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1 Scope
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3 Definitions and Abbreviations

3.1 Definitions

See [3] for a definition of fundamental concepts and vocabulary.

3.2 Abbreviations

ARQ 



Automatic Repeat Request

BCCH



Broadcast Control Channel

BCH



Broadcast Channel

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

PDU



Protocol Data Unit

PU




Payload Unit

PHY



Physical layer

PhyCH


Physical Channels

RAB



Radio Access Bearer

RACH



Random Access Channel

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

SCCH



Synchronization Control Channel
SHCCH


Shared Channel Control Channel
SCH



Synchronization Channel

SDU



Service Data Unit

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

Assumed UMTS Architecture

4 Radio interface protocol architecture

4.1 Overall protocol structure

4.2 Layer 1 Services and Functions

4.3 Layer 2  Services and Functions

4.3.1 MAC Services and Functions

This sections provides an overview on services and functions provided by the MAC sublayer. A detailed description of the MAC protocol is given in 3GPP TS 25.321 [7].

4.3.1.1 MAC Services to upper layers

4.3.1.1.1 Logical channels

The MAC layer provides data transfer services on logical channels. A set of logical channel types is defined for different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of information is transferred.

A general classification of logical channels is into two groups:

· Control Channels (for the transfer of control plane information)

· Traffic Channels (for the transfer of user plane information)

The configuration of logical channel types is depicted in Figure 1.
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Figure 1: Logical channel structure

4.3.1.1.1.1 Control Channels 

Control channels are used for transfer of control plane information only.

Synchronisation Control Channel (SCCH)

A downlink channel for broadcasting synchronisation information (information about the location and structure of the BCCH) in case of TDD operation. 

Broadcast Control Channel (BCCH)

A downlink channel for broadcasting system control information. The BCCH may be further devided into two types, BCCH-Constant (BCCH-C) and BCCH-Variable (BCCH-V).  BCCH-C would then transmit relatively many layer 3 information elements, which do not change, exept for change of system information. BCCH-V would transmit layer 3 information elements which change frequently and which a UE has to receive in short time (e.g.  downlink power level, uplink interference level, etc). The split of BCCH is ffs.

Paging Control Channel (PCCH)
A downlink channel that transfers paging information. This channel is used when the network does not know the location cell of the UE, or, the UE is in the cell connected state (utilizing UE sleep mode procedures).

Common Control Channel (CCCH)

Bi-directional channel for transmitting control information between network and UEs. This channel is commonly used by the UEs having no RRC connection with the network.

Dedicated Control Channel (DCCH)

A point-to-point bi-directional channel that transmits dedicated control information between a UE and the network. This channel is established through RRC connection setup procedure.
Shared Channel Control Channel (SHCCH)
Bi-directional channel that transmits control information for  uplink and downlink shared channels between network and UEs.  This channel is for TDD only.
ODMA Common Control Channel (OCCCH)

Bi-directional channel for transmitting control information between UEs.

ODMA Dedicated Control Channel (ODCCH)

A point-to-point bi-directional channel that transmits dedicated control information between UEs. This channel is established through RRC connection setup procedure.

4.3.1.1.1.2 Traffic Channels

Traffic channels are used for the transfer of user plane information only. 

Dedicated Traffic Channel (DTCH)

A Dedicated Traffic Channel (DTCH) is a point-to-point channel, dedicated to one UE, for the transfer of user information. A DTCH can exist in both uplink and downlink.

ODMA Dedicated Traffic Channel (ODTCH)

A ODMA Dedicated Traffic Channel (ODTCH) is a point-to-point channel, dedicated to one UE, for the transfer of user information between UE’s. A ODTCH exists in relaylink.

Common Traffic Channel (CTCH)

A point-to-multipoint unidirectional channel for transfer of dedicated user information for all or a group of specified UEs. 
[Note: This channel type is agreed for support of Short Message Service-Cell Broadcast. Whether or not this logical channel shall also be employed for support of high-rate multicast services is ffs.]
4.3.1.1.2 Mapping between logical channels and transport channels

The following connections between logical channels and transport channels exist:

· SCCH is connected to SCH

· BCCH is connected to BCH

· PCCH is connected to PCH

· CCCH is connected to  RACH and FACH

· SHCCH is connected to RACH and FACH

· DTCH can be connected to either RACH and FACH, to RACH and DSCH, to DCH and DSCH,  to a DCH, a CPCH (FDD only) or to USCH (TDD only)

· CTCH can be connected to DSCH, FACH or BCH (ffs.)

