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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 GPRS:
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Figure 4: User Plane for GPRS

Legend:

-
GPRS Tunnelling Protocol for the user plane (GTP‑U): This protocol tunnels user data between GPRS Support Nodes in the backbone network. All PDP PDUs shall be encapsulated by the GPRS Tunnelling Protocol. 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 IP version 4 protocol. Ultimately, IP version 6 shall be used. IP version 4 is defined in RFC 791.

-
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 BSS and 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 BSS and SGSN, and may be 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.

9.3
Packet Routeing and Transfer Function

The packet routeing and transfer function:

-
routes and transfers packets between a mobile TE and an external network, i.e., between reference point R and reference point Gi;

-
routes and transfers packets between mobile TE and other GPRS PLMN, i.e., between reference point R and reference point Gi via interface Gp; and

-
routes and transfers packets between TEs, i.e., between the R reference point in different MSs.

The PDP PDUs shall be routed and transferred between the MS and the GGSN as N‑PDUs. The maximum size of each N‑PDU shall be 1 500 octets [FFS]. When the MS or the GGSN receives a PDP PDU that is not larger than the maximum N‑PDU size, then the PDP PDU shall be routed and transferred as one N‑PDU. When the MS or the GGSN receives a PDP PDU that is larger than the maximum N‑PDU size, then the PDP PDU shall be segmented, discarded or rejected, depending on the PDP type and the implementation. The packet data protocol in the MS may limit the maximum size of the PDP PDUs that are routed and transferred, e.g., due to MS memory limitations.

Between the 2G‑SGSN and the MS, PDP PDUs are transferred with SNDCP. Between the 3G‑SGSN and the MS, PDP PDUs are transferred with GTP‑U and PDCP.

Between the SGSN and the GGSN, PDP PDUs are routed and transferred with the UDP/IP protocols. The GPRS Tunnelling Protocol transfers data through tunnels. A tunnel is identified by a tunnel endpoint identifier (TEID) and a GSN address.

When multiple PDP contexts exist for the same PDP address of an MS, then the GGSN routes downlink N‑PDUs to the different GTP tunnels based on the TFTs assigned to the PDP contexts. Upon reception of a PDP PDU, the GGSN evaluates for a match, first the packet filter amongst all TFTs that has the smallest evaluation precedence index and, in case no match is found, proceeds with the evaluation of packet filters in increasing order of their evaluation precedence index. This procedure shall be executed until a match is found, in which case the N‑PDU is tunnelled to the SGSN via the PDP context that is associated with the TFT of the matching packet filter. If no match is found, the N‑PDU shall be sent via the PDP context that does not have a TFT assigned to it; if all PDP contexts have a TFT assigned, the GGSN shall silently discard the PDP PDU.

The MS is responsible for creating or modifying PDP contexts and their QoS. The MS should define TFTs in such a way that downlink PDP PDUs are routed to a PDP context that best matches the QoS requested by the receiver of this PDU (e.g., an application supporting QoS).

For each uplink PDP PDU, the MS should choose the PDP context that best matches the QoS requested by the sender of this PDP PDU (e.g., an application supporting QoS). Packet classification and routeing within the MS is an MS-local matter. The GGSN shall not match uplink N‑PDUs against TFTs.

TFTs are used for PDP types IP and PPP only. For PDP type PPP a TFT is applicable only when IP traffic is carried over PPP. If PPP carries header-compressed IP packets, then a TFT cannot be used.

To support roaming subscribers, and for forward compatibility, the SGSN is not required to know the tunnelled PDP. Every SGSN shall have the capability to transfer PDUs belonging to PDPs not supported in the PLMN of the SGSN.

9.6.1
Encapsulation Between GSNs

The packet domain PLMN backbone network encapsulates a PDP PDU with a GPRS Tunnelling Protocol header, and inserts this GTP PDU in a UDP PDU that again is inserted in an IP PDU. The IP and GTP PDU headers contain the GSN addresses and tunnel endpoint identifier necessary to uniquely address a GSN PDP context.

