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5.6.1
User Plane (GSM only)

5.6.1.1
MS – GGSN

The user plane consists of a layered protocol structure providing user information transfer, along with associated information transfer control procedures (e.g., flow control, error detection, error correction and error recovery). The user plane independence of the Network Subsystem (NSS) platform from the underlying radio interface is preserved via the Gb interface. The following user plane is used in A/Gb mode:
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Figure 4: User Plane for GSM

Legend:

-
GPRS Tunnelling Protocol for the user plane (GTP‑U): This protocol tunnels user data between GPRS Support Nodes in the backbone network. The GPRS Tunnelling Protocol shall encapsulate all PDP PDUs. GTP is specified in 3G TS 29.060 [26].

-
UDP carries GTP PDUs for protocols that do not need a reliable data link (e.g., IP), and provides protection against corrupted GTP PDUs. UDP is defined in RFC 768 [39].

-
IP: This is the backbone network protocol used for routeing user data and control signalling. The backbone network may initially be based on the IPv4. Ultimately, IPv6 shall be used. IPv4 is defined in RFC 791[40]. When GSNs can potentially communicate with other GSNs supporting only IPv4 (e.g. at inter SGSN routeing area update), the use of IPv6 is not recommended in this release of the standards, as PDP contexts cannot be transferred between GSNs supporting different IP versions.
-
Subnetwork Dependent Convergence Protocol (SNDCP): This transmission functionality maps network-level characteristics onto the characteristics of the underlying network. SNDCP is specified in GSM 04.65 [16].

-
Logical Link Control (LLC): This layer provides a highly reliable ciphered logical link. LLC shall be independent of the underlying radio interface protocols in order to allow introduction of alternative GPRS radio solutions with minimum changes to the NSS. LLC is specified in GSM 04.64.

-
Relay: In the BSS, this function relays LLC PDUs between the Um and Gb interfaces. In the SGSN, this function relays PDP PDUs between the Gb and Gn interfaces.

-
Base Station System GPRS Protocol (BSSGP): This layer conveys routeing- and QoS-related information between the BSS and the SGSN. BSSGP does not perform error correction. BSSGP is specified in GSM 08.18 [21].

-
Network Service (NS): This layer transports BSSGP PDUs. NS is based on the Frame Relay connection between the BSS and the SGSN, and may - multi-hop and traverse a network of Frame Relay switching nodes. NS is specified in GSM 08.16 [20].

-
RLC/MAC: This layer contains two functions: The Radio Link Control function provides a radio-solution-dependent reliable link. The Medium Access Control function controls the access signalling (request and grant) procedures for the radio channel, and the mapping of LLC frames onto the GSM physical channel. RLC/MAC is defined in GSM 04.60 [14].

-
GSM RF: As defined in GSM 05 series.

Next modified section

5.6.2
User Plane (UMTS only)

5.6.2.1
MS – GGSN
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Figure 6: User Plane for UMTS

Legend:

-
Packet Data Convergence Protocol (PDCP): This transmission functionality maps higher-level characteristics onto the characteristics of the underlying radio-interface protocols. PDCP provides protocol transparency for higher-layer protocols. PDCP supports e.g., IPv4, PPP and IPv6. Introduction of new higher-layer protocols shall be possible without any changes to the radio-interface protocols. PDCP provides protocol control information compression. PDCP is specified in 3G TS 25.323.

NOTE:
Unlike in A/Gb mode, user data compression is not supported in Iu mode, because the data compression efficiency depends on the type of user data, and because many applications compress data before transmission. It is difficult to check the type of data in the PDCP layer, and compressing all user data requires too much processing.

-
GPRS Tunnelling Protocol for the user plane (GTP‑U): This protocol tunnels user data between UTRAN and the 3G‑SGSN, and between the GSNs in the backbone network. GTP encapsulates all PDP PDUs. GTP is specified in 3G TS 29.060.

-
UDP/IP: These are the backbone network protocols used for routeing user data and control signalling. Though IPv6 can optionally be used, when GSNs or RNCs can potentially communicate with other GSNs or RNCs supporting only IPv4 (e.g. at inter SGSN routeing area update or SRNS relocation), the use of IPv6 is not recommended in this release of the standards, as contexts cannot be transferred between GSNs or RNCs supporting different IP versions.
-
Asynchronous Transfer Mode (ATM): The information to be transmitted is divided into fixed-size cells (53 octets), multiplexed, and transmitted. ATM is specified in I.361 [59].
-
ATM Adaptation Layer 5 (AAL5): This adaptation layer protocol provides support for variable-bitrate connection-oriented or connectionless data services. AAL5 is specified in I.363.5 [67].
-
Radio Link Control (RLC): The RLC protocol provides logical link control over the radio interface. There may be several simultaneous RLC links per MS. Each link is identified by a Bearer Id. RLC is defined in 3G TS 25.322.
-
Medium Access Control (MAC): The MAC protocol controls the access signalling (request and grant) procedures for the radio channel. MAC is specified in 3G TS 25.321.
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