
3GPP TSG CN WG1 / ETSI STC SMG3 WPA
Tdoc N1-99866
Oxford, England
Revision of N1-99___

16-20 August, 1999



CHANGE REQUEST No :
Axxxr1
Please see embedded help file at the bottom of this
page for instructions on how to fill in this form correctly.



Technical Specification GSM / UMTS:
03.60
Version
7.0.0




Submitted to SMG
30
for approval
X
without presentation ("non-strategic")
X


list plenary meeting or STC here (
for information

with presentation ("strategic")




PT SMG CR cover form. Filename: crf26_3.doc

Proposed change affects:
SIM

ME

Network
X

(at least one should be marked with an X)

Work item:
GPRS

Source:
SMG6 GPRS
Date: 
1999-06-09

Subject:
Ga interface to the GPRS Logical Architecture diagram etc.

Category: 
F
Correction
X
Release: 
Phase 2



A
Corresponds to a correction in an earlier release


Release 96


(one category 
B
Addition of feature


Release 97


and one release 
C
Functional modification of feature


Release 98
X

only shall be 
D
Editorial modification


Release 99


marked with an X)



UMTS


Reason for 
change:

SMG#26 approved the GSM 12.15 (“GPRS Charging”) specification already in June 1998, it should be added to the reference list of the GSM 03.60. SMG#28 approved the GPRS accounting interface name Ga (that interface is used for GPRS charging data collection) in February 1999, that abbreviation is useful to be mentioned in GSM 03.60 too. The charging is an essential function in GPRS. The purpose of this update is to inform the GSM 03.60 specification readers better about the relationship of the GPRS charging function and the other GPRS architecture.



Clauses affected:
2, 3.2, 3.3, 5.4, 5.4.6 (new)

Other specs
Other releases of same spec

(  List of CRs:


affected:
Other core specifications

(  List of CRs:



MS test specifications / TBRs

(  List of CRs:



BSS test specifications

(  List of CRs:



O&M specifications

(  List of CRs:


Other 
comments:
The GSM 03.60 maintainers are allowed to do editorial changes to this CR if needed (e.g. to target document version etc.). The r1 of this CR is the SMG6 GPRS 1999-06-09 reviewed version.



  <--------- double-click here for help and instructions on how to create a CR.

 1
Scope

The present document defines the stage-2 service description for a General Packet Radio Service (GPRS) on GSM. CCITT I.130 [29] describes a three-stage method for characterisation of telecommunication services, and CCITT Q.65 [31] defines stage 2 of the method.

This version of the stage-2 service description covers the first phase of GPRS, and does not meet all the services and functionality described in GSM 02.60 [3]. An update to the present document to meet all the services and functionality in GSM 02.60 is foreseen.

The present document does not cover the lower layers of the GPRS GSM radio interface. GSM 03.64 [11] contains an overall description of the radio interface.

The present document does not cover the GPRS point-to-multipoint services. GSM 03.61 [9] contains the PTM multicast stage-2 service description. GSM 03.62 [10] contains the PTM group call stage-2 service description.
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3
Definitions, abbreviations and symbols

3.1
Definitions

Refer to GSM 02.60.

3.2
Abbreviations

For the purposes of the present document the following abbreviations apply. Additional applicable abbreviations can be found in GSM 01.04 [1].

AA
Anonymous Access

APN
Access Point Name

ATM
Asynchronous Transfer Mode

BG
Border Gateway

BSSAP+
Base Station System Application Part +

BSSGP
Base Station System GPRS Protocol

BVCI
BSSGP Virtual Connection Identifier

CCU
Channel Codec Unit
CGF
Charging Gateway Functionality
CGI
Cell Global Identification