[Note: Above potential mappings are proposed by the editor. This channel type will be included into the Figures below when the mappings have been agreed.]
· DCCH can be connected to either RACH and FACH, to RACH and DSCH, to DCH and DSCH, to a DCH, a CPCH (FDD only) to FAUSCH, CPCH (FDD only), or to USCH (TDD only). 

The mappings as seen from the UE and UTRAN sides are shown in Figure 2 and Figure 3 respectively. Figure 4 illustrates the mapping from the UE in relay operation. Note that ODMA logical channels and transport channels are employed only in relaylink transmissions (i.e. not used for uplink or downlink transmissions on the UE-UTRAN radio interface). 
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Figure 2: Logical channels mapped onto transport channels, seen from the UE side
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Figure 3: Logical channels mapped onto transport channels, seen from the UTRAN side 

 


Figure 4: Logical channels mapped onto transport channels, seen from the UE side (relay only)

4.3.1.2 MAC functions

The functions of MAC include:

· Mapping between logical channels and transport channels. The MAC is responsible for mapping of logical channel(s) onto the appropriate transport channel(s).

· Selection of appropriate Transport Format for each Transport Channel depending on instantaneous source rate. Given the Transport Format Combination Set assigned by RRC, MAC selects the appropriate transport format within an assigned transport format set for each active transport channel depending on source rate. The control of transport formats ensures efficient use of transport channels.

· Priority handling between data flows of one UE. When selecting between the Transport Format Combinations in the given Transport Format Combination Set, priorities of the data flows to be mapped onto the corresponding Transport Channels can be taken into account. Priorities are e.g. given by attributes of radio access bearer services and RLC buffer status. The priority handling is achieved by selecting a Transport Format Combination for which high priority data is mapped onto L1 with a “high bit rate” Transport Format, at the same time letting lower priority data be mapped with a “low bit rate” (could be zero bit rate) Transport Format.  Transport format selection may also take into account transmit power indication from Layer 1.   

· Priority handling between UEs by means of dynamic scheduling. In order to utilize the spectrum resources efficiently for bursty transfer, a dynamic scheduling function may be applied. Priority handling on common and shared transport channels is realized by MAC. Note that for dedicated transport channels, the equivalent of the dynamic scheduling function is implicitly included as part of the reconfiguration  function of the RRC sublayer. For TDD it is regarded as further study item.

Note that in the TDD mode the data to be transported are represented in terms of sets of resource units.

· Scheduling of broadcast, paging and notification messages. This function provides mechanisms for efficient transfer of broadcast, paging and notification messages by means of  appropriate scheduling and repetition of the messages.
· Identification of UEs on common transport channels. When a particular UE is addressed on a common downlink channel, or when a UE is using the RACH, there is a need for inband identification of the UE. Since the MAC layer handles the access to, and multiplexing onto, the transport channels, the identification functionality is naturally also placed in MAC.  

· Multiplexing/demultiplexing of higher layer PDUs into/from transport blocks delivered to/from the physical layer on common transport channels. MAC should support service multiplexing for common transport channels, since the physical layer does not support multiplexing of these channels. 

· Multiplexing/demultiplexing of higher layer PDUs into/from transport block sets delivered to/from the physical layer on dedicated transport channels. The MAC allows service multiplexing for dedicated transport channels. This function can be utilized when several upper layer services (e.g. RLC instances) can be mapped efficiently on the same transport channel. In this case the identification of multiplexing is contained in the MAC protocol control information.

· Traffic volume monitoring. Measurement of traffic volume on logical channels and reporting to RRC. Based on the reported traffic volume information, RRC performs transport channel switching decisions. 

· Routing of higher layer signalling. This function performs the mapping of higher layer signalling messages to the appropriate transport channel. This function is required in TDD mode, where resource allocation is performed by the MAC autonomously.

· 
· 
· Dynamic Transport Channel type switching. Execution of the switching between common and dedicated transport channels based on a switching decision derived by RRC.

