the same answer? Why do the same basic calculations in three places? How do the RNC and GGSN get access to all the subscription information that could be provided to the SGSN (especially if proprietary MAP extensions are used)?

To solve these issues, this paper proposes that the SGSN calculates the DiffServ level for each PDP context and signals the selected level to the RNC and GGSN.

This requires additions to GTP and RANAP signaling but avoids the need to re-calculate the DiffServ levels in RNC and GGSN and avoids the need to synchronize system parameters in SGSN, GGSN and RNC.

For roaming cases with the GGSN in the HPLMN, the SGSN can still send the DiffServ class to the GGSN although the GGSN might then need to change the value in order to cope with local network conditions.

The following functions are needed in the SGSN for DiffServ level calculation: the Policing function for providing service rules, the Conditioning function for monitoring packets, the Setting function for setting the final QoS profile bits and the Acting function for forwarding packets. The SGSN bearer service manager will control all functions and allow the user plane to do the mapping between requested QoS (in SGSN) and dynamic channel information from RAB (dynamic stored in SGSN). The proposed mapping control architecture is shown in Fig.3. The arrows indicate event and functionality calls.
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Fig 3 QoS Diffserv Architecture in SGSN

5 QoS DiffServ Signaling

Fig.4 shows the DiffServ signaling between MS, UTRAN, SGSN and GGSN [3].
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Fig.4 QoS DiffServ Signalling 
Note 1: On Iu, the DiffServ level is only sent downlink because the RNC is in the same network as SGSN and, the RNC should obey the SGSN. On the Gn the value to be used by the GGSN is returned to the SGSN, e.g. for customer care purposes. For the uplink packets, the SGSN still uses its originally calculated value.

6 CONCLUSION

The DiffServ control issues at Iu and core network are raised in section 1 and a typical DiffServ architecture is shown in Fig.2 . According to the concept of the DiffServ architecture, an optimized QoS DiffServ mapping control architecture in SGSN is proposed and analyzed. From Fig.4 (QoS DiffServ signaling), the extra parameter fields for DiffServ class need to be added to the Iu and Gn interfaces. 

If this concept is agreeable, Change Requests can be drafted for the S2 meeting in May. Hence, this functionality is probably part of R5. This is acceptable provided release 5 GTP still uses GTP version 1.

7 GLOSSARY
QoS 

Quality of Service

SLA

Service layer Agreement

DiffServ
Differentiated Services

UMTS
Universal Mobile Telecommunication System

RAB

Radio Access Bearer

UTRA
UMTS Terrestrial Radio Access

HLR

Home Location Register

SGSN

Serving GPRS Support Node

GGSN
GPRS Gateway Support Node

Iu

UMTS Interface between UTRAN and Core 

Network

Gn

UMTS Interface between GGSN and  

External Network 

BS

Bearer Service

IN

In (1) or Out (0) of Profile

PHB

Per-Hop Behavior

CU

Currently Unused (Reserved)
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