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3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ARQ 
Automatic Repeat Request

ASC
Access Service Class 

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

BMC
Broadcast/Multicast Control

C-
Control-

CC
Call Control

CCCH
Common Control Channel

CCH
Control Channel

CCTrCH
Coded Composite Transport Channel

CN
Core Network

CPCH 
Common Packet channel
CRC
Cyclic Redundancy Check

CTCH
Common Traffic Channel

DC
Dedicated Control (SAP)

DCA
Dynamic Channel Allocation

DCCH
Dedicated Control Channel

DCH
Dedicated Channel

DL
Downlink

DRNC
Drift Radio Network Controller

DSCH
Downlink Shared Channel

DTCH
Dedicated Traffic Channel

FACH 
Forward Link Access Channel

FAUSCH
Fast Uplink Signalling Channel

FCS
Frame Check Sequence

FDD
Frequency Division Duplex

GC
General Control (SAP)

HO
Handover

ITU
International Telecommunication Union

kbps
kilo-bits per second

L1
Layer 1 (physical layer)

L2
Layer 2 (data link layer)

L3
Layer 3 (network layer)

LAC
Link Access Control

LAI
Location Area Identity

MAC
Medium Access Control

MM
Mobility Management

Nt
Notification (SAP)

OCCCH
ODMA Common Control Channel

ODCCH
ODMA Dedicated Control Channel

ODCH
ODMA Dedicated Channel

ODMA
Opportunity Driven Multiple Access

ORACH
ODMA Random Access Channel

ODTCH
ODMA Dedicated Traffic Channel

PCCH
Paging Control Channel

PCH 
Paging Channel

PDCP
Packet Data Convergence Protocol 

PDU
Protocol Data Unit

PHY
Physical layer

PhyCH
Physical Channels


RAB
Radio Access Bearer

RACH
Random Access Channel

RB
Radio Bearer

RLC
Radio Link Control 

RNC
Radio Network Controller

RNS
Radio Network Subsystem

RNTI
Radio Network Temporary Identity

RRC
Radio Resource Control

SAP
Service Access Point

SDU
Service Data Unit

SHCCH
Shared Channel Control Channel 

SRNC
Serving Radio Network Controller

SRNS
Serving Radio Network Subsystem

TCH
Traffic Channel

TDD
Time Division Duplex

TFCI
Transport Format Combination Indicator

TFI
Transport Format Indicator

TMSI
Temporary Mobile Subscriber Identity

TPC
Transmit Power Control

U-
User-

UE
User Equipment

UER
User Equipment with ODMA relay operation enabled 

UL
Uplink

UMTS
Universal Mobile Telecommunications System

URA
UTRAN Registration Area

USCH
Uplink Shared Channel

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network
[…]

5.3.2.2
RLC Functions

-
Segmentation and reassembly. This function performs segmentation/reassembly of variable-length higher layer SDUs into/from smaller RLC PDUs. The RLC PDU size is adjustable to the actual set of transport formats. 


-
Concatenation. If the contents of an RLC SDU cannot be carried by one RLC PDU, the first segment of the next RLC SDU may be put into the RLC PDU in concatenation with the last segment of the previous RLC SDU. 
-
Padding. When concatenation is not applicable and the remaining data to be transmitted does not fill an entire RLC PDU of given size, the remainder of the data field shall be filled with padding bits.
-
Transfer of user data. This function is used for conveyance of data between users of RLC services. RLC supports acknowledged, unacknowledged and transparent data transfer. QoS setting controls transfer of user data.

-
Error correction. This function provides error correction by retransmission (e.g. Selective Repeat, Go Back N, or a Stop-and-Wait ARQ) in acknowledged data transfer mode. 

-
In-sequence delivery of higher layer PDUs. This function preserves the order of higher layer PDUs that were submitted for transfer by RLC using the acknowledged data transfer service. If this function is not used, out-of-sequence delivery is provided.

