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Foreword

This Technical Specification 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 specifies the Radio Resource Control protocol for the UE-eUTRAN radio interface.

The scope of the present document also includes (FFS):
-
the radio related information transported in a transparent container between source eNB and target eNB upon inter eNB handover;

-
the radio related information transported in a transparent container between a source or target eNB and another system upon inter RAT handover.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· 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]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS nn.nnn: "Radio Interface Protocol Architecture".

[3]
3GPP TS nn.nnn: "Services provided by the physical layer ".

[4]
3GPP TS nn.nnn: "UE Procedures in Idle Mode".
[5]
3GPP TS nn.nnn "UE Radio Access Capabilities".

[6]
3GPP TS nn.nnn: "Medium Access Control (MAC) protocol specification".

[7]
3GPP TS nn.nnn: "Radio Link Control (RLC) protocol specification".

[8]
3GPP TS nn.nnn: "Packet Data Convergence Protocol (PDCP) Specification".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].
Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].
AM
Acknowledged Mode

ASN.1
Abstract Syntax Notation.1
ARQ
Automatic Repeat Request
AS
Access Stratum
BCCH
Broadcast Control Channel

BCH
Broadcast Channel
CCCH
Common Control Channel
CP
Control Plane
C-RNTI
Cell RNTI

DCCH
Dedicated Control Channel
DRX
Discontinuous Reception
DTCH
Dedicated Traffic Channel

DTX
Discontinuous Transmission
DL
Downlink

DL-SCH
Downlink Shared Channel

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

ENB
Evolved Node B

FDD
Frequency Division Duplex
FFS
For Further Study
GERAN
GSM/EDGE Radio Access Network
GSM
Global System for Mobile Communications
HARQ
Hybrid Automatic Repeat Request

IE
Information element

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

L1
Layer 1

L2
Layer 2

L3
Layer 3

MAC
Media Access Control

MBMS
Multimedia Broadcast Multicast Service

MCCH
MBMS point-to-multipoint Control Channel

MIB
Master Information Block
MTCH

MBMS point-to-multipoint Traffic Channel

N/A
Not Applicable

NAS
Non Access Stratum

PCCH
Paging Control Channel

PDU
Protocol Data Unit

PDCP
Packet Data Convergence Protocol

PLMN
Public Land Mobile Network

PTM-MC
Point-to-Multipoint, Multi-Cell
PTM-SC
Point-to-Multipoint, Single-Cell
PTP
Point-to-Point
QoS
Quality of Service

RACH
Random Access CHannel

RA-RNTI
Random Access RNTI

RAT
Radio Access Technology

RB
Radio Bearer
RLC
Radio Link Control
RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control
RSCP
Received Signal Code Power

RSRP
Reference Signal Received Power

RSSI
Received Signal Strength Indicator
SAE
System Architecture Evolution
SAP
Service Access Point

SB
Scheduling Block
SIB
System Information Block
SRB
Signalling Radio Bearer

S-TMSI
SAE Temporary Mobile Station Identifier

SU
Scheduling Unit

TA
Tracking Area
TDD
Time Division Duplex

AM
Transparent Mode

UE
User Equipment

UL
Uplink
UM
Unacknowledged Mode

UL-SCH
Uplink Shared Channel

UP
User Plane

UTRAN
Universal Terrestrial Radio Access Network
4
General

Covering RRC Functions, services provided to upper layers, services expected from lower layers and an overview of RRC States and State Transitions including GSM

4.1
Introduction

This specification is organised as follows:

-
sub-clause 4.2 describes the RRC protocol model;

-
sub-clause 4.3 specifies the services provided to upper layers as well as the services expected from lower layers;

-
sub-clause 4.4 lists the RRC functions;

-
clause 5 specifies RRC procedures, including UE state transitions;

-
clause 6 specifies the RRC message in a tabular format;

-
clause 7 specifies the variables (including protocol timers and constants) and counters to be used by the UE;

-
clause 8 specifies the encoding of the RRC messages.

