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Foreword

This Technical Report (TR) has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document describes the UTRAN functions by means of signalling procedure examples (Message Sequence Charts). The signalling procedure examples show the interaction between the UE, the different UTRAN nodes and the CN to perform system functions. This gives an overall understanding of how the UTRAN works in example scenarios.
2
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
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
For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
TR 25.990: "Vocabulary".

[2]
TS 25.401: "UTRAN Overall Description".

[3]
TS 25.413: "UTRAN Iu Interface RANAP Signalling".

[4]
TS 25.423: "UTRAN Iur Interface RNSAP Signalling".

[5]
TS 25.433: "UTRAN Iub Interface NBAP Signalling".

[6]
TR 25.832: "Manifestations of Handover and SRNS Relocation".

[7]
TS 25.301: "Radio Interface Protocol Architecture".

[8]
TS 25.331: "RRC Protocol Specification".

[9]
TS 25.419: "UTRAN Iu Interface: Service Area Broadcast Protocol SABP".

[10]
TS 25.324: "Radio Interface for Broadcast/Multicast Services".

[11]
TR 25.925: "Radio Interface for Broadcast/Multicast Services".

[12]
TS 23.041: "Technical realisation of Cell Broadcast Service (CBS)".

[13]
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TS 25.435: "UTRAN Iub Interface User Plane Protocols for Common Transport Channel Data Streams".

[15]
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3
Definitions, abbreviations and notation

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [1], [2] and [4] apply.

3.2
Abbreviations

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

NOTE:
More extensive abbreviations on UMTS are provided in [1].

