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1
Introduction

SA2#25 agreed to the inclusion of elements to control GGSN Diffserv functions using the Go interface in release 5, subject to two conditions (See corresponding LS from SA2 S2-022000). One of these conditions was as follows:

· Interaction between the functions in the GGSN which act upon the individual IP flow QoS information and any functions in the GGSN which mark packets according to e.g. the GSM-A guidelines must be described.
This contribution provides such a description.

As will be made clear below, the proposed GGSN Diffserv functions do not interact at all with the functions described by GSM-A and no other existing GGSN Diffserv functions appear to be known to SA2 ot CN3 delegates. Therefore it is not expected that any changes are required to the proposal as a result of this point.

2
Description of ‘existing Diffserv functions’

There is no standardised detailed description of functions for Diffserv packet marking at the GGSN.

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 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 guidelines 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 Traffic Class 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
Interaction with proposed Diffserv functions

The Diffserv functions described in 23.207, which are the subject of debate, 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.

It should be noted that Diffserv marking of these packets is not the most important aspect of the Diffserv functions proposed. Diffserv functions also include traffic metering according to the individual flow QoS, and this is probably a more important aspect from an operator’s perpective.

In particular, Diffserv marking of user packets in the downlink direction will have no effect on the handling of the packets (they will be treated according to the UMTS Bearer Service) until they reach the MT. Potentially, QoS could be affected if there is a Diffserv enabled network on the other side of the MT (e.g. Bluetooth PAN, or if the MT is a mobile router).

Diffserv marking of uplink packets sent out over Gi will assist in delivery of end-to-end QoS, according to service-based policy, which is the stated aim of this whole work item.

In summary, the ‘gating functions’ described in 23.207, which include the individual flow classifier, packet matering functions and user plane packet handling actions (collectively ‘Diffserv functions’) operate on user packets at the IP Bearer Service Layer and are independent of actions at the UMTS Bearer Service layer applying to the encapsulating GTP-U packets. This is illustrated in the following figure:
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GGSN functions in the User Plane

4
Proposal

It is proposed to clarify in 29.207 that Diffserv functions applying to the user packets at the IP Bearer Service layer are independent of any such functions applying at the UMTS Bearer Service layer on the Gn/Gp interface.

A CR proposing such clarifications is attached. 
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4.3.1.1.1
QoS Information processing

The GGSN is responsible for the policy based admission control, i.e. to ensure that the requested QoS is in-line with the "Authorized QoS".
The GGSN needs the "Authorised QoS" information of the PDP context for the uplink as well as for the downlink direction. Therefore, the "Authorized QoS" information for the combination of all IP flows of each direction associated with the media component as determined by the PCF is used.
In case of an aggregation of multiple media components within one PDP context, the "Authorised QoS" for the bearer is provided by the PCF as the combination of the "Authorised QoS" information of the individual media components.
The GGSN shall perform the proper mapping between the IP QoS information and the UMTS QoS information. This mapping is performed by the Translation/mapping function which maps the "Authorised QoS" information for the PDP context into authorised UMTS QoS information.
It is recommended, the GGSN to derive the highest allowed UMTS Traffic class for the PDP context from the Diffserv PHB in the "Authorized QoS" according to table 4.3.1.1.1.
Table 4.3.1.1.1

	Diffserv PHB
	Traffic Class
	Traffic Handling Priority

	EF
	Conversational
	N/A

	AF41
	Streaming
	N/A

	AF31
	Interactive
	1

	AF21
	
	2

	AF11
	
	3

	BE
	Background
	N/A


This does not imply that packets are marked according to this Diffserv codepoint on the Gn/Gp interface, as QoS indications on this interface depend on the QoS technology in use.
The Data rate within the "Authorized QoS" information for the bearer is the combination of the data rate values of the "Authorised QoS" of the individual media components and shall be used by the GGSN as the maximum bandwidth value for the PDP context. This bandwidth value shall include all the overhead coming from the IP-layer and the layers above. If RTP is used, then all the overhead coming from the UDP, RTP and RTCP layers shall be included.

In the case of real-time UMTS bearers (conversational and streaming traffic classes), the Data rate value of the "Authorized QoS" information shall be considered as the maximum value of the 'Guaranteed bitrate' UMTS QoS parameter. In the case of non-real-time bearers (interactive and background traffic classes), the Data rate value shall be considered as the maximum value of the 'Maximum bitrate' UMTS QoS parameter.

Editor's note: Mapping the Data rate value for the real time into 'Guaranteed bitrate' or 'Maximum bitrate' parameter is for FFS.
The UMTS BS Manager receives the authorised UMTS QoS information for the PDP context from the Translation/mapping function. If the requested QoS exceeds the authorised QoS it may either reject the activation/modification of the PDP context or downgrade the requested UMTS QoS information to the authorised UMTS QoS information. In case of rejection of the activation/modification, the authorization failure is indicated to UE in the Protocol Configuration Options information element as defined in 3GPP TS 24.008 [12].
The GGSN may store the authorized QoS for the binding information of an active PDP context in order to be able to make local decisions, when the UE requests for a PDP context modification.
**************  NEXT MODIFIED SECTION ******************************

4.3.1.4
DiffServ edge function

Editor's Note: This clause describes the functionality of "DiffServ Edge Function" in GGSN. This is dependent on SA2 decision.
These Diffserv Edge Functions operate on user packets at the IP Bearer Service Layer and are independent of functionality in the UMTS Bearer Service layer for handling QoS on the Gn/Gp interface as described in 23.107.
**************  END OF MODIFIED SECTIONS ******************************
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