4.2
Architecture

4.2.1
UE states and state transitions including inter RAT
A UE is in RRC_CONNECTED when an RRC connection has been established. If this is not the case i.e. no RRC connection is established, the UE is in RRC_IDLE state. The RRC states can further be characterised as follows:

-
RRC_IDLE:

-
Transfer of broadcast/ multicast data to UE;
-
A UE specific DRX may be configured by upper layers.
-
UE controlled mobility;

-
The UE:

-
Monitors a Paging channel to detect incoming calls;

-
Performs cell (re-)selection;

-
Acquires system information.
-
RRC_CONNECTED:

-
Transfer of data to/from UE. At lower layers, the UE:

-
May be configured with a UE specific DRX/ DTX.
-
Network controlled mobility i.e. handover;

- 
The UE:

-
Monitors control channels associated with the shared data channel to determine if data is scheduled for it;

-
Provides channel quality and feedback information;

-
Performs neighbouring cell measurements;
-
Acquires system information.
NOTE:
In addition, during connection establishment, the UE temporarily is in a transient intermediate state.

The following figure not only provides an overview of the RRC states in E-UTRA, but also the mobility support between E-UTRAN, UTRAN and GERAN.
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Figure 4.2: E-UTRA states and inter RAT mobility procedures
The transition from UTRA CELL_FACH to E-UTRA RRC_IDLE is supported (e.g. following radio link failure); this transition is not supported in the other direction. 
The mobility procedure used between E-UTRA RRC_CONNECTED and UTRA is FFS i.e. whether handover or cell change order is used. The mobility between E-UTRA RRC_CONNECTED and GERAN is FFS. The mobility between E-UTRA and non-3GPP systems is FFS.
4.2.2
Signalling radio bearers

"Signalling Radio Bearers" (SRBs) are defined as Radio Bearers (RB) that are used only for the transmission of RRC and NAS messages. E-UTRA configures two SRBs for UEs in RRC_CONNECTED i.e. a low and a high priority SRB. The mapping of RRC and NAS messages to SRBs is FFS. 

NAS messages may be concatenated to some of the RRC messages e.g. RRC CONNECTION REQUEST. In addition to the integrity protection and ciphering performed by NAS, NAS messages are integrity protected and ciphered by PDCP.
4.3
Services
4.3.1
Services provided to upper layers

The RRC protocol offers the following services to upper layers:

-
Broadcast of general control information;

-
Notification of UEs in RRC_IDLE e.g. about a terminating call, start of an MBMS session;

-
Transfer of dedicated control information i.e. information for one specific UE.

4.3.2
Services expected from lower layers

Editors note
A reference may be included to the stage 2/ the Radio Interface protocol architecture rather than duplicating the description of the services expected from RLC (e.g. the RLC modes), the MAC (e.g. the logical channels used) and the physical layer (e.g. the transport channels used).
4.4
Functions

The RRC protocol includes the following main functions:

-
Broadcast of system information:

-
AS and NAS.

-
Paging;

-
RRC connection control:

-
Assignment/ modification of temporary UE identity (C-RNTI);

-
Establishment/ modification/ release of signalling RBs (low and high priority SRB).

-
RRC connection mobility (handover) including;

-
Transfer of RRC context information;

-
Intra-frequency, inter-frequency and inter- RAT.

-
Cell (re-) selection control:

-
Neighbouring cell information (carrier frequencies and identity of specific cells, FFS);

-
Indication of cell (re-)selection parameters;

-
Intra-frequency, inter-frequency and inter- RAT.

-
Measurement configuration control and reporting:

-
Establishment/ modification/ release of measurements (e.g. Intra-frequency, inter-frequency and inter- RAT mobility, Quality, UE internal, Positioning);

-
Configuration of measurement gaps;

-
Measurement reporting.

-
Security management:

-
(Configuration of) AS integrity protection (CP) and AS ciphering (CP, UP).
-
Radio configuration control including

-
Establishment/ modification/ release of user plane (ptp) RBs including ARQ configuration

-
Assignment/ modification of HARQ configuration

-
Assignment/ modification of DRX configuration including initial as well as other values the UE may step through autonomously

-
QoS control:

-
Configuration of semi-persistent allocations for the first HARQ transmissions in DL, covering a limited set of possible resources (blindly decoded by the UE)
-

Assignment/ modification of parameters for UL rate control in the UE i.e allocation of a priority and a prioritised bit rate (PBR) for each RB

-
Transfer of dedicated NAS information;

-
Multicast/ broadcast:

-
Notification of service/ session start;

-
Indication of available services;

-
Establishment/ modification/ release of ptm RBs.