AAL2
ATM Adaptation Layer type 2

ACK
Acknowledgement

AICH
Acquisition Indicator Channel

ALCAP
Access Link Control Application Part

AM
Acknowledged Mode

APN
Access Point Name

AS
Access Stratum

ATM
Asynchronous Transfer Mode

BCCH
Broadcast Control Channel

BCFE
Broadcast Control Functional Entity

BER
Bit Error Rate

BLER
Block Error Rate

BMC
Broadcast/Multicast Control

BSS
Base Station Sub-system

BSSMAP
Base Station System Management Application Part

CCCH
Common Control Channel

CCPCH
Common Control Physical Channel

CFN
Connection Frame Number

CM
Connection Management

CN
Core Network

CPCH
Common Packet CHannel

CPICH
Common Pilot Channel

CRNC
Controlling RNC

C-RNTI
Cell RNTI

CS
Circuit Switched

DCA
Dynamic Channel Allocation

DCCH
Dedicated Control Channel

DCFE
Dedicated Control Functional Entity

DCH
Dedicated Channel

DC-SAP
Dedicated Control-SAP

DL
Downlink

DPCCH
Dedicated Physical Control Channel

DPCH
Dedicated Physical Channel

DRAC
Dynamic Resource Allocation Control

DRNC
Drift RNC

DRNS
Drift RNS

DRX
Discontinuous Reception

DSCH
Downlink Shared Channel

DTCH
Dedicated Traffic Channel

EP
Elementary Procedure

FACH
Forward Access Channel

FAUSCH
Fast Uplink Signalling Channel

FDD
Frequency Division Duplex

FFS
For Further Study

FN
Frame Number

FP
Frame Protocol

HS-DSCH
High Speed Downlink Shared Channel

HS-PDSCH
High Speed Physical Downlink Shared Channel

HS-SCCH
High Speed Shared Control Channel

ID
Identifier

IE
Information Element

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

IP
Internet Protocol

ISCP
Interference on Signal Code Power

L1
Layer 1

L2
Layer 2

L3
Layer 3

LAI
Location Area Identity

MAC
Medium Access Control

MAC-hs
Medium Access Control for HS-DSCH

MCC
Mobile Country Code

MCCH

Multicast Control Channel

MM
Mobility Management

MNC
Mobile Network Code

MS
Mobile Station

MSC
Mobile services Switching Center

NAS
Non Access Stratum

NBAP
Node B Application Protocol

Nt-SAP
Notification SAP

NW
Network

O
Optional

ODMA
Opportunity Driven Multiple Access

PCCH
Paging Control Channel

PCH
Paging Channel

PDCP
Packet Data Convergence Protocol

PDSCH
Physical Downlink Shared Channel

PDU
Protocol Data Unit

PLMN
Public Land Mobile Network

PNFE
Paging and Notification control Functional Entity

PRACH
Physical Random Access CHannel

PS
Packet Switched

PSCH
Physical Synchronisation Channel

P-T-M

Point To Multipoint

P-TMSI
Packet Temporary Mobile Subscriber Identity

P-T-P

Point To Point

PUSCH
Physical Uplink Shared Channel

QoS
Quality of Service

RAB
Radio Access Bearer

RACH
Random Access CHannel

RAI
Routing Area Identity

RANAP
Radio Access Network Application Part 

RB
Radio Bearer

RFE
Routing Functional Entity

RL
Radio Link

RLC
Radio Link Control

RNC
Radio Network Controller

RNS
Radio Network Subsystem

RNSAP
Radio Network Subsystem Application Part

RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control

RSCP
Received Signal Code Power

RSSI
Received Signal Strength Indicator

SAI
Service Area Identifier

SAP
Service Access Point

SCCP
Signalling Connection Control Part

SCFE
Shared Control Function Entity

SF
Spreading Factor

SFN
System Frame Number

SGSN
Serving GPRS Support Node

SHCCH
Shared Control Channel

SIR
Signal to Interference Ratio

SRNC
Serving RNC

SRNS
Serving RNS

S-RNTI
SRNC - RNTI

SSDT
Site Selection Diversity Transmission

TDD
Time Division Duplex

TEID
Tunnel Endpoint Identifier

TF
Transport Format

TFCI
Transport Format Combination Indicator

TFCS
Transport Format Combination Set

TFS
Transport Format Set

TME
Transfer Mode Entity

TMGI

Temporary Multicast Group Identifier

TMSI
Temporary Mobile Subscriber Identity

Tr
Transparent

Tx
Transmission

UARFCN
UMTS Absolute Radio Frequency Channel Number

UE
User Equipment

UL
Uplink

UM
Unacknowledged Mode

UMTS
Universal Mobile Telecommunication System

UNACK
Unacknowledgement

URA
UTRAN Registration Area

U-RNTI
UTRAN-RNTI

USCH
Uplink Shared Channel

UTRAN
UMTS Terrestrial Radio Access Network

3.3
Notation for the signalling procedures

Complex signalling procedures may involve several protocols in different nodes.

In order to facilitate the understanding of these procedures, the following rules in the drawing of Message Sequence Chart (MSC) are applied:


Messages are always exchanged between nodes, i.e. the sender and the receiver of a message are nodes and not single protocol entities;


The protocol entity inside a node that is sending/receiving a message is represented by means of an ellipse, containing the protocol entity name;


Each message is numbered, so that a numbered list with explanations can be added below the figure; 

Message parameters may be specified as shown in Figure 1 only when required for a clear understanding of the procedures;


Explicit signalling is represented by means of continuos arrows;


Inband signalling is represented by means of dotted arrows;


A description of the relevant actions may be included as shown in Figure 1;


The Setup and Release of Iub/Iur and Iu Data Transport Bearer with the ALCAP protocol is represented as shown in Figure 1;


The transport channel used by the MAC protocol or the logical channel used by the RLC and RRC protocols may be indicated before the message name as shown in figure 1
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Figure 1: Example of signalling procedure notation

4
UTRAN and UE protocol Architecture

4.1
Protocol Architecture

For a detailed description of the Protocol Architecture and the Radio Protocol Architecture for the UTRAN and the UE refer to [2] and [7] respectively.

4.2
RANAP Procedures & Messages

For a detailed description of RANAP procedures and messages refer to [3]. Only Messages mentioned in the present document are shown. For each message is also given the list of example procedures where the message is used, as provided by this document.

