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Scope

The present document defines the stage 2 service description for a GSM/EDGE Radio Access Network (GERAN). CCITT I.130 describes a three-stage method for characterisation of telecommunication services, and CCITT Q.65 defines stage 2 of the method.

The present document illustrates how the services requested by a GSM/UMTS Core Network are realized by the GERAN.

The main focus of the present document is on functionality related to the Iu interfaces. The aim of the present document is not to describe functionality related to the A and Gb interfaces in details. There is no detailed description of the interfaces towards the core network and only references are given to the appropriate specifications.

NEXT SECTION CHANGED

4.1
GERAN Reference Architecture

The reference architecture of GERAN is illustrated in Figure 1.

GERAN connects with A, Gb and Iu interfaces to the core network. Two Base Station Subsystems (BSS) may be connected to each other with an Iur-g interface.

NOTE:
A BSS and an RNC may also be connected via an Iur-g interface. This is FFS.

The mobile station shall operate using only the following modes:

a)
A / Gb mode, e.g. for pre-Release 5 terminals, for Release 5 terminals when connected to a GERAN with no Iu interface towards the Core Network;

b)
Iu mode (i.e. Iu-CS and Iu-PS), e.g. for Release 5 terminals when connected to a GERAN with Iu interfaces towards the Core Network.

Both modes must be supported by the standard and no other modes (e.g. A / Iu-PS or Iu-CS / Gb) shall be allowed.
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Figure 1: GERAN reference architecture

The functional split within a BSS is implementation-dependent.
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4.3.2
User plane

Figure 4 shows the user plane for GERAN connected to a packet switched core network domain. For reference, GPRS and UMTS protocol stacks when connected to the packet switched core network domain are described in 3G TS 23.060 [24].
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Figure 4: User Plane protocols towards Packet Switched Core Network domain

The Iu-ps protocol stack is inherited from UMTS specifications (Ref. 1-6). However, GERAN expects more transport layer options than ATM (3GPP Work Item "IP Transport in UTRAN").

4.3.3
Control plane

Figure 5 shows a high level view of the control plane for GERAN when connected to a packet switched core network domain. For reference, GPRS and UMTS Control Plane protocol stacks when connected to the packet switched core network domain are depicted in Figures 7 of [24] and 8 of [24] respectively.
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Figure 5: Control Plane protocols towards Packet Switched Core Network domain

NOTE:
The Iu-ps protocol stack is inherited from UMTS specifications (Ref. 1-6). However, GERAN expects more transport layer options than ATM (3GPP Work Item "IP Transport in UTRAN").

NOTE:
RRC uses the services of LAPDm only on broadcast and common control channels.
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4.4.2
User plane

Figure 6 shows the user plane for GERAN connected to a circuit switched core network domain
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Figure 6: User Plane protocols towards Circuit-Switched Core Network domain

NOTE:
The figure only shows existing Release 99 Transport layer options for A and Iu-cs.

NOTE:
The Iu-cs protocol stack is inherited from UMTS specifications [1-6]. However, GERAN expects more transport layer options than ATM (3GPP Work Item “IP Transport in UTRAN”).

4.4.3
Control plane

Figure 7 shows the control plane for GERAN connected to a circuit switched core network domain.
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Figure 7: Control Plane Protocols towards Circuit-Switched Core Network Domain

NOTE:
The Iu-cs protocol stack is inherited from UMTS specifications [1-6]. However, GERAN expects more transport layer options than ATM (3GPP Work Item “IP Transport in UTRAN”).

NOTE:
RRC uses the services of LAPDm only on broadcast and common control channels.
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4.5.2
Protocol architecture

Figure 9 represents the protocol architecture for Iur-g interface. It is based on the UTRAN Iur protocol architecture, and only the control plane of the protocol is used for Iur-g. See [19-22].

The Radio Network Subsystem Application Part (RNSAP) for GERAN contains a sub-set of the UTRAN RNSAP procedures. However the contents of the messages used over Iur-g might differ.