-
Other:

-

Indication of access restrictions;

-
Recovery from out of service;

-
UE capability transfer;

-

Support for E-UTRAN sharing (multiple PLMN identities);
-
Generic protocol error handling.
-
Items for further study:

•
Sub-state control (e.g. UL synchronized, FFS);

•
Support of self-configuration and self-optimisation (UE involvement FFS);

NOTE

Random access is specified entirely in the MAC i.e. including initial power estimation, access control.

5
Procedures
Covering all procedures applicable for the UE, including procedure interactions and generic error handling
Editors note
Some further discussion regarding the structure/ organisation of the procedural and the message and information element specification is desirable.

5.1
General

5.2
High level procedures

Editors note
The structure of this section is an initial starting point that may further evolve during the specification process.

5.2.1
System information, general aspects
5.2.1.1
General

The RRC messages carrying system information are called System Information Blocks (SIBs). Several SIBs have been defined including the Master Information Block (MIB), that includes a limited number of most frequently transmitted parameters, and the Scheduling Block (SB) that mainly indicates when the other system information is transmitted i.e. start times. The MIB is carried on BCH while all other SIBs (including the SB) are carried on DL-SCH.
5.2.1.2
Scheduling
Scheduling information (indicating starting times) is provided for a group of system information blocks (SIBs) that have the same scheduling requirements (i.e. periodicity). Such a group of SIBs is referred to as a Scheduling Unit (SU).

Both the MIB and SU-1 use a fixed schedule with a periodicity of 40 and 80 ms respectively. The scheduling of the other SUs is flexible. SU-1 is scheduled in sub-frame #5 (frame structure Type 1) or in sub-frame #0 of the second half frame (frame structure Type 2). It is FFS if the other SUs are scheduled in subsequent consecutive sub-frames.
Dynamic scheduling is used for the SUs other than SU-1 i.e. the UEs acquires the detailed time-domain scheduling (as well as other information e.g. frequency-domain scheduling, used transport format) of these scheduling units from the PDCCH. The details of the dynamic scheduling mechanism are FFS.
It is FFS if the mapping of SIBs on to SUs is indicated in the SB or fixed in the specification.

An SU may cover multiple sub-frames.
Editors note
It seems best to specify this by means of an ‘elementary procedure’ i.e. related to the reception of the related information elements.

5.2.1.3
Segmentation and concatenation

A SU/SIB (FFS) may be segmented in which case the subsequent segments are transmitted in consecutive sub-frames.

It is FFS whether the segmentation for BCCH is provided by RRC or RLC.

Editors note
If RRC provides the functionality, this is best described by a ‘high level procedure’ i.e. related to the reception of the SYSTEM INFORMATION message.

5.2.1.4
System information validity and notification of changes

It is FFS whether the SB includes a value tag for each SU, or whether a common value tag is used. The common value tag could either be carried in the MIB or in the SB.
A notification mechanism is used to inform UEs about changes in system information. This mechanism is not used for the very dynamic system information, i.e. the system information using an expiry timer. UEs in RRC_IDLE aquire the BCCH change notification at the same time as when receiving paging channel. Likewise, UEs in RRC_CONNECTED acquire the BCCH change notification during their DRX wake-ups. The details of the BCCH change message/indication are FFS.It is FFS if UEs that are in RRC_CONNECTED but not using DRX are required to continuously check if the BCCH change notification is provided.
5.2.2
BCCH acquisition
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Figure 8.2.2-1: BCCH acquisition, normal

5.2.2.1
General

The UE applies the BCCH acquisition procedure to acquire the AS- and NAS- system information that is broadcasted by the E-UTRAN. The procedure applies to UEs in RRC_IDLE and RRC_CONNECTED.
5.2.2.2
Initiation

The UE shall apply the BCCH acquisition procedure upon selecting (e.g. upon power on) or re- selecting a cell, upon handover, upon entering E-UTRA from another RAT and upon return from loss of coverage.

5.2.2.3
BCCH information to be acquired by the UE

This section specifies which SIBs the UE shall acquire when performing the BCCH acquisition procedure. Other procedures may include further requirements regarding the acquisition of SIBs. In addition, performance requirements may impose requirements regarding the acquisition of certain SIBs.

