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1
Introduction

At SA2#26, removal of policy-based control of Diffserv functions at the GGSN using the Go interface was discussed. It was not proposed to remove Diffserv functions entirely from 23.207. Removal of policy-based control raises the issue of how the parameters for these new Diffserv functions at the GGSN are derived.

This contribution first discusses whether there are existing Diffserv functions at the GGSN (based on Release 4 or earlier standards).

We then discuss the nature of the new Diffserv functions introduced in Release 5 by 23.207, assuming removal of policy-based control over Go. There may be two such kinds of Diffserv function:

· Dynamically controlled functions, based on PDP Context parameters

· Statically configured Diffserv functions.

2
Description of ‘existing Diffserv functions’

There is no standardised detailed description of functions for Diffserv packet marking at the GGSN in Release 4 or earlier.

However, it is noted in 23.107 section 6.2.2.2 that the ‘Mapper’ function of the UMTS Bearer Service “marks each data unit with the specific QoS indication related to the bearer service performing the transfer of the data unit.”.

In the case of the Gn/Gp interface on the GGSN, if Diffserv is the ‘specific QoS indication’ being used on this interface, then this implies Diffserv marking of the GTP-U packet. If the QoS technology is not Diffserv, then some alternative may theoretically be used (e.g. MPLS).
This mapper function is shown in Figure 3 of 23.107, which is reproduced below:
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Figure 3/23.107: QoS management functions for the UMTS bearer service in the user plane

The GSM Association has produced guidelines for Diffserv codepoints to be used within GPRS Core Networks, specifically on the Gp interface between operators. These are described in IR.34 (v.3.3.0).

These relate to the Diffserv codepoints to be used to mark GTP-U packets, which encapsulate the user data packets. A simple and static mapping between UMTS QoS attributes (Traffic Class and THP) and DSCP is required here, because the services which are being supported are exactly the UMTS Bearer Services described in 23.107. Performance requirements for the Core Network are then derived for each DSCP according to the parameters in 23.107.

3
Proposed Diffserv functions

New Diffserv functions are described in 23.207. These operate by contrast at the IP Bearer Service Layer, and concern the Diffserv marking of the user packets for both uplink and downlink. The Diffserv Codepoint field operated on at this level is therefore a different field from the DSCP of the GTP-U packet used to encapsulate the user packet. This is illustrated in the diagram below:


[image: image2.wmf]IP header

UDP header

GTP

-

U

header

GTP

-

U payload

User IP header

User IP payload

DSCP set by UMTS 

Bearer Service 

‘

mapper’ 

function

DSCP set by IP 

Bearer Service 

Diffserv

functions

Gn

It is the Diffserv codepoint marked by the UMTS Bearer Service mapping function (the ‘outer’ DSCP) which is the subject of existing (pre-R5) Diffserv functions at the GGSN. There are no standardised functions in earlier releases which act on or set the ‘inner’ DSCP on the user packet.

The marking of the ‘inner’ packet is essential to provide end-to-end Quality of Service across the external bearer network.

Diffserv functions at the IP Bearer Service Layer are introduced in Release 5 by 23.207. Diffserv functions are illustrated in the figure below:
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These elements are described in RFC 2475 as follows:

“2.3.1  Classifiers

   Packet classifiers select packets in a traffic stream based on the content of some portion of the packet header.  We define two types of classifiers.  The BA (Behavior Aggregate) Classifier classifies packets based on the DS codepoint only.  The MF (Multi-Field) classifier selects packets based on the value of a combination of one or more header fields, such as source address, destination address, DS field, protocol ID, source port and destination port numbers, and other information such as incoming interface.”
…
“2.3.3  Traffic Conditioners

A traffic conditioner may contain the following elements: meter, marker, shaper, and dropper.  A traffic stream is selected by a classifier, which steers the packets to a logical instance of a traffic conditioner.  A meter is used (where appropriate) to measure the traffic stream against a traffic profile.  The state of the meter with respect to a particular packet (e.g., whether it is in- or out-of-profile) may be used to affect a marking, dropping, or shaping action.”