· Ciphering. This function prevents unauthorized acquisition of data. Ciphering is performed in the MAC layer for transparent RLC mode.

The following potential functions are regarded as further study items:

· Processing of messages received at common control channels. This function is applied in  TDD mode to support a data transfer on common control channels to support MAC operation (needed for fast DCA details are ffs.).

· Successive Transmission on RACH.  This function is needed when the mobile station continues to transmit the succeeding (second or more) radio frames because the message length is longer than a radio frame.
[Note: This function requires further clarification. Contributions are invited.]
· Access Service Class selection for RACH transmission. The RACH resources (i.e. access slots and preamble signatures) may be divided between different Access Service Classes in order to provide different priorities of RACH usage. This function selects, based upon the  type of data to be transmitted, the RACH parameters in accordance with  the Service Access Class assignment.

[Note: This function may support admission control.  Its impact on BCCH capacity and its effects on RACH interference, retransmission and back-off time remains ffs.]

4.3.2 RLC Services and Functions

4.3.3 Data flows through Layer 2 

4.4 Layer 3 - RRC Services and Functions

4.4.1 RRC services

4.4.2 RRC functions

4.5 Interactions between RRC and lower layers in the C plane

4.6 Protocol termination

4.6.1 Protocol termination for DCH 

4.6.2 Protocol termination for RACH/FACH

Figure 5 and Figure 6 show the protocol termination for RACH/FACH for the control and user planes, respectively. Control plane termination refers to the case where RACH/FACH carry dedicated, common or shared control information (i.e. CCCH, DCCH or SHCCH). User plane termination refers to the case where RACH/FACH carry user data (DTCH) (two  alternatives cases, referred to as case B and C, are described in the Annex).  

It is assumed that macrodiversity/soft handover is not applied for RACH/FACH. Therefore, the physical layer terminates in Node B. For RACH/FACH carrying DCCH, MAC is split between Controlling and Serving RNC.  RLC, and in the C plane also RRC terminate in the Serving RNC. Since Iur can support common channel data streams, the users of that common channel can depend on different SRNCs. However, they depend on the same Controlling RNC. Therefore, for a given user, the Controlling RNC and the Serving RNC can be separate RNCs.
For RACH/FACH carrying SHCCH, MAC, RLC and RRC are terminated in the Controlling RNC (TDD only). 

For RACH/FACH carrying CCCH, MAC, RLC and RRC are terminated in the RNC. 

[Note: It is currently an open issue whether or not there are CCCH messages that need to be routed between Controlling and Serving RNC over Iur. If it is only the initial access message that is defined for CCCH, C-RNC and S-RNC are always identical and no routing would be needed. If messages such as “URA update”, “Cell update”  and “RRC connection re-establishment” would be signalled on CCCH, routing of these messages on RRC level would need to be performed ]
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Figure 5: Protocol Termination for RACH/FACH, control plane




Figure 6: Protocol Termination for RACH/FACH, user plane
4.6.3 Protocol termination for FAUSCH

4.6.4 Protocol termination for CPCH 

4.6.5 Protocol termination for DSCH 

4.6.5.1 DSCH definition

4.6.5.2 Resource allocation and UE identification on DSCH

4.6.5.3 Model of  DSCH in UTRAN

4.6.5.4 Protocol termination

The protocol termination points for DSCH in control and user planes are presented in Figure 7 and Figure 8, respectively. 
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Figure 7: Protocol termination points for DSCH, control plane.
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Figure 8: Protocol termination points for DSCH, user plane.

4.6.6 Protocol termination for transport channel of type USCH

The protocol termination points for USCH in control and user planes are presented in Figure 9 and Figure 10, respectively. The USCH is for TDD only.
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Figure 9: Protocol termination points for USCH, control plane (TDD only).
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Figure 10: Protocol termination points for USCH, user plane (TDD only).

4.6.7 Protocol termination for transport channel of type BCH

4.6.8 Protocol termination for transport channel of type PCH

4.6.9 Protocol termination for transport channel of type SCH 

4.6.10 Protocol termination for ODCH 

4.6.11 Protocol termination for ORACH

4.7 UE connection to UTRAN
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