Editors note
This procedure only covers the basic requirements e.g the acquisition of the MIB and the SB. TS 36.304 is assumed to specify the SIBs a UE in RRC_IDLE shall read. Likewise, this specification will include additional requirements for UEs in RRC_CONNECTED. In addition, the Radio connection request procedure should specify which SIBs the UE shall acquire prior to initiating connection establishment (if any)

The UE shall acquire the MASTER INFORMATION BLOCK and the SCHEDULING BLOCK (FFS).

Editors note
It is presently unclear what really is the minimum system information the UE should acquire regardless of UE state. Candidates for this minimum information: BCCH R-NTI, information on which SIBs are available, information regarding their validity. Note that the acquisition of the SB could be regarded as optional i.e. the UE could read BCCH continuously.

5.2.2.4
Actions upon reception of the MASTER INFORMATION BLOCK message

Upon receiving the MASTER INFORMATION INFORMATION BLOCK message the UE shall:

1> store all relevant IEs included in the MIB in the corresponding variable(s);

To be completed

Editors note
The aim is to specify only a minimum of specific behaviour in these sections

5.2.2.5
Actions upon reception of the SCHEDULING BLOCK message

Upon receiving the SCHEDULING BLOCK message the UE shall:

1> store all relevant IEs included in the SB in the corresponding variable(s);

To be completed
Editors note
It seems best to specify the scheduling by means of an ‘elementary procedure’ i.e. related to the reception of the related information elements.

5.2.2.6
Actions upon reception of other SYSTEM INFORMATION INFORMATION BLOCK messages

Upon receiving a SYSTEM INFORMATION INFORMATION BLOCK message the UE shall:

1> store all relevant IEs included in the SIB in the corresponding variable(s);

1>
act upon all received information elements as specified in 8.6, unless specified otherwise in the following.

To be completed
5.2.3
Paging

5.2.4
RRC connection request
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Figure 5.2.4-1: RRC connection request, successful

5.2.4.1
General

The purpose of this procedure is to request the establishment of an RRC connection. In response to this procedure, E-UTRAN may establish the RRC connection by means of the RRC connection modification procedure.

5.2.4.2
Initiation

The UE initiates the procedure when upper layers request establishment of a signalling connection while the UE is in RRC_IDLE state. Prior to initiating the connection request procedure, the UE performs the initial access procedure as specified in [TS 36.321, clause x.y.z].

Upon initiation of the procedure, the UE shall:

1>
Set counter V300 to 1; and

1> Initialise variable(s) XXX (FFS)

1>
Initiate transmission of the RRC CONNECTION REQUEST message in accordance with 5.2.3.3;

1> Start a timer T300 when the lower layers indicate success to transmit the message

The UE behaviour upon failure to transmit the message is FFS.

5.2.4.3
Actions related to transmission of RRC CONNECTION REQUEST message

The UE shall set the contents of RRC CONNECTION REQUEST message as follows:

1>
Set the "Initial UE identity" as follows:

2> to ‘S-TMSI’, in case the UE has a valid S-TMSI (FFS);

2> to ‘Random number’ (FFS), otherwise

1>
set the "Selected PLMN identity" to (FFS);

1>
include the IE "NAS information container" in case (FFS);
1> Set the IE “Cause” as follows:

2> to xxx in case Condition 2;

The UE shall submit the RRC CONNECTION REQUEST message to lower layers for transmission on the uplink CCCH.

5.2.4.4
Cell re-selection or T300 timeout

The UE shall:

1>
if cell re-selection occurs while timer T300 is running or
1> if timer T300 expires:
2> perform the RRC connection request retry procedure as specified in 5.2.4.5;

5.2.4.5
RRC connection request retry
The UE shall:

1>
if V300 is equal to or smaller than N300:

2>
transmit a new RRC CONNECTION REQUEST message in accordance with 5.2.3.3;

2>
increment counter V300;

2>
restart timer T300 when the MAC layer indicates success to transmit the message.

1>
Otherwise:

2>
consider the procedure to be unsuccessful;

5.2.5
RRC connection reconfiguration (-/ complete/ failure)


[image: image5.emf] 

RRC  CONNECTION  RECONFIGURATION   COMPLETE  

RRC  CONNECTION  RECONFIGURATION  

UE   EUTRAN  


Figure 5.2.5-1: RRC connection reconfiguraiton, successful

5.2.5.1
General

The purpose of this procedure is to establish, modify or release an RRC connection. E-UTRAN may initiate the RRC connection modification procedure to a UE in RRC_CONNECTED or towards a UE in RRC_IDLE from which it has just received the RRC CONNECTION REQUEST message.