NOTE:
The Transport Network protocols shown here are adopted from UTRAN Release 99, although they are subject to change for GERAN Release 5 and this figure will be modified accordingly.
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Figure 9: Iur-g Protocol Architecture
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5.1
Protocol Structure when connecting through Iu

The radio interface is layered into three protocol layers: 

-
the physical layer (L1);

-
the data link layer (L2);

-
the network layer (L3).

Layer 2 is split into the following sublayers: Radio Link Control (RLC), Medium Access Control (MAC) protocol and Packet Data Convergence Protocol (PDCP). RLC/MAC is used as layer 2 in the control plane below RRC, except for operation on the BCCH and CCCH, where DL is used. Whether the Broadcast/Multicast Control (BMC) protocol described in 25.301 is needed is for further study.

The protocol architecture is divided into Control (C-) and User (U-) planes. The RLC and MAC protocols and the physical layer carries data from both C- and U-plane. PDCP exists in the U-plane only.

In the C-plane, Layer 3 is partitioned into sublayers where the lowest sublayer, denoted as Radio Resource Control (RRC), interfaces with layer 2 and terminates in the GERAN. The next sublayer provides 'Duplication avoidance' functionality as specified in TS 24.007. It terminates in the CN but is part of the Access Stratum; it provides the Access Stratum Services to higher layers. The higher layer signalling such as Mobility Management (MM) and Call Control (CC) are assumed to belong to the non-access stratum, and therefore not in the scope of 3GPP TSG GERAN. On the general level, the protocol architecture is similar to the current ITU-R protocol architecture, ITU-R M.1035.

Figure 10 shows the radio interface protocol architecture. Each block in Figure 10 represents an instance of the respective protocol. Service Access Points (SAP) for peer-to-peer communication are marked with circles at the interface between sublayers. The SAP between MAC and the physical layer provides the logical channels. In the C‑plane, the interface between 'Duplication avoidance' and higher L3 sublayers (CC, MM) is defined by the General Control (GC), Notification (Nt) and Dedicated Control (DC) SAPs. A description of these SAPs can be found in TS 23.110.

Also shown in the figure are connections between RRC and MAC as well as RRC and L1 providing local inter-layer control services. An equivalent control interface exists between RRC and the RLC sublayer, between RRC and the PDCP sublayer. These interfaces allow the RRC to control the configuration of the lower layers. For this purpose separate Control SAPs are defined between RRC and each lower layer (PDCP, RLC, MAC, and L1).

The GERAN can be requested by the CN to prevent loss of data according to the quality of service requirements [UMTS 23.107] of the bearer in question (i.e. independently of the handovers on the radio interface), as long as an inter-BSS handover does not take place. This is a basic requirement to be fulfilled by the GERAN retransmission functionality as provided by the RLC sublayer. However, in case of the inter-BSS handover, the prevention of the loss of data may not be guaranteed autonomously by the GERAN but relies on 'Duplication avoidance' functions in the CN.
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Figure 10: Radio Interface protocol architecture

Figure 10 reflects the radio interface protocol architecture as defined specifically in Release 5 connecting to the Iu interface.
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6.1.4
RB ID and TFI 

A Temporary Block Flow (TBF) is a connection used by two MAC entities to support the unidirectional transfer of higher layer PDUs on physical subchannels. The TBF is offered by the MAC layer to higher layers. One TBF carries data belonging to one RLC instance. An RLC instance cannot perform multiplexing or splitting functions. One RLC instance carries data belonging to one RB.

An established RB can exist in GERAN without an associated TBF.

More than one TBF may be allocated to a single MS in any direction.

When establishing a TBF, GERAN shall associate one unique TFI with the TBF. A TFI shall be unique among MSs sharing the same PDCH per direction.

At least the following is supported:

-
a TBF is established when there is traffic to send (analogous to 3GPP TS 04.60 Release 99).

