3GPP TSG GERAN #11bis

Tdoc xxx 

Octobre xx - yy, 2002

Agenda Item xx
Atlanta, USA

Source: Ericsson




3GPP TSG GERAN WG2 meeting #11bis
Tdoc G2-020777
Atlanta, USA 
October  7 – 11, 2002

Agenda Item 5.3.5
Source:
Ericsson
PFC based QoS architecture. 


1 Introduction
 This document focuses on a comparison between the Radio Access Bearer Service and GSM/GPRS PFC service. The intention is to examine if similar functions and services can be provided and also if the QoS architecture and QoS parameters are supported.


2 QoS Architecture

The End-to-End Service on the application level uses the bearer services of the underlying network(s). UMTS QoS architecture is defined in TS 23.107 and depicted in figure 1. GSM QoS architecture for the packet domain is depicted in figure 2. The GSM architecture as depicted in figure 2 is not defined in a specific TS but based on TS 23.060. 

To realise a certain network QoS a Bearer Service with clearly defined characteristics and functionality is to be set up from the source to the destination.
A bearer service includes all aspects to enable the provision of a contracted QoS. In the layered architecture each bearer service offers it's individual services using services provided by the layers below.

The QoS management functions of all UMTS and GSM/GPRS entities together shall ensure the provision of the negotiated service between the access points of the UMTS and GSM/GPRS services.


The UMTS Bearer Service consists of two parts, the Radio Access Bearer Service and the Core Network Bearer Service. The GSM/GPRS services also consists of two parts, the GSM/GPRS PFC Services and the Core Network Bearer Service. The CN Bearer Service in GSM and UMTS is considered the same and is not further examined in this document. 

The RAB and PFC services and management are examined in order to verify if they will meet requirements associated with the QoS management and set of parameters associated with the conversational and streaming classes.

The PDP context management includes the RAB and PFC management and negotiation of their QoS. 


A PDP Context can be in either Active or Not Active state controlled by the PDP Context Activation/Deactivation procedures as specified in 3GPP TS 23.060.

Each PDP Context has an associated QoS profile specified in 3GPP TS 23.107, and the QoS parameters are negotiated between the MS, the SGSN and the BSC/RNC at the PDP Context Activation and can also be re-negotiated at any time a PDP Context is in active state.

In GSM-A/Gb mode the negotiated QoS parameters are kept in the concept of a Packet Flow Context (PFC) and in Iu mode the QoS parameters are kept in the concept of a RAB (Radio access Bearer). 
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Figure 1
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Figure 2

3 PFC management overview
The GSM PFC service provides transport of signaling and user data between the MS and the SGSN with the negotiated GSM/GPRS PFC QoS. 
The GERAN PFC service has a range from the SGSN to the MS. The QoS parameters used in the radio network for a PFC is set up and negotiated between the core- and the radio network in the PDP Context Activation procedure as illustrated in the figure below. This is similar to the QoS management performed in UTRAN.

The PFC Management is illustrated in the PDP Context Activation procedure as shown in the figure below.
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PDP Context Activation Procedure for GSM

1)
The MS sends an Activate PDP Context Request  message containing the address of the PDP Context and the requested QoS parameters. to the SGSN. 

2)
The SGSN validates the Activate PDP Context Request and derives the SGSN address from the request parameters.


The SGSN may restrict the requested QoS attributes given its capabilities and the current load, and it shall restrict the requested QoS attributes according to the subscribed QoS profile.


The SGSN sends a Create PDP Context Request message to the affected GGSN containing a.o. the QoS parameters.


The GGSN creates a new entry in its PDP context table that allows the GGSN to route PDP PDUs between the SGSN and the packet data network. 


The GGSN then returns a Create PDP Context Response message containing the negotiated QoS.


If QoS Negotiated received from the SGSN is incompatible with the PDP context being activated, the GGSN rejects the Create PDP Context Request message. The GGSN operator configures the compatible QoS profiles. 

3)
The SGSN may  provide a BSS with QoS information related to the PDP Context in a Create BSS Packet Flow Context Request message. The message contains PFI and the Aggregate BSS QoS Profile (ABQP) Requested. The ABQP requested is derived by SGSN from the QoS profile negotiated for the PDP contexts that share a packet flow as follows:


The SGSN shall divide the transfer delay attribute in the QoS profile in one core network part and one BSS part. The SGSN estimates the transfer delay in the core network and subtracts this from the GPRS bearer service transfer delay. The result only covers the delay in the MS to SGSN segment of the GPRS PLMN. Since the BSS transports LLC PDUs obtained after segmentation of SDUs by the SNDCP layer, the SGSN shall convert the values of the GPRS bearer service attributes maximum SDU size, SDU error ratio, residual bit error ration, maximum bit rate, guaranteed bit rate and the resulting transfer delay to values applicable to the LLC PDUs. All other attributes in Aggregate BSS QoS Profile shall be the same as the corresponding GPRS bearer service attribute.


Multiple packet flow contexts can be related to one MS. The BSS packet flow contexts are identified by a packet flow identifier (PFI), which is assigned by the SGSN. 


A BSS packet flow context can be shared by one or more activated PDP contexts of the same MS with identical or similar negotiated QoS profiles. 


The data transfers related to PDP contexts that share the same BSS packet flow context constitute one packet flow. 


Over the radio interface and during an active transfer, a TBF is mapped to each PFC in a one-to-one relation.