Table 1

	Message Name 
	UTRAN Procedure
	Direction 

	Direct Transfer
	Uplink Direct Transfer

Downlink Direct Transfer
	RNC ( CN

CN ( RNC

	Initial UE Message
	NAS Signalling Connection Establishment
	RNC ( CN

	Iu Release Command
	RRC Connection Release

Hard HO with switching in the CN 

SRNS Relocation

UTRAN ( GSM/BSS handover
	CN ( RNC 

CN ( RNC

CN ( RNC

CN ( RNC

	Iu Release Complete
	RRC Connection Release

Hard HO with switching in the CN 

SRNS Relocation

UTRAN ( GSM/BSS handover
	RNC ( CN 

RNC ( CN

RNC ( CN

RNC ( CN

	Paging
	Paging for a UE in RRC Idle Mode

Paging for a UE in RRC Connected Mode
	CN ( RNC

CN ( RNC

	Radio Access Bearer Assignment Request
	Radio Access Bearer Establishment

Radio Access Bearer Release

Radio Access Bearer Modification
	CN ( RNC

CN ( RNC

CN ( RNC

	Radio Access Bearer Assignment Response
	Radio Access Bearer Establishment

Radio Access Bearer Release

Radio Access Bearer Modification
	RNC ( CN

RNC ( CN

RNC ( CN

	Relocation Command
	Hard HO with switching in the CN

SRNS Relocation

UTRAN ( GSM/BSS handover
	CN ( RNC

CN ( RNC

CN ( RNC

	Relocation Complete
	Hard HO with switching in the CN

SRNS Relocation

GSM/BSS handover ( UTRAN
	RNC ( CN

RNC ( CN

RNC ( CN

	Relocation Detect
	Hard HO with switching in the CN

SRNS Relocation

GSM/BSS handover ( UTRAN
	RNC ( CN

RNC ( CN

RNC ( CN

	Relocation Failure
	SRNS Relocation
	RNC ( CN

	Relocation Request
	Hard HO with switching in the CN

SRNS Relocation

GSM/BSS handover ( UTRAN
	CN ( RNC

CN ( RNC

CN ( RNC 

	Relocation Request Acknowledge
	Hard HO with switching in the CN

SRNS Relocation

GSM/BSS handover ( UTRAN
	RNC ( CN

RNC ( CN

RNC ( CN

	Relocation Required
	Hard HO with switching in the CN

SRNS Relocation

UTRAN ( GSM/BSS handover 
	RNC ( CN

RNC ( CN

RNC ( CN

	RAB Release Request
	RRC Connection Establishment
	RNC ( CN

	MBMS Session Start
	MBMS Session Start and RAB Establishment

MBMS Session Start and RAB Release
	CN ( RNC

CN ( RNC

	MBMS Session Start Response
	MBMS Session Start and RAB Establishment

MBMS Session Start and RAB Release
	RNC ( CN

RNC ( CN

	MBMS Session Update
	MBMS Update RA list and RAB establishment
	CN ( RNC

	MBMS Session Update Response
	MBMS Update RA list and RAB establishment
	RNC ( CN

	MBMS Session Stop
	MBMS Session end

MBMS service termination
	CN ( RNC

CN ( RNC

	MBMS Session Stop Response
	MBMS Session end

MBMS service termination
	RNC ( CN

RNC ( CN

	MBMS UE linking Request
	MBMS UE linking

MBMS UE unlinking
	CN ( RNC

CN ( RNC

	MBMS UE linking Response
	MBMS UE linking

MBMS UE unlinking
	RNC ( CN

RNC ( CN

	MBMS Registration Request
	MBMS RAN Registration

MBMS RAN De-registration
	RNC ( CN

RNC ( CN

	MBMS Registration Response
	MBMS RAN Registration

MBMS RAN De-registration
	CN ( RNC

CN ( RNC

	CN MBMS DeRegistration Request
	MBMS Service termination
	CN ( RNC

	CN MBMS Registration Response
	MBMS Service termination
	RNC ( CN

	MBMS Information Request
	MBMS UE linking

MBMS Multicast IP address and APN enquiry
	RNC ( CN

RNC ( CN

	MBMS Information Response 
	MBMS UE linking

MBMS Multicast IP address and APN enquiry
	CN ( RNC

CN ( RNC

	MBMS RAB establishment Indication
	MBMS RAB establishment
	RNC ( CN


4.3
SABP Procedures & Messages

For a detailed description of SABP procedures and messages refer to [9]. Only Messages mentioned in the present document are shown. For each message is also given the list of example procedures where the message is used, as provided by this document.

Table 2

	Message Name 
	UTRAN Procedure
	Direction 

	Write-replace
	Service Area Broadcast
	CN ( RNC

	Write-replace Complete
	Service Area Broadcast
	RNC ( CN

	Write-Replace Failure
	Service Area Broadcast
	RNC ( CN


4.4
RNSAP Procedures & Messages

For a detailed description of RNSAP procedures and messages refer to [4]. Only Messages mentioned in the present document are shown. For each message is also given the list of example procedures where the message is used, as provided by this document.

Table 3

	Message Name 
	UTRAN Procedure
	Direction 

	Common Transport Channel Resources Release
	Cell Update
	SRNC ( DRNC

	Common Transport Channel Resources Initialisation Request
	Cell Update
MBMS UE linking/Unlinking
	SRNC ( DRNC
SRNC ( DRNC

	Common Transport Channel Resources Initialisation Response
	Cell Update
	DRNC ( SRNC

	DL Power Control Request
	Downlink Power Control
	SRNC ( DRNC

	Downlink Signalling Transfer Request
	RRC Connection Re-establishment

URA Update
MBMS UE linking/unlinking

MBMS URA linking/unlinking
	SRNC ( DRNC

SRNC ( DRNC
SRNC ( DRNC

SRNC ( DRNC

	Radio Link Deletion Request
	RRC Connection Re-establishment 

Soft Handover

Hard Handover
	SRNC ( DRNC SRNC ( DRNC SRNC ( DRNC

	Radio Link Deletion Response
	RRC Connection Re-establishment 

Soft Handover

Hard Handover
	DRNC ( SRNC DRNC ( SRNC

DRNC ( SRNC

	Radio Link Failure Indication
	Hard Handover
	DRNC ( SRNC

	Radio Link Reconfiguration Request
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration
	SRNC ( DRNC

SRNC ( DRNC SRNC ( DRNC SRNC ( DRNC

	Radio Link Reconfiguration Commit
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration

Radio Access Bearer Modification
	SRNC ( DRNC

SRNC ( DRNC SRNC ( DRNC SRNC ( DRNC

SRNC ( DRNC

	Radio Link Reconfiguration Prepare
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration

Radio Access Bearer Modification
	SRNC ( DRNC

SRNC ( DRNC SRNC ( DRNC SRNC ( DRNC

SRNC ( DRNC

	Radio Link Reconfiguration Ready
	Radio Access Bearer Establishment

Radio Access Bearer Release 

Physical Channel Reconfiguration

Transport Channel Reconfiguration

Radio Access Bearer Modification
	DRNC ( SRNC

DRNC ( SRNC DRNC ( SRNC

DRNC ( SRNC

DRNC ( SRNC

	Radio Link Reconfiguration Response
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration
	DRNC ( SRNC

DRNC ( SRNC DRNC ( SRNC

DRNC ( SRNC

	Radio Link Restore Indication
	Soft Handover

Hard Handover

Channel and Mobile State Switching on Iur
	DRNC ( SRNC

DRNC ( SRNC

DRNC ( SRNC

	Radio Link Setup Request
	RRC Connection Re-establishment

Hard Handover

USCH/DSCH Configuration and Capacity Allocation [TDD]
MBMS UE linking/unlinking
	SRNC ( DRNC

SRNC ( DRNC

SRNC ( DRNC
SRNC ( DRNC

	Radio Link Setup Response
	RRC Connection Re-establishment

Hard Handover

USCH/DSCH Configuration and Capacity Allocation [TDD]
	DRNC ( SRNC DRNC ( SRNC

DRNC ( SRNC 

	Relocation Commit
	SRNS Relocation URA Update
	Source RNC ( Target RNC

	Uplink Signalling Transfer Indication
	RRC Connection Re-establishment

URA Update
MBMS Channel type reconfiguration
	DRNC ( SRNC DRNC ( SRNC
DRNC ( SRNC

	Information Exchange Initiation Request
	MBMS IP Multicast address and APN enquiry
	DRNC ( SRNC

	Information Exchange Initiation Response
	MBMS IP Multicast address and APN enquiry
	SRNC ( DRNC

	MBMS Attach Command
	MBMS UE linking

MBMS URA linking
	SRNC ( DRNC

SRNC ( DRNC

	MBMS Detach Command
	MBMS UE unlinking

MBMS URA unlinking
	SRNC ( DRNC

SRNC ( DRNC

	MBMS Channel Type Reconfiguration Indication
	MBMS Channel Type Reconfiguration
	DRNC ( SRNC

	MBMS Channel Type Reconfiguration Confirmation
	MBMS Channel Type Reconfiguration
	SRNC ( DRNC


4.5
NBAP Procedures & Messages

For a detailed description of NBAP procedures and messages refer to [5]. Only Messages mentioned in the present document are shown. For each message is also given the list of example procedures where the message is used, as provided by this document.

Table 4

	Message Name 
	UTRAN Procedure
	Direction 


	DL Power Control Request
	Downlink Power Control
	RNC ( Node B


	Physical Shared Channel Reconfiguration Request
	USCH/DSCH Configuration and Capacity Allocation [TDD]
	RNC ( Node B


	Physical Shared Channel Reconfiguration Response
	USCH/DSCH Configuration and Capacity Allocation [TDD]
	Node B ( RNC


	Radio Link Deletion 
	RRC Connection Release

RRC Connection Re-establishment

Hard Handover
Soft Handover
	RNC ( Node B

RNC ( Node B

RNC ( Node B 

RNC ( Node B


	Radio Link Deletion Response
	RRC Connection Release

RRC Connection Re-establishment

Hard Handover
Soft Handover
	Node B ( RNC

Node B ( RNC

Node B ( RNC

Node B ( RNC


	Radio Link Failure Indication
	Hard Handover
	Node B ( RNC


	Radio Link Reconfiguration Commit
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration

Radio Access Bearer Modification
	RNC ( Node B

RNC ( Node B

RNC ( Node B

RNC ( Node B

RNC ( Node B


	Radio Link Reconfiguration Prepare
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration

Radio Access Bearer Modification
	RNC ( Node B

RNC ( Node B

RNC ( Node B

RNC ( Node B

RNC ( Node B


	Radio Link Reconfiguration Ready
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration

Radio Access Bearer Modification
	Node B ( RNC

Node B ( RNC

Node B ( RNC

Node B ( RNC

Node B ( RNC


	Radio Link Reconfiguration Request
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration
	RNC ( Node B

RNC ( Node B

RNC ( Node B

RNC ( Node B


	Radio Link Reconfiguration Response
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration
	Node B ( RNC

