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The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
 
The present document has not been subject to any approval process by the 3GPP Organisational Partners and shall not be implemented.
 
This Specification is provided for future development work within 3GPP only. The Organisational Partners accept no liability for any use of this Specification.
Specifications and reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organisational Partners' Publications Offices.

1.
Scope

The scope of this specification is to describe the Radio Resource Control protocol for the 3GPP radio system.  

2.
References

[1] UMTS 25.XX, 'Vocabulary for the UTRAN'

[2] 25.301,  'Radio Interface Protocol Architecture'

[3] 25.303, 'Description of UE states and procedures in connected mode'

3.
Definitions, Symbols and abbreviations

3.1
Definitions

See [1] for definition of fundamental concepts and vocabulary

3.2
Abbreviations

ACK


Acknowledgement

AS



Access Stratum

BCCH


Broadcast Control Channel

BCFE


Broadcast Control Functional Entity

CCCH


Common Control Channel

CPCH


Common Packet Channel

CN



Core Network

DCA


Dynamic Channel Allocation

DCCH


Dedicated Control Channel

DCFE


Dedicated Control Functional Entity

DCH


Dedicated Channel

DTCH


Dedicated Traffic Channel

FACH


Forward Access Channel

FAUSCH

Fast Uplink Signalling Channel

FDD


Frequency Division Duplex

FFS


For Further Study

ID



Identifier

L1



Layer 1

MAC


Media Access Control

MS


Mobile Station

NAS


Non Access Stratum

NW


Network

ODMA

Opportunity Driven Multiple Access

PCCH


Paging Control Channel

PCH


Paging Channel

PNFE


Paging and Notification Control Functional Entity

QoS


Quality of Service

RAB


Radio access bearer

RLC


Radio Link Control

RNTI


Radio Network Temporary Identifier

RFE


Routing Functional Entity

RNC


Radio Network Controller

RRC


Radio Resource Control

SAP


Service Access Point

TDD


Time Division Duplex

TF



Transport Format

TFCS


Transport Format Combination Set

TFS


Transport Format Set

TME


Transfer Mode Enitity

UE



User Equipment

UMTS


Universal Mobile Telecommunications System

UNACK

Unacknowledgement

UTRAN

UMTS Terrestrial Radio Access Network

4.
General 

5

RRC Services provided to upper layers

6

Services expected from lower layers

7
Functions of RRC

The RRC  performs the functions listed below, a more detailed description of these functions is provided in YY.01: 

· Broadcast of  information provided by the non-access stratum (Core Network). 

· Broadcast of  information related to the access stratum.
· Establishment, maintenance and release of an RRC connection between the UE and UTRAN. 

· Establishment, reconfiguration and release of Radio Access Bearers 

· Assignment, reconfiguration and release of radio resources for the RRC connection. 
· RRC connection mobility functions. 
· Arbitration of the radio resource allocation between the cells. 

· Control of requested QoS.  

· UE measurement reporting and control of the reporting. 

· Outer loop power control.
· Control of ciphering. 

· Slow DCA. 

· Broadcast of CPCH set information
· Broadcast of ODMA relay node neighbour information
· Collation of ODMA relay nodes neighbour lists and gradient information

· Maintenance of number of ODMA relay node neighbours

· Establishment, maintenance and release of a route between ODMA relay nodes

· Interworking between the Gateway ODMA relay node and the UTRAN

· Contention resolution (TDD mode)

· Paging/notification. 
The following functions are regarded as further study items:

· Initial cell selection and re-selection in idle mode. 

· Congestion control. 

· Routing of higher layer PDU's (in UE side to correct higher layer entity and in UTRAN side to correct RANAP entity).  The requirement for this function will be dependent on the decision made by SMG12.

8

Elementary RRC procedures

This section describes elementary RRC procedures used in the idle mode and in the connected mode. More description on the different UE modes is provided in [2].This section also describes procedures for establishing and releasing an RRC connection.  

8.1
Idle mode procedures

8.1.1 
Broadcast of system information
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Figure 1) Procedure for broadcast of system information

This procedure is used for broadcasting system information from the network to all UEs in a cell.   Only UEs that listen to the logical channel BCCH can be reached by this procedure. The system information is repeated on a regular basis and it includes information from both the access stratum and the non-access stratum. The initiative to change the system information can come from both the access stratum and non-access stratum.

The SYSTEM INFORMATION message is regularly broadcast on the BCH by the UTRAN. Based on this information the mobile station is able to decide whether and how it may gain access to the system via the current cell.

The contents of the SYSTEM INFORMATION messages can come from RRC and from the physical layer measurements of each cell [Editors note: Other sources for the system information are also allowed].