The BSS may restrict the requested aggregate BSS QoS profile given its capabilities and the current load. The BSS creates a BSS packet flow context and inserts the parameters in its BSS context. The BSS returns a Create BSS Packet Flow Context Accept (IMSI, Packet Flow Id, Aggregate BSS QoS Profile Negotiated) message to the SGSN. The BSS uses then the negotiated aggregate BSS QoS profile when allocating radio resources and other resources such as buffer capacity.

4)
The SGSN returns an Activate PDP Context Accept message containing the QoS Negotiated, the Radio Priority and the Packet Flow Id to the MS.

The SGSN is now able to route PDP PDUs between the GGSN and the MS, and to start charging.

4 RAB management overview

The UMTS Bearer Service provides the UMTS QoS. The UMTS Bearer Service consists of two parts, the Radio Access Bearer Service and the Core Network Bearer Service.

The Radio Access Bearer Service provides confidential transport of signaling and user data between the UE and the core network with the QoS adequate to the negotiated UMTS bearer service.

. 

The Radio Access Bearer service has a range from the SGSN to the MS. The QoS parameters used in the radio network for a RAB is set up and negotiated between the core- and the radio network in the PDP Context Activation procedure as illustrated in the figure below.
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PDP Context Activation Procedure for UMTS

1) Identical to signalling in “A/Gb mode".

2) Identical to signalling in “A/Gb mode".

3) The RAB setup is done by the RAB Assignment procedure.


The SGSN sends a RAB Assignment Request message to the RAN to establish a RAB.


The RAN establishes the appropriate radio bearers.


The RAN returns a RAB Assignment Response message to the SGSN. If the SGSN receives a RAB Assignment Response message with a cause indicating that the requested QoS profile(s) can not be provided (e.g. "Requested Maximum Bit Rate not Available"), then the SGSN may send a new RAB Assignment Request message with different QoS profile(s). The number of re-attempts, if any, as well as how the new QoS profile(s) values are determined is implementation dependent.

4)
In case the QoS attributes have been downgraded in step 3, the SGSN may inform the GGSN about the downgraded QoS attributes by sending an Update PDP Context Request to the affected GGSN. The GGSN confirms the new QoS attributes by sending an Update PDP Context Response to the SGSN.

9)
The SGSN returns an Activate PDP Context Accept message containing the QoS Negotiated. 

The SGSN is now able to route PDP PDUs between the GGSN and the MS, and to start charging.

5 Comparison of QoS parameters for PFC and RAB Management

Below the QoS parameters used in the PFC and RAB establishment messages are listed in order to compare services provided by GSM/GPRS and UMTS (X – parameter included).

Parameter
RAB Assignment Request message
Create BSS PFC Request message
Comment

Priority level IE
X
--
Only for CS ; eMLPP

Pre-emption Capability
X
--
Only for CS ; eMLPP

Pre-emption Vulnerability 
X
--
Only for CS ; eMLPP

Allocation/Retention Priority IE
X (Value Range 1,2,3 according to 23.107; In the RANAP spec (25.413) this is an IE containing  the other eMLPP parameters.)
-- 
R97/98 Attribute ‘Precedence Class mapped to R99 Allocation/Retention priority.

Queuing allowed
X
--
Only for CS ; eMLPP

Delay Class
--
X (1-4; 4= Best effort)
Release 97/98 attribute; Mapped to R99 Traffic Class; Traffic Handling priority

Reliability Class
--
X (0-7)
Release 97/98 attribute; Mapped to  R99 SDU Error ratio and Residual bit error ratio and Delivery of Erroneous SDUs

Precedence Class
--
X (High, Medium, Low)
Release 97/98 attribute; Mapped to R99 Allocation/Retention priority

Peak Throughput
--
X (1kByte – 256kbyte)
Release 97/98 attribute; Mapped to R99 Maximum bitrate (kbps)  

Mean Throughput
--
X (100 oct./h – 50 Moct./h and Best Effort)
Release 97/98 attribute; There is no compatible R99 attribute.

Delivery of erroneous SDUs
X
X‘-‘, ‘yes’, ‘no’


SDU Error ratio
X
X (Range 1*10-1 1*10-6)


Residual BER
X
X (Range 5*10-2 6*10-8)


Source Statistic Descriptor
X
X (Unknown/Speech)


Traffic Class
X
X


Maximum Bit Rate UL
X
X


Maximum Bit Rate DL
X
X


Guaranteed Bit Rate UL
X
X


Guaranteed Bit Rate DL
X
X


Delivery Order
X
X


Maximum SDU Size
X
X


Transfer Delay
X
X


Traffic Handling Priority
X
X
Only for Interactive and Background services

SDU Format Information
X

To define exact sizes of the SDUs. For RLC Transparent mode and UE error prot.; Is not included in the PDP Context Activation procedure in rel. 5. Is intended for conversational services.
Only on CS side for Iu mode. 

RAB Asymmetry Indicator
X

Defines the asymmetry or symmetry of the RAB and the traffic direction. Is not specified in 23.107 or in 24.008. Is incl in 25.413. The SGSN extracts this parameter from the bit rate figures for up- and downlink in the 24.008 specification.

6 Conclusion

Based on preceding chapters the following conclusions are drawn :


· The UMTS and the GSM/GPRS QoS architecture are similar with respect to PFC and RAB services.

· The QoS parameters for the PFC and for the RAB establishment are the same with minor exceptions related to eMLPP and to transparent RLC mode. 

· That implies also that the release 99 PFC architecture can be used by extended services for streaming and conversational services in A/Gb mode. 


It is further proposed to include the PFC based QoS into the chapter 4 of the feasibility study.  
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