RRC connection establishment specifics
E-UTRAN should use the initial RRC CONNECTION RECONFIGURATION message, i.e. the one used to establish the RRC connection, to perform contention resolution and SRB establishment. It is FFS if E-UTRAN may also use this message to activated network controlled mobility and AS-security and/ or to establish RBs (applicable only if the E-UTRAN received the UE context from the CN prior to sending the RRC CONNECTION RECONFIGURATION message), 

- It is FFS if a special size optimised version of the RRC CONNECTION RECONFIGURATION message, only supporting contention resolution and SRB establishment, will be defined.

- It is FFS to what extend MAC will be involved in performing contention resolution.
- E-UTRAN should perform contention resolution before T300 expires.
5.2.5.2
Initiation

E-UTRAN may initiate the RRC connection modification procedure to a UE in RRC_CONNECTED or towards a UE in RRC_IDLE that initiated the RRC connection request procedure as defined in 5.2.4.

Editors note
This section should cover procedure specific details about procedure interaction (general aspects are covered in general section).
5.2.5.3
Reception of the RRC CONNECTION RECONFIGURATION by the UE

The UE shall:

1> If the UE is in RRC_IDLE state:

2>
If the IE "Initial UE identity" is different from the IE the UE included in the RRC CONNECTION REQUEST message:
3> Discard the RRC CONNECTION RECONFIGURATION;
3> The procedure ends.

2> Stop timer T300:

2> If the RRC CONNECTION RECONFIGURATION message includes the IE eNB relocation information:

3> reject the entire message as specified in 5.2.5.5;

2> Otherwise:

3> perform the RRC connection setup procedure as specified in 5.3.1;

3> If the RRC connection setup procedure fails:

4> reject the entire message as specified in 5.2.5.5;

1> If the RRC CONNECTION RECONFIGURATION message includes the IE NAS dedicated information: 
2> perform the NAS dedicated downlink information transfer procedure as specified in 5.3.5;

1> If the RRC CONNECTION RECONFIGURATION message includes the IE Radio resource configuration: 
2>perform the Radio resource configuration procedure as specified in 5.3.1; 

1> If the RRC CONNECTION RECONFIGURATION message includes the IE Security configuration: 
2> perform the Security configuration procedure as specified in 5.3.2;
1> If the RRC CONNECTION RECONFIGURATION message includes the IE Measurement configuration (FFS):

2> perform the Measurement configuration procedure as specified in 5.3.3;

1> If the RRC CONNECTION RECONFIGURATION message includes the IE eNB relocation information: 
2> perform the Handover procedure as specified in 5.3.4;

Editors note
The above text shows that it is invalid to include eNB relocation information upon connection establishment. There may be other similar cases, which are still to be specified.

<Interactions between elementary procedures, if any>.

In case the UE fails to complete one or more of the procedures invoked by the RRC CONNECTION RECONFIGURATION message, the UE shall reject the entire message as specified in 5.2.5.5 i.e. the UE shall also reject the procedures it managed to complete successfully.
To be completed
5.2.5.4
Reception of the RRC CONNECTION RECONFIGURATION COMPLETE by the E-UTRAN’

To be completed

5.2.5.5
RRC connection reconfiguration failure

It is FFS whether to introduce a procedure specific failure message or to apply a generic failure message (including details about the failed procedure)
5.2.6
Measurement reporting

5.2.7
Handover to E-UTRA
5.2.8
DL direct transfer

5.2.9
UL direct transfer

5.3
Elementary procedures

5.3.1
RRC connection setup
The UE shall:

1> If no signalling radio bearer is established as a result of the RRC CONNECTION RECONFIGURATION:
2> Consider the RRC connection setup procedure to have failed;

2> The elementary procedure ends.

NOTE 1:
RRC_CONNECTED state does neither imply that the signalling connection is established towards the ECN, nor that network controlled mobility and/ or AS- security are activated.

NOTE 2:
The details of how the signalling radio bearer configuration is signalled are FFS i.e. the use of default/ pre-defined configurations is not precluded.

1>
Enter RRC_CONNECTED state.

To be completed

5.3.2
Radio resource configuration

5.3.3
Security configuration

5.3.4
Measurement configuration

5.3.5
Handover

Editors note
This elementary procedure covers aspects specifically related to eNB re-location.