The information may be grouped into the following classes:


- information giving unique identification of the current network, location area, UTRAN registration area and cell

- information used for candidate cell measurements for handover and cell selection procedures

- information describing the current control channel structure

- information controlling the random access channel utilization

- information controlling the common packet channel utilization

- information defining different options supported within the cell

- protocol information

[Note: The set of messages that forms the system information is FFS. However, basically the same elementary procedure can be applied for all messages.]

9
Primitives between RRC and upper layers

10
Message and information element functional definition and content

10.1.4.7 RRC CONNECTION SETUP

This message is used by the network to accept the establishment of an RRC connection for an UE, including assignment of  signalling link information, transport channel information and optionally physical channel information.

RLC-SAP: t.b.d. 

Logical channel: CCCH

Direction: UTRAN ( UE

Information element category
 Information elements 
REFERENCE
TYPE
NOTE


Message Type

M








UE information elements
Initial UE identity

M
FFS whether conveyed on RRC or MAC.








S-RNTI
 
M



SRNC identity

M



C-RNTI

O
Only if assigned to a common transport channel


Activation time

O








RAB information elements
RAB identity

M
Indicates the signalling link








Signalling link type

M









RAB multiplexing info

M
For the signalling link







TrCH information elements
TFCS

O
Uplink TFCS








TFCS

O
Downlink TFCS








TFC subset

O









Transport channel identity

M
For each new transport channel
Uplink transport channels


TFS

M




CPCH Set ID

O
















Transport channel identity

M
For each new transport channel
Downlink transport channels


TFS

M
















PhyCH information elements
Frequency info

O









Uplink DPCH power control info

O









Uplink DPCH info

O
Maximum one of these
Uplink radio resources


PRACH info

O




Uplink timeslot info

O










Primary CCPCH info

O
For each radio link
Downlink radio resources


Downlink DPCH info

O




Secondary CCPCH info

O




Downlink timeslot info

O
Note 1









SSDT indicator

O
Necessity is FFS








Gated Transmission Control info

O
FFS













Note 1: It is assumed that the DL timeslot configuration is the same for all radio links, whether or not macro-diversity is supported for TDD.
10.1.5 Radio Access Bearer control messages

10.1.5.3 RADIO ACCESS BEARER RECONFIGURATION

This message is sent from UTRAN to reconfigure parameters related to a change of QoS. This procedure can also change the multiplexing of MAC, reconfigure transport channels and physical channels.

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UTRAN ( UE

Information element category
 Information elements 
REFERENCE
TYPE
NOTE


Message Type

M








UE Information elements
Activation time

O



C-RNTI


Only RACH/FACH







RAB information elements
RAB identity

M

For each RAB affected by this message


RLC info

O
FFS



RAB multiplexing info

M









TrCH information elements
TFCS

O
for uplink DCHs








TFCS

O
for downlink DCHs








TFC subset

O
for DCHs in uplink








Transport channel identity

O
For each removed transport channel
Uplink transport channels


Transport channel identity

O
For each reconfigured or added transport channel










TFS

O




Dynamic Control

O
For each reconfigured or added transport channel controlled by DRAC



Transmission time validity

O




Time duration before retry

O




Silent period duration before release

O




Transport channel identity

O
For each reconfigured or added CPCH channel



TFS

O




CPCH Set ID

O











Transport channel identity

O
For each removed transport channel
Downlink transport channels


Tranpsort channel identity

O
For each reconfigured or added transport channel



TFS

O









PhyCH information elements
Uplink DPCH power control info

O









Frequency info

O









Uplink DPCH info

O
Maximum one of these
Uplink radio resources


PRACH info

O




Uplink timeslot info

O










Primary CCPCH info

O
For each radio link
Downlink radio resources


Downlink DPCH info

O




Secondary CCPCH info

O




Downlink timeslot info

O
Note 1









SSDT indicator

O
Necessity is FFS








Gated Transmission Control info

O
FFS













Note 1: It is assumed that the DL timeslot configuration is the same for all radio links, whether or not macro-diversity is supported for TDD.
10.1.5.5 RADIO ACCESS BEARER RELEASE