Node B ( RNC

Node B ( RNC

Node B ( RNC


	Radio Link Restore Indication
	RRC Connection Establishment

RRC Connection Re-establishment

Soft Handover

Hard Handover

Channel and Mobile State Switching on Iur
	Node B ( RNC

Node B ( RNC

Node B ( RNC

Node B ( RNC

Node B ( RNC


	Radio Link Setup Request
	RRC Connection Establishment

RRC Connection Re-establishment

Hard Handover
Soft Handover

USCH/DSCH Configuration and Capacity Allocation [TDD]
	RNC ( Node B

RNC ( Node B

RNC ( Node B

RNC ( Node B

RNC ( Node B


	Radio Link Setup Response
	RRC Connection Establishment

RRC Connection Re-establishment
Hard Handover
Soft Handover

USCH/DSCH Configuration and Capacity Allocation [TDD]
	Node B ( RNC

Node B ( RNC

Node B ( RNC

Node B ( RNC

Node B ( RNC


	System Information Update Request
	System Information Broadcasting

Service Area Broadcast
	RNC ( Node B 

RNC ( Node B


	System Information Update Response
	System Information Broadcasting

Service Area Broadcast
	Node B ( RNC

Node B ( RNC


	Radio Link Preemption Required Indication
	RRC Connection Establishment
	Node B ( RNC



4.6
ALCAP

ALCAP is a generic name to indicate the protocol(s) used to establish data transport bearers on the Iu, Iur and Iub interfaces. Q.2630.2 (Q AAL2) is one of the selected protocols to be used as ALCAP. Q.2630.2 adds new optional capabilities to Q.2630.1.

The following should be noted:


data transport bearers may be dynamically established using ALCAP or preconfigured;


transport bearers may be established before or after allocation of radio resources.

4.6.1
Q2630.2 (Q.AAL 2)

The following figure is showing an example of use of Q.2630.2 in the UTRAN context, for the different interfaces.
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Figure 2: Example on Q.2630.2

4.7
RRC Procedures & Messages

For a detailed description of RRC procedures and messages refer to [8]. Only Messages mentioned in the present document are shown. For each message is also given the list of example procedures where the message is used, as provided by this document.

Table 5

	Message Name 
	UTRAN Procedure
	Direction 


	Active Set Update
	Soft Handover
	RNC ( UE


	Active Set Update Complete
	Soft Handover
	UE ( RNC


	Cell Update
	RRC Connection Re-establishment

Cell Update
	UE ( RNC

UE ( RNC


	Cell Update Confirm
	RRC Connection Re-establishment

Cell Update
	RNC ( UE

RNC ( UE


	Direct Transfer
	NAS Signalling Conn. Establishment
	UE ( RNC


	Downlink Direct Transfer
	Downlink Direct Transfer
	RNC ( UE


	Initial Direct Transfer
	NAS Signalling Connection Establishment
	UE ( RNC


	Measurement Control
	Downlink Power Control
	RNC ( UE


	Measurement Report
	Downlink Power Control
	UE ( RNC


	Paging Type 1
	Paging for a UE in RRC Idle Mode and RRC connected mode (CELL_PCH and URA_PCH states)Paging for a UE in RRC Connected Mode
	RNC ( UE


	Paging Type 2
	Paging for a UE in RRC Connected Mode (CELL_DCH and CELL_FACH states)
	RNC ( UE


	Physical Channel Reconfiguration
	Physical Channel Reconfiguration

Hard Handover
	RNC ( UE

RNC ( UE


	Physical Channel Reconfiguration Allocation
	USCH/DSCH Configuration and Capacity Allocation [TDD]
	RNC ( UE


	Physical Channel Reconfiguration Complete
	Physical Channel Reconfiguration

Hard Handover
	UE ( RNC

UE ( RNC


	PUSCH Capacity Request
	USCH/DSCH Configuration and Capacity Allocation [TDD]
	UE ( RNC


	RB Reconfiguration
	USCH/DSCH Configuration and Capacity Allocation [TDD]
	RNC ( UE


	RB Reconfiguration Complete
	USCH/DSCH Configuration and Capacity Allocation [TDD]
	UE ( RNC


	RB Release
	Radio Access Bearer Release
	RNC ( UE


	RB Release Complete
	Radio Access Bearer Release
	UE ( RNC


	RB Setup
	Radio Access Bearer Establishment
	RNC ( UE


	RB Setup Complete
	Radio Access Bearer Establishment
	UE ( RNC


	RRC Connection Release
	RRC Connection Release
	RNC ( UE


	RRC Connection Release Complete
	RRC Connection Release
	UE ( RNC


	RRC Connection Request 
	RRC Connection Establishment.
	UE ( RNC


	RRC Connection Setup
	RRC Connection Establishment
	RNC ( UE


	RRC Connection Setup Complete
	RRC Connection Establishment
	UE ( RNC


	System Information
	System Information Broadcasting
	Node B ( UE


	Transport Channel Reconfiguration
	Physical Channel Reconfiguration
	RNC ( UE


	Transport Channel Reconfiguration Complete
	Physical Channel Reconfiguration
	UE ( RNC