5.3.6
NAS dedicated downlink information transfer

5.4
Procedure interactions

5.5
General procedures

5.5.1
Actions within and upon changing state (FFS)

Editors note
This section may be used to provide an overview of the UE actions within RRC_IDLE and RRC_CONNECTED as well as any specific handling performed upon moving from one state to the other

5.6
Generic actions on receipt and absence of an information element

5.7
Generic error handling

6
Protocol data units, formats and parameters
Covering all messages and information elements applicable for the UE

Editors note
Some further discussion regarding the structure/ organisation of the procedural and the message and information element specification is desirable

6.1
General

6.2
RRC messages

NOTE:
The messages included in this section reflect the current status of the discussions. Additional messages may be included at a later stage.

It is FFS whether or not the following messages should be introduced:

CONTENTION RESOLUTION (The need to introduce a message specific for contention resolution is FFS)

MEASUREMENT CONTROL (The need to introduce a separate message to establish, modify or release only the measurement configuration is FFS)

SECURITY MODE CONTROL (The need to introduce a separate message to establish or modify only the security configuration is FFS))

UE CAPABILITY INFORMATION COMPACT (The need to introduce a message including a size optimised/ reduced version of the UE capabilities is FFS)

6.2.1
DL INFORMATION TRANSFER

Downlink transfer of dedicated NAS information


RLC-SAP: AM


Logical channel: DCCH


Direction: E-UTRAN -> UE

High level message contents:

- NAS dedicated information

6.2.2
HANDOVER TO E-UTRA COMMAND

Size optimised version of RRC CONNECTION RECONFIGURATION

RLC-SAP: N/A (Sent through a different RAT)


Logical channel: N/A (Sent through a different RAT)


Direction: E-UTRAN -> UE

High level message contents:

- Radio resource configuration

- Security configuration

- Measurement configuration

6.2.3
MEASUREMENT REPORT

Indication of measurement results


RLC-SAP: AM or UM


Logical channel: DCCH


Direction: UE -> E-UTRAN

High level message contents:

- Measured results

6.2.4
PAGING

Notification of one or more UEs


RLC-SAP: TM


Logical channel: PCCH


Direction: E-UTRAN -> UE

High level message contents:

- Paging records

6.2.5
RRC CONNECTION RECONFIGURATION
Command to establish/ modify/ release an RRC connection, covering UE and network identification, radio bearer configuration, measurement configuration, security configuration, 


RLC-SAP: AM


Logical channel: DCCH


Direction: E-UTRAN -> UE

High level message contents:

- NAS dedicated information

- Radio resource configuration

- Security configuration 

- Measurement configuration (FFS)

- eNB relocation information

- UE capability request (FFS)

6.2.6
RRC CONNECTION RECONFIGURATION COMPLETE

Description: confirmation of the (partially) successful completion of a connection  reconfiguration

RLC-SAP: AM


Logical channel: DCCH


Direction: UE -> E-UTRAN

High level message contents:

- UE radio capabilities (FFS)

6.2.7
RRC CONNECTION REQUEST

Description: Request to establish an RRC connection, aiming to trigger RRC CONNECTION RECONFIGURATION. May include measurement results


RLC-SAP: TM


Logical channel: CCCH


Direction: UE -> E-UTRAN

High level message contents:

- Initial UE identity

- Selected PLMN identity

- NAS integrity check information

- UE radio capabilities (FFS)

6.2.8
SYSTEM INFORMATION BLOCK

It is FFS if SYSTEM INFORMATION BLOCKS are introduced for the following:

- Dynamic common and shared channel configuration information e.g. UL interference (FFS)

- Pre-defined configuration information

- Information for UE-based or UE-assisted positioning methods

6.2.8.1
MASTER INFORMATION BLOCK

Description: broadcast message


RLC-SAP: TM, UM (FFS)


Logical channel: BCCH


Direction: E-UTRAN -> UE

High level message contents:

- Physical layer parameters
- System frame number
- Scheduling information of Scheduling Unit 1 (FFS)

- Value tag(s) (FFS)

6.2.8.2
SCHEDULING BLOCK

Description: broadcast message


RLC-SAP: TM, UM (FFS)


Logical channel: BCCH


Direction: E-UTRAN -> UE

High level message contents:

