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2.4. GPRS: 

The next step toward more flexible and powerful data transmission avoids the 
problems 

of HSCSD by being fully packet-oriented. The general packet radio service (GPRS) provides 
packet mode transfer for applications that exhibit traffic patterns such as frequent 
transmission of small volumes (e.g., typical web requests) or infrequent transmissions of small 
or medium volumes (e.g., typical web responses) according to the requirement specification. 
For the new GPRS radio channels, the GSM system can allocate between one and eight time 
slots within a TDMA frame. Time slots are not allocated in a fixed, pre-determined manner 
but on demand. All time slots can be shared by the active users; up- and downlink are allocated 
separately. Allocation of the slots is based on current load and operator preferences. The 
GPRS concept is independent of channel characteristics and of the type of channel (traditional 
GSM traffic or control channel), and does not limit the maximum data rate (only the GSM 
transport system limits the rate). All GPRS services can be used in parallel to conventional 
services. GPRS includes several security services such as authentication, access control, user 
identity confidentiality, and user information confidentiality. 

 
The GPRS architecture introduces two new network elements, which are called GPRS 

support nodes (GSN) and are in fact routers. All GSNs are integrated into the standard GSM 
architecture, and many new interfaces have been defined. The gateway GPRS support node 
(GGSN) is the interworking unit between the GPRS network and external packet data networks 
(PDN). This node contains routing information for GPRS users, performs address conversion, 
and tunnels data to a user via encapsulation. The GGSN is connected to external networks 
(e.g., IP or X.25) via the Gi interface and transfers packets to the SGSN via an IPbased GPRS 
backbone network (Gn interface). The other new element is the serving GPRS support node 
(SGSN) which supports the MS via the Gb interface. The SGSN, for example, requests user 
addresses from the GPRS register (GR), keeps track of the individual MSs’ location, is 
responsible for collecting billing information (e.g., counting bytes), HLR, stores all GPRS-
relevant data. 
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GPRS Architecture Reference Model 

 
As shown above, packet data is transmitted from a PDN, via the GGSN and SGSN 

directly to the BSS and finally to the MS. The MSC, which is responsible for data transport in 
the traditional circuit-switched GSM, is only used for signaling in the GPRS scenario. Before 
sending any data over the GPRS network, an MS must attach to it, following the procedures 
of the mobility management. The attachment procedure includes assigning a temporal 
identifier, called a temporary logical link identity (TLLI), and a ciphering key sequence number 
(CKSN) for data encryption. For each MS, a GPRS context is set up and stored in the MS and in 
the corresponding SGSN. Besides attaching and detaching, mobility management also 
comprises functions for authentication, location management, and ciphering. 

 
The following figure shows the protocol architecture of the transmission plane for 

GPRS. All data within the GPRS backbone, i.e., between the GSNs, is transferred using the 
GPRS tunnelling protocol (GTP). GTP can use two different transport protocols, either the 
reliable TCP (needed for reliable transfer of X.25 packets) or the non-reliable UDP (used for IP 
packets). The network protocol for the GPRS backbone is IP (using any lower layers). To adapt 
to the different characteristics of the underlying networks, the subnetwork dependent 
convergence protocol (SNDCP) is used between an SGSN and the MS. On top of SNDCP and 
GTP, user packet data is tunneled from the MS to the GGSN and vice versa. To achieve a high 
reliability of packet transfer between SGSN and MS, a special LLC is used, which comprises 
ARQ and FEC mechanisms for PTP (and later PTM) services. 
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GPRS Transmission Plane Protocol Reference Model 
 
 

A base station subsystem GPRS protocol (BSSGP) is used to convey routing and QoS- 
related information between the BSS and SGSN. BSSGP does not perform error correction and 
works on top of a frame relay (FR) network. Finally, radio link dependent protocols are needed 
to transfer data over the Um interface. The radio link protocol (RLC) provides a reliable link, 
while the MAC controls access with signalling procedures for the radio channel and the 
mapping of LLC frames onto the GSM physical channels. The radio interface at Um needed for 
GPRS does not require fundamental changes compared to standard GSM. 

 