CS
Circuit Switched

DNS
Domain Name System

GGSN
Gateway GPRS Support Node

GMM/SM
GPRS Mobility Management and Session Management

GSN
GPRS Support Node

GTP
GPRS Tunnelling Protocol

ICMP
Internet Control Message Protocol

IETF
Internet Engineering Task Force

IP
Internet Protocol

IPv4
Internet Protocol version 4

IPv6
Internet Protocol version 6

ISP
Internet Service Provider

LL‑PDU
LLC PDU

LLC
Logical Link Control

MAC
Medium Access Control

MNRF
Mobile station Not Reachable Flag

MNRG
Mobile station Not Reachable for GPRS flag

MNRR
Mobile station Not Reachable Reason

MTP2
Message Transfer Part layer 2

MTP3
Message Transfer Part layer 3

NGAF
Non-GPRS Alert Flag

NS
Network Service

NSAPI
Network layer Service Access Point Identifier

NSS
Network SubSystem

P‑TMSI
Packet TMSI

PCU
Packet Control Unit

PDCH
Packet Data CHannel

PDN
Packet Data Network

PDP
Packet Data Protocol, e.g., IP or X.25 [34]

PDU
Protocol Data Unit

PPF
Paging Proceed Flag

PTM
Point To Multipoint

PTP
Point To Point

PPP
Point-to-Point Protocol

PVC
Permanent Virtual Circuit

RA
Routeing Area

RAC
Routeing Area Code

RAI
Routeing Area Identity
RLC
Radio Link Control

SGSN
Serving GPRS Support Node

SM
Short Message

SM-SC
Short Message service Service Centre

SMS-GMSC
Short Message Service Gateway MSC

SMS-IWMSC
Short Message Service Interworking MSC

SN‑PDU
SNDCP PDU

SNDC
SubNetwork Dependent Convergence

SNDCP
SubNetwork Dependent Convergence Protocol

TCAP
Transaction Capabilities Application Part

TCP
Transmission Control Protocol

TID
Tunnel Identifier

TLLI
Temporary Logical Link Identity

TRAU
Transcoder and Rate Adaptor Unit

UDP
User Datagram Protocol

3.3
Symbols

For the purposes of the present document the following symbols apply:

Ga
Charging data collection interface between a CDR transmitting unit (e.g. GGSN or SGSN) and a CDR receiving functionality (CGF).

Gb
Interface between an SGSN and a BSS.

Gc
Interface between a GGSN and an HLR.

Gd
Interface between a SMS-GMSC and an SGSN, and between a SMS-IWMSC and an SGSN.

Gf
Interface between an SGSN and an EIR.

Gi
Reference point between GPRS and an external packet data network.

Gn
Interface between two GSNs within the same PLMN.

Gp
Interface between two GSNs in different PLMNs. The Gp interface allows support of GPRS network services across areas served by the co-operating GPRS PLMNs.

Gr
Interface between an SGSN and an HLR.

Gs
Interface between an SGSN and an MSC/VLR.

kbit/s
Kilobits per second.

R
Reference point between a non-ISDN compatible TE and MT. Typically this reference point supports a standard serial interface.

Um
Interface between the mobile station (MS) and the GPRS fixed network part. The Um interface is the GPRS network interface for providing packet data services over the radio to the MS. The MT part of the MS is used to access the GPRS services through this interface.

5.4
Logical Architecture

GPRS is logically implemented on the GSM structure through the addition of two network nodes, the Serving GPRS Support Node and the Gateway GPRS Support Node. It is necessary to name a number of new interfaces. No inference should be drawn about the physical configuration on an interface from Figure 1.
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Figure 1: Overview of the GPRS Logical Architecture

5.4.1
GPRS Support Nodes

A GPRS Support Node (GSN) contains functionality required to support GPRS. In one PLMN, there may be more than one GSN.

The Gateway GPRS Support Node (GGSN) is the node that is accessed by the packet data network due to evaluation of the PDP address. It contains routeing information for attached GPRS users. The routeing information is used to tunnel PDUs to the MS's current point of attachment, i.e., the Serving GPRS Support Node. The GGSN may request location information from the HLR via the optional Gc interface. The GGSN is the first point of PDN interconnection with a GSM PLMN supporting GPRS (i.e., the Gi reference point is supported by the GGSN).

The Serving GPRS Support Node (SGSN) is the node that is serving the MS (i.e., the Gb interface is supported by the SGSN). At GPRS attach, the SGSN establishes a mobility management context containing information pertaining to e.g., mobility and security for the MS. At PDP Context Activation, the SGSN establishes a PDP context, to be used for routeing purposes, with the GGSN that the GPRS subscriber will be using.