	UE Capability Information
	NAS Signalling Conn. Establishment.
	UE ( RNC


	Uplink Direct Transfer
	Uplink Direct Transfer
	UE ( RNC 


	URA Update
	Cell Update
	UE ( RNC


	URA Update Confirm
	Cell Update
	RNC ( UE


	UTRAN Mobility Information Confirm
	RRC Connection Re-establishment

Cell Update

URA Update
	UE ( RNC

UE ( RNC

UE ( RNC


	Handover from UTRAN Command
	UTRAN to GSM/BSS handover
	RNC ( UE


	Handover to UTRAN Complete
	GSM /BSS to UTRAN handover
	UE ( RNC


	Cell Change Order from UTRAN
	UMTS to GPRS Cell Reselection
	RNC ( UE


	MBMS Modified Services Info
	MBMS Notification (MCCH)

MBMS Notification (DCCH)
	RNC ( UE


	MBMS Unmodified Services Info
	MBMS Notification
	RNC ( UE


	MBMS Access Info
	MBMS counting
	RNC ( UE


	MBMS Common P-T-M RB info
	MBMS P-T-M RB establishment
	RNC ( UE


	MBMS Current Cell P-T-M RB Info
	MBMS P-T-M RB establishment
	RNC ( UE


	MBMS Neighbouring cell P-T-M RB Info
	MBMS P-T-M RB establishment
	RNC ( UE


	MBMS Modification Request
	UE MBMS prioritisation
	UE ( RNC 



4.8
BMC Procedures & Messages

For a detailed description of BMC procedures and messages refer to [11] and [12]. Only Messages mentioned in the present document are shown. For each message is also given the list of example procedures where the message is used, as provided by this document.

Table 6

	Message Name 
	UTRAN Procedure
	Direction 

	CBS Message
	Service Area Broadcast
	Node B ( UE


4.9
DCH Frame Protocol Messages

For a detailed description of DCH Frame protocol messages refer to [15]. Only Messages mentioned in the present document are shown. For each message is also given the list of example procedures where the message is used, as provided by this document.

Table 7

	Message Name 
	UTRAN Procedure
	Direction 

	Downlink Synchronisation
	RRC Connection Establishment

Radio Access Bearer Establishment

Soft Handover
	SRNC ( Node B SRNC ( Node B

SRNC ( Node B

	Uplink Synchronisation
	RRC Connection Establishment

Radio Access Bearer Establishment

Soft Handover
	Node B ( SRNC Node B ( SRNC

Node B ( SRNC


4.10
DSCH Frame Protocol Messages

For a detailed description of DSCH Frame protocol messages refer to [13]. Only Messages mentioned in the present document are shown. For each message is also given the list of example procedures where the message is used, as provided by this document.

Table 8

	Message Name 
	UTRAN Procedure
	Direction 

	DSCH Capacity Allocation
	USCH/DSCH Configuration and Capacity Allocation [TDD]
	DRNC ( SRNC

	DSCH Capacity Request
	USCH/DSCH Configuration and Capacity Allocation [TDD]
	SRNC ( DRNC


4.11
USCH Frame Protocol Messages

For a detailed description of DSCH Frame protocol messages refer to [14]. Only Messages mentioned in the present document are shown. For each message is also given the list of example procedures where the message is used, as provided by this document.

Table 9

	Message Name 
	UTRAN Procedure
	Direction 

	Dynamic PUSCH Assign
	USCH/DSCH Configuration and Capacity Allocation [TDD]
	RNC ( Node B


5
UTRAN Signalling Procedures

The signalling procedures shown in the following sections do not represent the complete set of possibilities, nor do they mandate this kind of operation. The standard will specify a set of elementary procedures for each interface, which may be combined in different ways in an implementation. Therefore these sequences are merely examples of a typical implementation.

The list of parameters is not be complete, but should only be seen as help for the understanding of the examples.

6
Procedures not related to a specific UE (global procedures)

This clause presents some signalling procedures not related to a specific UE.

6.1
System Information Broadcasting

This example shows an example of System Information broadcasting.
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Figure 3: System Information Broadcasting

1.
The RNC forwards the request to the pertinent node(s) B for via NBAP message System Information Update Request.
Parameters: Master/Segment Information Block(s) (System information to be broadcasted), BCCH modification time.

2.
The Node B confirms the ability to broadcast the information sending System Information Update Response message to the RNC via NBAP. (If the Node B can not Broadcast the information as requested, System Information Update Failure is return to the RNC).

3./4./5.
The information is broadcasted on the air interface by RRC message System Information.

Parameters: Master/Segment Information Block(s) (System information).