A TBF may spread over several physical subchannels. However, the physical subchannels shall be of the same type (i.e. either SPSCH or DPSCH, but not both simultaneously).

When a radio bearer using PDTCH is established or re-configured (e.g. an existing radio bearer that currently has no physical subchannel allocated) onto one more DPSCHs, a TBF is implicitly established on the allocated DPSCHs.

For an existing radio bearer that has a TBF already established using one or more SPSCHs, the physical sub-channel allocation of the TBF may be re-configured onto one or more DPSCHs using RRC procedures.

The TFI used on each DPSCH shall be set equal to the RB ID value. The TFI is valid until either the DPSCHs are released or the RB with which the TBF is associated is either released or reconfigured onto one or more SPSCHs, whichever occurs first.
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6.8.3
Logical Channels

6.8.3.1
Traffic channels

Traffic channels of type TCH are intended to carry either encoded speech or user data on dedicated physical subchannel. TCH can be either full rate (TCH/F) or half rate (TCH/H).

Traffic channels of type O-TCH are intended to carry encoded speech on dedicated physical subchannel. O-TCH can be either full rate (O-TCH/F) or half rate (O-TCH/H).

Traffic channels of type E-TCH are intended to carry user data on dedicated physical subchannels.

Packet data traffic channels (PDTCH) are intended to carry user data on either dedicated or shared physical subchannels. PDTCH's can be either full rate (PDTCH/F) or half rate (PDTCH/H).

6.8.3.2
Control channels

Control channels carry signalling or synchronization data. Four categories of control channels are defined: broadcast, common, dedicated control channels and cell broadcast channels. Specific channels within these categories are defined in the clauses following.

6.8.3.2.1
Broadcast channels

GERAN shall reuse Release 99 broadcast channels. Any addition shall be made in a backwards compatible manner.

6.8.3.2.2
Common control type channels

GERAN common control type channels shall be based on Release 99 common control type channels. Any addition shall be made in a backwards compatible manner.

6.8.3.2.3
Dedicated control channels

On a dedicated physical subchannel:

i)
The Fast Associated Control channel (FACCH) associated to one TCH. FACCH can either be full rate (FACCH/F, E-FACCH/F, O-FACCH/F) or half rate (FACCH/H, O-FACCH/H) depending whether it is associated to a full rate or half rate TCH.

ii)
The Packet Associated Control channel (PACCH) associated to one PDTCH: The PACCH is bi-directional. PACCH/U is used for the uplink and PACCH/D for the downlink. PACCH can either be full rate (PACCH/F) or half rate (PACCH/H) depending whether it is associated to a full rate or half rate PDTCH.

iii)
The Slow Associated Control channel (SACCH) associated to one TCH and/or PDTCH. SACCH can either be full rate (SACCH/TF) or half rate (SACCH/TH) depending whether it is associated to a full rate or half rate TCH.

iv)
The Stand-alone Dedicated Control Channel (SDCCH) is a bi-directional dedicated control channel whose allocation is not linked to the allocation of a TCH [UMTS 45.003].

On a shared physical subchannel:

i)
The Packet Associated Control channel (PACCH): The PACCH is bi-directional. PACCH/U is used for the uplink and PACCH/D for the downlink. PACCH can either be full rate (PACCH) or half rate (PACCH/H) depending whether it is associated to a full rate or half rate PDTCH.

ii)
The Packet Timing advance Control CHannel uplink (PTCCH/U): Used to transmit random access bursts to allow estimation of the timing advance for one MS in packet transfer mode.

iii)
The Packet Timing advance Control CHannel downlink (PTCCH/D): Used to transmit timing advance updates for several MS. One PTCCH/D is paired with several PTCCH/U's.

6.8.3.2.4
Cell Broadcast Channel (CBCH)

GERAN shall reuse Release 99 cell broadcast channel.
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