<Functional description of this message to be included here>

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UTRAN ( UE

Information element category
 Information elements 
REFERENCE
TYPE
NOTE


Message Type

M








UE Information elements
Activation time

O



C-RNTI

O
Only RACH/FACH







RAB information elements
RAB identity

M
For each released RAB








RAB identity

O
For each other RAB affected by this message


RAB multiplexing info

O








TrCH information elements
TFCS

O
for uplink DCHs








TFCS

O
for downlink DCHs








TFC subset

O
for DCHs in uplink








Transport channel identity

O
For each removed transport channel
Uplink transport channels


Transport channel identity

O
For each reconfigured or added (FFS) transport channel



TFS

O




Dynamic Control

O
For each reconfigured or added (FFS) transport channel, controlled by DRAC



Transmission time validity

O




Time duration before retry

O




Silent period duration before release

O




Transport channel identity

O
For each reconfigured or added CPCH channel



TFS

O




CPCH Set ID

O










Transport channel identity

O
For each removed transport channel
Downlink transport channels


Transport channel identity

O
For each reconfigured or added transport channel



TFS

O









PhyCH information elements
Uplink DPCH power control info

O









Frequency info

O









Uplink DPCH info

O
Maximum one of these
Uplink radio resources


PRACH info

O




Uplink timeslot info

O










Primary CCPCH info

O
For each radio link
Downlink radio resources


Downlink DPCH info

O




Secondary CCPCH info

O




Downlink timeslot info

O
Note 1














Note 1: It is assumed that the DL timeslot configuration is the same for all radio links, whether or not macro-diversity is supported for TDD.

10.1.5.7 RADIO ACCESS BEARER SETUP

<Functional description of this message to be included here>

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UTRAN ( UE

Information element category
 Information elements 
REFERENCE
TYPE
NOTE


Message Type

M








CN information elements
NAS binding info

M
Transparent non access stratum info e.g. bearer identity.







UE Information elements
Activation time

O



C-RNTI

O
Only RACH/FACH







RAB information elements
RAB identity

M
For the new RAB


RLC info

M



RAB multiplexing info

M









RAB identity

O
For each other RAB affected by this message


RAB multiplexing info

O








TrCH information elements
TFCS

O
for uplink DCHs








TFCS

O
for downlink DCHs








TFC subset

O
for DCHs in uplink








Transport channel identity

O
For each removed transport channel
Uplink transport channels


Transport channel identity

O
For each reconfigured or added transport channel



TFS

O




Dynamic Control

O
For each reconfigured or added transport channel, controlled by DRAC



Transmission time validity

O




Time duration before retry

O




Silent period duration before release

O




Transport channel identity

O
For each reconfigured or added CPCH channel



TFS

O




CPCH Set ID

O










Transport channel identity

O
For each removed (FFS) transport channel
Downlink transport channels


Transport channel identity

O
For each reconfigured or added transport channel



TFS

O









PhyCH information elements
Uplink DPCH power control info

O









Frequency info

O









Uplink DPCH info

O
Maximum one of these
Uplink radio resources


PRACH info

O




Uplink timeslot info

O










Primary CCPCH info

O
For each radio link
Downlink radio resources


Downlink DPCH info

O




Secondary CCPCH info

O




Downlink timeslot info

O
Note 1









SSDT indicator

O
Necessity is FFS








Gated Transmission Control info

O
FFS













Note 1: It is assumed that the DL timeslot configuration is the same for all radio links, whether or not macro-diversity is supported for TDD.

10.1.5.9 TRANSPORT CHANNEL RECONFIGURATION 

This message is used by UTRAN to configure the transport channel of a UE. This also includes a possible reconfiguration of physical channels. The message can also be used to assign a TFC subset and reconfigure physical channel.

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UTRAN ( UE

Information element category
 Information elements 
REFERENCE
TYPE
NOTE


Message Type

M








UE Information elements
Activation time

O



C-RNTI

O
Only RACH/FACH


Control-only-state-timer

O
FFS







TrCH information elements
TFCS

O
for uplink DCHs








TFCS

O
for downlink DCHs








TFC subset

O
for DCHs in uplink








Transport channel identity

O
For each reconfigured transport channel
Uplink transport channels


TFS

O




Dynamic Control

O
For each reconfigured transport channel, controlled by DRAC



Transmission time validity

O




Time duration before retry

O




Silent period duration before release

O




Transport channel identity

O
For each reconfigured or added CPCH channel



TFS

O




CPCH Set ID

O










Transport channel identity

O
For each reconfigured transport channel
Downlink transport channels


TFS

O









PhyCH information elements
Uplink DPCH power control info

O









Frequency info

O









Uplink DPCH info

O
Maximum one of these
Uplink radio resources


PRACH info

O




Uplink timeslot info

O










Primary CCPCH info

O
For each radio link
Downlink radio resources


Downlink DPCH info

O




Secondary CCPCH info

O




Downlink timeslot info

O
Note 1









SSDT indicator

O
Necessity is FFS








Gated Transmission Control info

O
FFS













Note 1: It is assumed that the DL timeslot configuration is the same for all radio links, whether or not macro-diversity is supported for TDD.