6.2
Service Area Broadcast

This example shows an example of broadcasting of Cell Information. UTRAN transports this broadcast information transparently.
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Figure 4: Service Area Broadcast
1.
The CN asks the RNC for an information Broadcast via SABP message Write-replace.

Parameters: Broadcast-Message-Content, Service-Area-List.

2.
The RNC confirm the ability to broadcast the information sending Write-Replace Complete message to the CN via SABP. (If the RNC can not Broadcast the information as requested, Write-replace Failure message is return to the CN).

3./4./5. The information is broadcasted on the air interface by BMC message CBS Message. carried over CTCH channel. 

Parameters: Message ID, CB Data.

Note that the Node B is transparent to this messaging because (as mentioned in [10],[11] and [12]) the BMC protocol is terminated in RNC (see also [7])..

7.xx
MBMS Specific Procedures

7.xx.1 MBMS Service Activation

The following scenario gives an example message flow for UE joining an MBMS service.  The example chosen is the one where the UE is in DRNC in state Cell-DCH receiving possible other services.  This is the first UE joining the MBMS service in SRNC and DRNC.
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Figure xx: MBMS Service Activation 

1. UE performs NAS procedure for MBMS Service Activation or having activated the service previously goes into PMM connected state.  UE is in a cell in the DRNC.  There is no MBMS context for this service in the DRNC.

2. The Core Network initiates the MBMS UE Linking procedure by sending MBMS UE Linking Request message to provide the SRNC with the list of MBMS Service Ids activated by this UE. 
Parameters: TMGIs
3. RNC sends an MBMS UE Linking Response message to Core Network after RNC updates the MBMS Service Context.
4. As the SRNC has no MBMS context for this service, it does not know the IP Multicast address or APN for this service.  The SRNC request these from the SGSN using the connectionless RANAP MBMS Information Request message.
Parameters: MBMS IP Multicast Address and APN request, TMGI.

5. SGSN responds with RANAP MBMS Information Response
Parameters: TMGI, IP Multicast Address and APN.

6. UE linking in the DRNC is performed using the MBMS Attach Command over the Iur interface.  
Parameters: TMGIs

7. As the DRNC has no MBMS context for this service, it does not  know the IP Multicast Address and APN for this service.  The DRNC  request these from the SRNC using the connectionless RNSAP Information Exchange Initiation Request message.
Parameters: TMGIs

8. SRNC responds with RNSAP Information Exchange Initiation Response message
Parameters: TMGI, IP Multicast Address and APN..

9. An MBMS Service Context for the service is created in the DRNC.

10. The DRNC informs the Core Network that it would like to receive MBMS Session Start Request messages by sending an MBMS Registration Request message.  
Parameters: Registration Request type, TMGI, IP Multicast Address, APN, Global RNC id.

11. Core Network replies with an MBMS Registration Response message.

7.xx.2 MBMS Session Start

The following is an example scenario for an MBMS Session Start.  The RNC decides to perform counting and offer the service over PTM bearer.  The UE is receiving a lower priority MBMS service over a PTP bearer.  The UE capability does not allow reception of PTP and PTM bearers simultaneously.
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Figure x2: MBMS Session Start
1. When the MBMS session starts the SGSN informs all registered RNCs of the availability of data and requests the establishment of the User plane bearer using MBMS Session Start procedure.   This also establishes the SCCP connection for the MBMS service.
Parameters: TMGI, Session id, Bearer type, Iu signaling connection id, RAB parameters, PDP type, Service Duration, Service Area, Frequency layer convergence flag, RA list of idle mode UEs, Global CN-id
2. The RNC responds with an MBMS Session Start Response message.  Since there are UEs in this RNC that have joined the service, it sets up the RAB for the MBMS service.
Parameters: Iu transport layer information
3.  RNC is in the Service Area for the service.  The RNC  notifies the UE(s) about the start of the MBMS service by updating the MBMS Modified Services Info.  This is sent on DCCH for UEs in Cell-DCH and on MCCH for other UEs.
Parameters: 
4. RNC takes a decision to perform UE counting in order to evaluate what is the optimal method for MBMS delivery.
5. RNC requests UE to set up PMM connection using MBMS Access Info.  
Parameters: TMGI and probability factor.
6.  A fraction off (or all) UEs who have joined the MBMS service establishes PMM connection towards CN.  UE linking is done by the CN when Iu-ps connection is established for these UEs.
7. After counting, CRNC has enough information to make ptp/ptm decision. In this scenario there were enough UEs to exceed the threshold to justify ptm transmission.
8. The CRNC establishes the FACH which will carry the MTCH by using the Common Transport Channel Setup procedure.
9. CRNC informs UE of the MTCH channel used for the MBMS service in the cell and its neighbouring cells  using the MBMS Common P-T-M RB Info, MBMS Current Cell P-T-M RB Info, MBMS Neighbouring Cell P-T-M RB Info, . 
Parameters: TMGI,  MBMS UTRAN Cell Group Identifier, logical channel, transport channel and physical channel information per MBMS service.  
10. UE is receiving a lower priority MBMS service on a PTP bearer.  UE capability does not allow reception of a PTP and PTM bearer simultaneously.  
11. UE requests the release of the PTP bearer for the other lower priority service using MBMS Modification Request.  
12. RNC releases the PTP RB of the other lower priority MBMS service. 
13. MBMS data transmission for this service on the PTM bearer. 
14. RNC may request the release of the Iu connection for the UEs that were moved to PMM connected state during the counting process.  