…

“2.3.3.1  Meters

Traffic meters measure the temporal properties of the stream of packets selected by a classifier against a traffic profile specified in a TCA.  A meter passes state information to other conditioning functions to trigger a particular action for each packet which is either in- or out-of-profile (to some extent).

2.3.3.2  Markers

Packet markers set the DS field of a packet to a particular codepoint, adding the marked packet to a particular DS behavior aggregate.  The marker may be configured to mark all packets which are steered to it to a single codepoint, or may be configured to mark a packet to one of a set of codepoints used to select a PHB in a PHB group, according to the state of a meter.  When the marker changes the codepoint in a packet it is said to have "re-marked" the packet.

2.3.3.3  Shapers

Shapers delay some or all of the packets in a traffic stream in order to bring the stream into compliance with a traffic profile.  A shaper usually has a finite-size buffer, and packets may be discarded if there is not sufficient buffer space to hold the delayed packets.

2.3.3.4  Droppers

Droppers discard some or all of the packets in a traffic stream in order to bring the stream into compliance with a traffic profile. This process is know as "policing" the stream.  Note that a dropper can be implemented as a special case of a shaper by setting the shaper buffer size to zero (or a few) packets.”
If these functions are to be newly introduced in Release 5 at the IP BS layer (acting on the ‘Inner’ user IP packet), then it is necessary to define how the classifiers, meters, markers, droppers, shapers are configured.

The location of these functions is illustrated in the following diagram:
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GGSN functions in the User Plane

4
Analysis for Release 5 functions

As noted above, these functions could obtain their configuration information either dynamically, from PDP Context parameters, or from static configuration.

For uplink, it is not clear that there is any value in repeating metering/shaping/dropping functions on a PDP Context basis, since these have already effectively been performed by the radio link itself. However, it may be useful to perform marking based on Traffic Class and other PDP Context parameters. The derivation of the marking policy from PDP Context parameters should be according to operator static configuration. This marking can be considered as as the action of the ‘mapper’ function on uplink packets.

Furthermore, metering/marking/shaping and dropping functions may all be applicable on a destination basis (i.e. using a classifier which classifies based on IP destination), based on static configuration. This function should occur after any PDP-context specific marking.

Furthermore, metering/marking/shaping and dropping functions may all be applicable on a Behaviour Aggregate basis (i.e. using a classifier which classifies based on DSCP alone), based on static configuration. This function should occur after any destination based Diffserv functions. These functions are needed to ensure SLAs on the Gi interface are met.

For downlink, a traffic conditioner exists at the UMTS Bearer Service layer, therefore it is unclear that it is necessary to have additional metering/shaping/dropping functions which are configured on a PDP Context basis. Marking of the ‘inner’ DSCP would only have an effect at the UE (since this is the first point at which the ‘inner’ DSCP will be examined). However, this may still be useful for handling of the packet within the UE or in UE-split scenarios.

There is little value in statically configured Diffserv functions at the IP BS (which would act on behaviour aggregates), since again these functions exists at the UMTS BS layer. 

5
Proposal

Previously, 23.207 had specified that the Diffserv elements were configured dynamically by means of information retrieved over the Go interface on a per micro-flow basis. It has not been possible to obtain agreement on the Stage 3 specification of these details in Release 5.

Possible alternative sources for the configuration parameters are:

· Derived from PDP Context parameters

· Derived from RSVP signalling

· Statically configured

All of these options are mentioned within the Scenarios described in Annex A.2 of 23.207. Indeed it may be expected that they could all exist simultaneously, for example a marking function based on the Traffic Class and statically configured functions based on Behaviour Aggregate classifiers.

For uplink, it is proposed that the following Diffserv functions may exist:

· Dynamically installed functions, based on PDP Context parameters as follows:

· Marking of the ‘inner’ DSCP at the ‘mapper’ function in the UMTS BS.. The DSCP is derived from PDP Context parameters according to static configuration.

· Statically installed functions as follows:

· Behaviour aggregate classifiers
· Meters, markers, droppers and shapers
For downlink, it is proposed that the only Diffserv function should be marking of the ‘inner’ DSCP based on PDP Context parameters according to static configuration. 
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