10.1.6 System Information Messages

10.1.6.1 SYSTEM INFORMATION

<Functional description of this message to be included here>

RLC-SAP: t.b.d. 

Logical channel: BCCH or DCCH or CCCH

Direction: UTRAN ( UE


NOTE: The division of the system information into messages is FFS.

Information element category
 Information elements 
REFERENCE
TYPE
NOTE


Message Type

M








CN information elements
PLMN Identity

M



CN domain identity

M

For each Core Network Domain.

Information must be included for at least one core network domain type.


NAS system information

M









UTRAN mobility information elements
URA identity

M

For each URA


Information for periodic cell and URA update

M

Note: not for each URA any more


Cell identity

M
The necessity and usage of cell identity is FFS.


Cell selection and re-selection info

M








UE information elements
Uplink access control info

M









Transmission probability

O
For all UE having DCH controlled by DRAC procedure
For each class of UE

Note2


Maximum bit rate

O




CPCH parameters 

O
For all UE’s assigned to any CPCH set in this Node B







PhyCH information elements
Frequency info

O
For each RACH


PRACH info

M









Frequency info

O
For each FACH on secondary CCPCH


Secondary CCPCH info

M









Frequency info

O
For each PCH on secondary CCPCH


Secondary CCPCH info

M









PRACH power control info

M









Frequency info

O
For each CPCH set allocated to this Node B.


CPCH set info

O



CPCH set persistency values

O








Measurement Information elements
Measurement Identity Number

M
Note 1
For each Intra-frequency measurement control









Intra-frequency cell info

M
For each measure​ment object










Intra-frequency measurement quantity

M











Intra-frequency measurement reporting criteria

M











Measurement Identity Number

M
Note 1
For each Inter-frequency measurement control









Inter-frequency cell info

M
For each measure​ment object










Inter-frequency measurement quantity

M











Inter-frequency measurement reporting criteria

M











Measurement Identity Number

M
Note 1
For each Inter-system measurement control









Inter-system cell info

M
For each measure​ment object










Inter-system measurement quantity

M











Inter-system measurement reporting criteria

M
















Note 1: The necessity and usage of Measurement identity number in this message is FFS.

Note 2: The split of parameters into several System Information message X is FFS.
10.2 Information element functional definitions

10.2.3.27 CPCH Parameters (FFS)
These parameters are used by any UE using any CPCH set allocated to the Node B which is broadcasting this system information.
Parameters 
REFERENCE
TYPE
NOTE

NS_IP

M
Number of slots for initial delay for  this priority level

Priority level

M


N_ap_retrans_max

M
Max number of AP transmissions without AP-AICH response (access cycle), a PHY parameter.
Backoff control parameters

N_access_fails

M
Max number of access cycles without AP-AICH response for link failure, a MAC parameter.


NS_bo_no aich

M
Max number of slots for UE backoff after           N ap_retrans_max unsuccessful AP access attempts, a MAC parameter.


NF_bo_busy

M
Max number of frames for UE backoff after access attempt to busy CPCH, a MAC parameter.


NF_bo_all_busy

M
Max number of frames for UE backoff after access attempt to last busy CPCH, a MAC parameter.


NF_bo_collision

M
Max number of frames for UE backoff after collision on CPCH, a MAC parameter.


T_CPCH

M
Number of slots used to determine Tau values for CPCH channel timing
CPCH channel timing






Note: The WG1 and WG2 discussion should be concluded before the contents of these IEs can be finalized.  All of the IEs may be consdered optional (O) if the UE is programmed with default values for each IE.
10.2.5.9 CPCH set ID

Indicates the ID number for a particular CPCH set allocated to a Node B. This ID is used by UE to associate a CPCH tramsport channel assignment with the physical channel characteristics for the assigned CPCH set. 
10.2.6 Physical CH Information elements 
10.2.6.13 CPCH set info (FFS)

This IE is broadcast in the System Information message and is pseudo-static, changing only when RNC reallocates resources to Node Bs.

Parameters
REFERENCE
TYPE
NOTE

CPCH set ID

M
Transport channel identifier

AP preamble code

M
256 chip preamble code for AP in UL

AP-AICH channelisation code

M
256 chip channelisation code for  AP-AICH in DL

CD preamble code

M
256 chip preamble code for CD in UL

CD-AICH channelisation code

M
256 chip channelisation code for CD-AICH in DL

Signature code N

M
Signature code for CPCH channel selection in UL.  16 signatures, 16 bits each, N from 1-16.