7.xx.3 MBMS UE Mobility from a PTP to PTM cell

This example shows a UE receiving MBMS service over a PTP bearer in the SRNC moving into DRNC area where the service is available PTM bearer.
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1. Figure x3: MBMS User mobility from PTP to PTM cell

2. MBMS Service has been activated and is currently ongoing.  UE is receiving the MBMS traffic using a PtP bearer.  SRNC makes the decision that to add a cell in the DNRC to the active set.  The Cell already has ptm bearer for the MBMS service.

3. UE Linking is performed via using RNSAP Radio Link Setup Procedure to add the radio link in the new cell. 
Parameters: TMGIs, 

4. MBMS service context in the DRNC is updated.

5. DRNC responds with RNSAP RL set up response.  Can it indicate PTM or can it assume by defualt?
6. When the cell in the DRNC is good enough to provide MBMS service to UE, the SRNC deletes the PTP radio bearer.  The RRC Radio Bearer Release message  sets the RB Information to release to indicate that the release is due to PTM availability.  

7. UE is able now to read information regarding the MBMS Service on the MCCH and picks up MTCH.

7.xx.4 MBMS UE Mobility from PtM cell to PtP cell 

This example shows an example scenario for the case when the UE moves from a cell in the SRNC with PTM bearer for the MBMS service to another cell in the DRNC where it is the first UE in the DRNC for this service.  The DRNC chooses PTP transmission for the service.  
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Figure X4: MBMS UE mobility from PTM to PTP cell
1. MBMS Service has been activated and is currently ongoing.  UE is in URA-PCH state in the DRNC coverage area and is receiving the MBMS traffic using a ptm bearer.  UE performs cell re-selection to a cell where there is no ptm bearer for the MBMS service within the same URA. 
2. UE reads the RRC Modified Services Info and RRC Unmodified Services Info and identifies that there is no PTM bearer for the service in this cell.

3. UE sends a RRC Cell updateRequest .
Parameters: Cause value??  

4. DRNC relays the Cell update to the SRNC in RNSAP Uplink Singalling Transfer Indication. Since this is the first access in the DRNC for this UE, the DRNC cannot include the channel type indication to the SRNC.
5. SRNC identifies it must set up a P-T-P bearer for the service and requests RNSAP RL set up Request.   This message also does UE linking.

6. DRNC sends a RNSAP RL Set up response. 

7. SNRC sends the RRC Cell update confirm to the UE.

8. UE receives   for the MBMS service over P-T-P bearer.

9. DRNC unaware that the RL is for this MBMS service sends RNSAP MBMS Channel Type Reconfiguration Indication message indicating P-T-P service.
Parameters: TMGI, Bearer type.

10. SRNC responds with RNSAP MBMS Channel Type Reconfiguration Confirmation message.
Parameters: TMGI, Bearer type.

7.xx.5 MBMS Session Stop and Service termination

The following example shows a scenario for MBMS session ends followed by a termination of the MBMS service.
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Figure x5: MBMS Session stop and Service termination

1. In this scenario it is assumed that an MBMS Session is ongoing with UE in DRNC receiving MBMS service over PTM bearers.

2. End of MBMS data session;
3. CN invokes MBMS Session Stop towards all RNC that are explicitly or implicitly registered with the CN.  RAB resources and Iu signaling connection are released.
Parameters: CN MBMS de-register

4. DRNC as CRNC also removes all information related to the MBMS Service on the MCCH: RRC Modified Services Info Parameters: TMGI, Release PTM RB; and all RB info on the PTM bearer for the service on RRC .Common PTM RB Info, Current Cell PTM RB Info, Neighbouring Cell PTM RB Info 
5. UE releases the Radio Bearer for the MBMS service.

6. Iub bearer is released using NBAP Common Transport Bearer release procedure.

7. MBMS services terminates.

8. SGSN sends a RANAP CN De-Registration Request message to all RNCs – here the SRNC -  registered with the CN in order to inform the RNC that a certain MBMS Service is no longer available.  
Parameters: TMGI, Global CN-id.
9. As 8 but to the DNRC.
10. SRNC removes this MBMS service from all the MBMS service contexts and replies with a RANAP CN De-Registration Response message back to the SGSN.
11. Same as 10 but from DRNC.
ToDo: 

All message names in Bold
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