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1. Introduction 

In 3GPP TS 23.207 “End-to-End QoS Concept and Architecture”[1] there are scenarios for the end-to-end IP QoS. Those scenarios are defined on the basis of capabilities of UE and GGSN e.g. DiffServ Edge function, RSVP capability. Although 23.207 defines that DiffServ edge function at GGSN is mandatory, it does not define any QoS mapping mechanism between UMTS traffic and DiffServ PHB. In this document, a QoS mapping mechanism for DiffServ at the GGSN is introduced as an edge router function towards the Backbone IP Network. 

2. Discussion 

To guarantee end-to-end IP QoS, TS 23.207[1] defines the IP BS Managers to be used for the external IP bearer service control. IP BS Manager shall be used both at the UE and the GGSN. Especially, IP BS manager used in GGSN shall provide DiffServ edge function for mapping the UMTS QoS parameter to the external DiffServ QoS parameter. Since this technical specification mandates DiffServ as an edge function of GGSN, this QoS mapping mechanism shall be necessary at the GGSN. In this document, a QoS mapping mechanism at the GGSN used as an edge node function of DiffServ is newly introduced.

IP BS Manager is the functional entity to guarantee the end-to-end IP QoS level so that it needs to interact with UMTS BS level. This interaction makes GGSN use the proper UMTS QoS attributes and other QoS related parameters of UMTS BS level.  Based on this interaction, QoS class selection, mapping, translation and any other DiffServ related functionality could be performed.

IETF recommends that DiffServ shall have a set of traffic classes, each of which is designed to serve applications with similar QoS demands. A traffic class describes the Per Hop Behavior (PHB) that the packets of this class should experience in each network node.
The DiffServ IP bearer services can be classified as followings
- Expedited Forwarding[3] is a quantitative service(one parameter could be for example 95% of packets have less than x ms delay)
- Assured Forwarding[4] 1-4 with 3 drop preference classes is qualitative service (for example AF X will be delivered less delay than AF Y)
- Best Effort is the default behavior
3GPP also recommends the UMTS QoS classes, which are slightly different from the QoS classes of DiffServ. TS 23.107[2] defines the 4 UMTS QoS classes, that are, conversational class, streaming class, interactive class and background class. In them, the conversational class is the most delay-sensitive class and the background class is the least delay-sensitive class.

TS 23.207 [1] defines the scenarios for the end-to-end IP QoS based on the capabilities of IP BS managers at UE and GGSN. However, it does not define any specific QoS mapping mechanism. The following is a proposed mapping mechanism between UMTS traffic and DiffServ traffic for each scenario.

In scenario 1, UE does not have IP BS Manager while GGSN has to provide a DiffServ edge function. During the signalling procedures for PDP context activation, QoS profile is negotiated and stored for each PDP flow.[2] Using the negotiated QoS profile, GGSN performs DiffServ edge functionality, such as classifying, metering, DSCP(Differentiated Service Codepoint) marking and so on. 

One of the most important functions at the DiffServ edge node is determining of DiffServ class, and it means that Per Hop Behavior (PHB) for each DiffServ class shall be determined. GGSN classifies the incoming IP packets into the Expedited Forwarding(EF), Assured Forwarding(AF) and Best Effort(BE) as PHB at GGSN.

Since conversational class is the most delay-sensitive class in the UMTS QoS classes, it shall be transmitted using EF that is the unique PHB to have to satisfy quantitative condition. On the contrary background class shall be transmitted using Best Effort since it is not delay sensitive. Other QoS classes may be difficult to determine clearly and would be better to remain an implementation option.

In scenario 2 and 3 UE performs DiffServ edge function and DiffServ marking is done at UE. DiffServ re-marking at GGSN will be done if it is necessary. Re-marking mechanism shall follow the standards of IETF, and thus is FFS.

In scenario 4, unlike previous scenarios, GGSN has RSVP capability, so that RSVP based DiffServ marking shall be performed at the GGSN. However DiffServ mapping functionality at GGSN for end-to-end IP QoS is much similar to mechanism in previous scenarios since Backbone IP Network is basically DiffServ enabled network. In this scenario, GGSN may use the RSVP parameters for example Peak Data Rate, Token Bucket Rate, Maximum Packet Size and so on. These parameter values shall be determined by UE during the QoS negotiation procedure at UMTS BS level. To determine DiffServ class and PHB, GGSN needs to perform DiffServ interworking procedures by means of mechanism in scenarios 1. 

For scenario 5 and 6, since they are not fully defined, the detailed mapping mechanism remains FFS. 

3. Conclusion and Proposal

TS 23.207 only defines end-to-end IP QoS mechanism. However, it is also required to define a QoS mapping mechanism between external DiffServ QoS parameters and internal UMTS QoS parameters.  We now propose to include the following text for informative guideline as Annex A of TS 23.207[1] in a new subsection “QoS mapping mechanism at the GGSN”
A.x  QoS mapping mechanism at the GGSN

If GGSN is a DiffServ edge node like scenario 1,4,5 and 6, GGSN shall have roles as a DiffServ edge node; classifying, metering, marking and shaping. To support IP level end-to-end QoS, UE may perform an IP BS function using IP layer signalling towards remote end. This IP layer signalling message could be RSVP signalling message and/or IP specific elements in PDP context activation/modification message. GGSN shall provide DiffServ function based on the IP layer signaling as well as QoS related information in PDP flow.

As QoS management functions for UMTS bearer service in the control plane, IP BS level and UMTS BS level communicate each other at UE and GGSN. Although signaling level of each PDP flow may have different BS levels, signalling parameters for PDP flow, RSVP parameters and IP specific elements in PDP context activation/modification in each scenario shall have common information. For the mapping function at GGSN  following mapping rule could be applied for each scenario.

As a DiffServ edge node, GGSN should classify Expedited Forwarding(EF), Assured Forwarding(AF) and Best Effort(BE) as DiffServ Per Hop Behavior(PHB). The conversational class shall be mapped to EF and the background class to Best Effort. Other UMTS QoS classes (Streaming class, Interactive class) will be an implementation option. Those are like the following table,

UMTS QoS Class
Per Hop Behabvior

Conversational
EF

Streaming
AF or EF (Optional)

Interactive
AF or BE (Optional)

Background
BE

.
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