12.1
Transmission Modes

For GPRS, the LLC and RLC protocols offer various transmission modes. The combinations of the LLC and RLC transmission modes define the QoS reliability classes (see subclause "Reliability Class").

For UMTS, the RLC protocol provides various transmission modes to support user data transmission with different QoS.

The RLC protocol for GPRS and the RLC protocol for UMTS are distinct protocols of different Radio Access Networks.

12.1.1
GTP‑U Transmission Modes

One mode of operation of the GTP‑U layer is supported for information transfer between the GGSN and SGSN; unacknowledged (UDP/IP). In UMTS, GTP‑U is also used on the Iu interface for user data transport. Only the unacknowledged mode (UDP/IP) is supported on the Iu interface.


12.5
Octet Stream Protocol Functionality

The Octet Stream Protocol (OSP) is used to carry an unstructured octet (character) stream between the MS and GGSN. It is used to provide a character pipe to allow an MS to communicate (via the GGSN) with an arbitrary Internet host, or other character-based service. PDP type shall be selected as OSP for this purpose. Unlike PDP types IP and X.25, OSP has no existence outside the PLMN. In the MS there is a character stream at the R reference point together with some optional control signals. In the GGSN there is a relay function, carrying the same character stream and control signals between OSP and a fixed-network protocol stack.

OSP has two modes of operation. In octet mode, it uses a Packet Assembly function to assemble a number of user octets into a single packet for more efficient transport by the underlying protocols. A complementary Packet Disassembly function performs the reverse operation in the peer OSP. In block mode, the Packet Assembly / Disassembly (PAD) function is bypassed. In this case, data is transferred between the OSP user and OSP in blocks of octets. Each block of octets is delivered as a single OSP PDU to the underlying protocol. The selection of octet or block mode is made independently for each OSP connection as an implementation or configuration decision before the connection is established, and remains fixed for the duration of the connection. An example of the use of the block mode is when OSP is used for interworking with a fixed network where the octets are also carried in packets. This avoids the use of back-to-back PADs. It could also be used in an embedded MT where the application transfers data in blocks of octets.

The quality of service is determined mainly by that provided by the underlying layers. However, the end-to-end delay may be affected by the presence of the PAD function. A reliable (acknowledged) service shall be provided by the layer below SNDCP.

The main functions of OSP are:

-
transport of an unstructured octet stream;

-
packet assembly and disassembly to make efficient use of network resources; and

-
end-to-end flow control.

OSP may additionally provide:

-
transport of a "break" signal;

-
transport of control information blocks between the OSP users;

-
user control of packet assembly buffer forwarding; and

-
direct OSP user access to the underlying packet service, bypassing the PAD.

Figure 78 illustrates the OSP user plane for GPRS, and Figure 79 for UMTS.


[image: image3.wmf]Relay

Network

Service

GTP

-U

SNDCP

LLC

RLC

MAC

GSM RF

SNDCP

LLC

BSSGP

L1bis

RLC

MAC

GSM RF

BSSGP

L1bis

Relay

L2

L1

IP

L2

L1

IP

GTP

-U

Um

Gb

Gn

Gi

MT

BSS

SGSN

GGSN

Network

Service

TCP

(

UDP

)

TCP

(

UDP

)

Fixed-

network

protocol

stack

(e.g.,

TCP/IP

over the

Internet)

R

Relay

OSP

R ref.

point

protocol

stack

(e.g.,

async.

characters

over

V.28)

Relay

OSP


Figure 78: GPRS User Plane for PDP Type OSP
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Figure 79: UMTS User Plane for PDP Type OSP

12.6.1
User Plane for PDP Type PPP

The user plane for the PDP type PPP consists of a PPP protocol stack above SNDCP for GPRS or above PDCP for UMTS in the MS, and above GTP in the GGSN. The GGSN may either terminate the PPP protocol and access the packet data network at the IP level, or further tunnel PPP PDUs via e.g., L2TP.

In case the application above PPP uses a different protocol than IP (e.g., IPX or AppleTalk), the interconnection to the packet data network is outside the scope of this specification.
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Figure 80: GPRS User Plane for PDP Type PPP
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Figure 81: UMTS User Plane for PDP Type PPP
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