UL scrambling code

M
For each CPCH channel in this CPCH set.  (16 MAX with 1 signature per channel.)

UL channelisation code

M


DL channelisation code

M


Data rate (spreading factor)

M


NF_max  (Max packet length in frames)

M


Signature pointer (maps to set of signatures for this channel)

M







10.2.6.14 CPCH persistency values (FFS)

This IE is dynamic and is used by RNC for load balancing and congestion control.  This is broadcast often in the system information message.
Parameters
REFERENCE
TYPE
NOTE

CPCH set ID

M
Transport channel identifier

PV_CPCHn

M
Persisteny value for CPCHn.

One PV for each CPCH channel  in this CPCH set.






10.2.7 Measurement Information elements

10.2.7.15 Traffic volume measurement quantity
Contains the measurement quantity information for a traffic volume measurement.
 Parameters 
REFERENCE
TYPE
NOTE

RLC buffer payload

M


Delay slots

O
Number of access slots as unit for delay quantity

Delay frames

O
Number of frames as unit for delay quantity 

(Note: If there is no other measurement quantity, this parameter can be removed since it can be implicitly known by UE.)

10.2.7.20 Traffic volume reporting quantity
Contains the reporting quantity information for a traffic volume measurement.

 Parameters 
REFERENCE
TYPE
NOTE

RLC buffer payload for each RAB

O







DL Transport CH BLER

O


DL Transport CH BER

O
FFS

UE Transmission Power

O


UE Position

O


Cell ID

O
FFS

Radio access delay average

O
Average delay per access since last report.  See Note 1. (FFS)

RLC buffer delay average

O
Average delay since last report. Includes radio access delay.  See Note 2. (FFS)

Radio access delay max

O
Maximum delay per access since last report.  See Note 1. (FFS)

RLC buffer delay max

O
Maximum delay since last report. Includes radio access delay.  See Note 2. (FFS)






(Note: It is FFS whether the reporting quantity parameters used in different measurement types can be used commonly for all types of reporting quantity. If they can, only “Reporting Quantity” is enough instead of specifying 5 types of reporting quantity.
Note 1:  Radio access delay is operationally defined to be the time between the first UE transmission of an AP until receipt of an ASSIGN which permits the UE to access the CPCH channel.  This period may include multiple unsuccessful access attempts to busy CPCH channels, collision backoff s, etc. The time is rounded up to the next frame and quantified in number of frames or number of access slots.  Each CPCH access is measured.
Note 2:  RLC buffer delay is operationally defined to be the time between the arrival of a byte of data in the RLC data buffer and the first output of that byte to MAC for uplink transmission.  The time is rounded up to the next frame and quantified in number of frames.  Sampling techniques may be used for this measurement.
10.2.7.33 Measured results

Contains the measured results of the quantity indicated optionally by Reporting Quantity in Measurement Control. "Measured results" can be used for both event trigger mode and periodical reporting mode.

 Parameters 
REFERENCE
TYPE
NOTE

RAB ID 

+ RLC buffers payload

O







PCCPCH Info 

+ Primary CCPCH RX Ec/I0

O


PCCPCH Info 

+ Primary CCPCH RX SIR (RSCP/ISCP)

O
FFS

PCCPCH Info 

+ Primary CCPCH RX power (RSCP)

O
FFS

PCCPCH Info 

+ Path loss

O
FFS

PCCPCH Info 

+ Path loss plus UL load

O
FFS

PCCPCH Info 

+ Measured time difference to cell

O







DL Transport CH BLER

O


DL Transport CH BER

O
FFS

UE Transmission Power

O


UE Position

O


Cell ID

O
FFS

Radio access delay average

O
Average delay per access since last report.  See Note 1. (FFS)

RLC buffer delay average

O
Average delay since last report. Includes CPCH access delay.  See Note 2. (FFS)

Radio access delay max

O
Maximum delay per access since last report.  See Note 1. (FFS)

RLC buffer delay max

O
Maximum delay since last report. Includes CPCH access delay.  See Note 2. (FFS)






Note 1:  Radio access delay is operationally defined to be the time between the first UE transmission of an AP until receipt of an ASSIGN which permits the UE to access the CPCH channel.  This period may include multiple unsuccessful access attempts to busy CPCH channels, collision backoff s, etc. The time is rounded up to the next frame and quantified in number of frames.  Each CPCH access is measured.
Note 2:  RLC buffer delay is operationally defined to be the time between the arrival of a byte of data in the RLC data buffer and the first output of that byte to MAC for uplink transmission.  The time is rounded up to the next frame and quantified in number of frames.  Sampling techniques may be used for this measurement.
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