The SGSN and GGSN functionalities may be combined in the same physical node, or they may reside in different physical nodes. SGSN and GGSN contain IP routeing functionality, and they may be interconnected with IP routers. When SGSN and GGSN are in different PLMNs, they are interconnected via the Gp interface. The Gp interface provides the functionality of the Gn interface, plus security functionality required for inter-PLMN communication. The security functionality is based on mutual agreements between operators.

The SGSN may send location information to the MSC/VLR via the optional Gs interface. The SGSN may receive paging requests from the MSC/VLR via the Gs interface.

5.4.2
GPRS Backbone Networks

There are two kinds of GPRS backbone networks. These are called:

-
intra-PLMN backbone network; and

-
inter-PLMN backbone network.

The intra-PLMN backbone network is the IP network interconnecting GSNs within the same PLMN.

The inter-PLMN backbone network is the IP network interconnecting GSNs and intra-PLMN backbone networks in different PLMNs.




Figure 2: Intra- and Inter-PLMN Backbone Networks

Every intra-PLMN backbone network is a private IP network intended for GPRS data and GPRS signalling only. A private IP network is an IP network to which some access control mechanism is applied in order to achieve a required level of security. Two intra-PLMN backbone networks are connected via the Gp interface using Border Gateways (BGs) and an inter-PLMN backbone network. The inter-PLMN backbone network is selected by a roaming agreement that includes the BG security functionality. The BG is not defined within the scope of GPRS. The inter-PLMN backbone can be a Packet Data Network, e.g., the public Internet or a leased line.

5.4.3
HLR

The HLR contains GPRS subscription data and routeing information. The HLR is accessible from the SGSN via the Gr interface and from the GGSN via the Gc interface. For roaming MSs, HLR may be in a different PLMN than the current SGSN.

5.4.4
SMS-GMSC and SMS-IWMSC

The SMS-GMSC and SMS-IWMSC are connected to the SGSN via the Gd interface to enable GPRS MSs to send and receive SMs over GPRS radio channels.

5.4.5
GPRS Mobile Stations

A GPRS MS can operate in one of three modes of operation. The mode of operation depends on the services that the MS is attached to, i.e., only GPRS or both GPRS and other GSM services, and upon the MS's capabilities to operate GPRS and other GSM services simultaneously.

-
Class‑A mode of operation: The MS is attached to both GPRS and other GSM services, and the MS supports simultaneous operation of GPRS and other GSM services.

-
Class‑B mode of operation: The MS is attached to both GPRS and other GSM services, but the MS can only operate one set of services at a time. In network operation mode III (see subclause "Paging Co-ordination"), an MS that is capable of monitoring only one paging channel at a time cannot operate in class B mode of operation. In this case, such an MS shall revert to class‑C mode of operation.

-
Class‑C mode of operation: The MS is exclusively attached to GPRS services.

NOTE:
Other GSM technical specifications may refer to the MS modes of operation as GPRS class‑A MS, GPRS class‑B MS, and GPRS class‑C MS.
5.4.6
Charging Gateway Functionality

The Charging Gateway Functionality (CGF) is described in GSM 12.15.
5.5
Assignment of Functions to General Logical Architecture

The functions identified in the functional model are assigned to the logical architecture.

Table 1: Mapping of Functions to Logical Architecture

Function
MS
BSS
SGSN
GGSN
HLR

Network Access Control:






Registration




X

Authentication and Authorisation
X

X

X

Admission Control
X
X
X



Message Screening



X


Packet Terminal Adaptation
X





Charging Data Collection


X
X









Packet Routeing & Transfer:






Relay
X
X
X
X


Routeing
X
X
X
X


Address Translation and Mapping
X

X
X


Encapsulation
X

X
X


Tunnelling


X
X


Compression
X

X



Ciphering
X

X

X








Mobility Management:
X

X
X
X








Logical Link Management:






Logical Link Establishment
X

X



Logical Link Maintenance
X

X



Logical Link Release
X

X










Radio Resource Management:






Um Management
X
X




Cell Selection
X
X




Um-Tranx
X
X




Path Management

X
X
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