-
Duplicate Detection. This function detects duplicated received RLC PDUs and ensures that the resultant higher Layer PDU is delivered only once to the upper layer.

-
Flow control. This function allows an RLC receiver to control the rate at which the peer RLC transmitting entity may send information.

-
Sequence number check (Unacknowledged data transfer mode). This function guarantees the integrity of reassembled PDUs and provides a mechanism for the detection of corrupted RLC SDUs through checking sequence number in RLC PDUs when they are reassembled into a RLC SDU. A corrupted RLC SDU will be discarded.
-
Protocol error detection and recovery. This function detects and recovers from errors in the operation of the RLC protocol.

-
Ciphering. This function prevents unauthorised acquisition of data. Ciphering is performed in RLC layer for non-transparent RLC mode. Details of the security architecture are specified in [15].
-
Suspend/resume function. Suspension and resumption of data transfer as in e.g. LAPDm (cf. GSM 04.05).

[…]
5.3.5
Data flows through Layer 2 

Data flows through layer 2 are characterised by the applied data transfer modes on RLC (acknowledged, unacknowledged and transparent transmission) in combination with the data transfer type on MAC, i.e. whether or not a MAC header is required. The case where no MAC header is required is referred to as "transparent" MAC transmission. Acknowledged and unacknowledged RLC transmissions both require a RLC header. In unacknowledged transmission, only one type of unacknowledged data PDU is exchanged between peer RLC entities. In acknowledged transmission, both (acknowledged) data PDUs and control PDUs are exchanged between peer RLC entities. 

The resulting different data flow cases are illustrated in Figures 7 - 10. On the level of detail presented here, differences between acknowledged and unacknowledged RLC transmission are not visible. Acknowledged and unacknowledged RLC transmission is shown as one case, referred to as non-transparent RLC. 

NOTE:
The term "transparent transmission" is used here to characterise the case where a protocol, MAC or RLC, does not require any protocol control information (e.g. header). In transparent transmission mode, however, some protocol functions may still be applied. In this case an entity of the respective protocol must be present even when the protocol is transparent. For the RLC protocol the segmentation/reassembly function may be applied. This can be performed without segmentation header when a given higher layer PDU fits into a fixed number of RLC PDUs to be transferred in a given transmission time interval. In this case segmentation/reassembly follows predefined rules known to sending and receiving RLC entities. For instance in the user plane, the segmentation/reassembly function is needed for the case of real-time services using high and possibly variable bit rates. For such services higher layer PDUs shall be segmented into reasonably sized RLC PDUs of fixed length allowing efficient FCS error detection on the physical layer. The higher layer PDU can be reassembled by simply concatenating all RLC PDUs included in a transport block set as implied by the used transport format.

Figure 7 and Figure 8 illustrate the data flows for transparent RLC with transparent and non-transparent MAC transmission, respectively.

Figure 9 and Figure 10 illustrate the data flows for non-transparent RLC with transparent and non-transparent MAC transmission, respectively. 


A number of MAC PDUs shown in the figures shall comprise a transport block set. Note, however, that in all cases a transport block set must not necessarily match with a RLC SDU. The span of a transport block set can be smaller or larger than an RLC SDU.

Each mapping between a logical channel and a transport channel as defined in Figure 4 and Figure 5 in combination with the respective RLC transmission mode implies a certain data flow which is specified on a general level in the following. 


[image: image1.wmf]Higher Layer PDU

L1

MAC SDU

Transport block (MAC PDU)

CRC

MAC SDU

Transport block (MAC PDU)

CRC

…

…

…

RLC PDU

RLC PDU

…

RLC SDU

Higher

Layer

L2 MAC

(

transparent)

L2 RLC

(

transparent)

segmentation

reassembly


Figure 7: Data flow for transparent RLC and MAC 
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Figure 8: Data flow for transparent RLC and non-transparent MAC 
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Figure 9: Data flow for non-transparent RLC and transparent MAC 
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Figure 10: Data flow for non-transparent RLC and MAC 
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