- Secondary scheduling information
-
Scheduling information of the other Scheduling Units (other than SU-1);

-
SIB mapping information i.e. for each SIB an indication of the SU that includes it (FFS).
6.2.8.3
SYSTEM INFORMATION BLOCK TYPE 1

Description: broadcast message


RLC-SAP: TM, UM (FFS)


Logical channel: BCCH


Direction: E-UTRAN -> UE

High level message contents:

- Cell access related information
- One or more (up to 6) PLMN identities

- Tracking Area Code (common for all PLMNs)

- Cell identity

- Cell barring information (barring status: one bit common for all PLMNs, reserved for operator use: one bit per PLMN, reservation extension: one bit common for all PLMNs)
- Cell selection information e.g. suitability

6.2.8.4
SYSTEM INFORMATION BLOCK TYPE 2

Description: broadcast message


RLC-SAP: TM, UM (FFS)


Logical channel: BCCH


Direction: E-UTRAN -> UE

High level message contents:

- Semi-static common channel configuration information

- Semi-static shared channel configuration information

- UE timers and constants
NOTE:
UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.

6.2.8.5
SYSTEM INFORMATION BLOCK TYPE 3

Description: broadcast message


RLC-SAP: TM, UM (FFS)


Logical channel: BCCH


Direction: E-UTRAN -> UE

High level message contents:

- Cell re-selection info of serving cell e.g. Ssearch

- Cell re-selection info common for all cells

6.2.8.6
SYSTEM INFORMATION BLOCK TYPE 4

Description: broadcast message


RLC-SAP: TM, UM (FFS)


Logical channel: BCCH


Direction: E-UTRAN -> UE

High level message contents:

- Connected mode mobility measurement configuration common for all cells

6.2.8.7
SYSTEM INFORMATION BLOCK TYPE 5

Description: broadcast message


RLC-SAP: TM, UM (FFS)


Logical channel: BCCH


Direction: E-UTRAN -> UE

High level message contents:

- List of Neighbouring cells with specific values for idle and/or connected mode mobility parameters e.g. Offset between serving and neighbour

6.2.9
UL INFORMATION TRANSFER

Description: UL transfer of dedicated NAS information


RLC-SAP: AM


Logical channel: DCCH


Direction: UE -> E-UTRAN

High level message contents:

- NAS dedicated information

6.3
RRC information elements

NOTE:
The information elements included in this section is incomplete. Additional information elements will be included at a later stage. Furthermore, the actual grouping of information is still FFS. Initially, the information elements are described by means of an informal tabular format
6.3.1
eNB relocation information

Covering information specific to eNB relocation (FFS) .

Editors note
The actual information related to change of measurement configuration upon eNB relocation is covered by the ‘Measurement configuration’. Likewise for the radio resource configuration, security configuration and so on.. This goup of information may be limited to information used to indicate that a change of eNB has occurred

6.3.2
Measurement configuration

Covering Intra-frequency, inter-frequency and inter- RAT mobility, Quality, Traffic volume, UE internal and Positioning measurements as well as configuration of measurement gaps.

The following table provides a first high level overview of the Measurement configuration covering the RRC parameters for Connected mode measurement information.

	Function
	Parameter
	Act
	Comment

	IntraF measurement configuration
	Object list (FFS)
	-
	The configuration parameters as specified below apply for all cells

	
	Measurement quantity
	-
	RSCP, Carrier RSSI. Other quantities may be defined (FFS)

	
	Reporting quantity
	-
	E.g. quantity as in Measurement quantity (above)

	
	Reporting cell status
	-
	E.g. number of cells to report, may be indicated seperately for used frequency, non-used frequency and inter RAT

	
	Reporting criteria, event based
	-
	E.g. event identity, triggering condition(s), cells forbiddent to trigger, W, hysteresis, threshold usedF, (de-)activaiton threshold, time to trigger, reporting interval, number of reports, reporting cell status, Use cell individual offset

	
	Reporting criteria, periodical
	-
	E.g. reporting interval, number of reports

	InterF measurement configuration
	Similar to intraF
	-
	

	InterRAT measurement configuration
	To be done
	-
	

	Scheduling gap configuration
	To be done
	
	


6.3.3
Measured results

Covering measured results for Intra-frequency, inter-frequency and inter- RAT mobility, Quality, Traffic volume, UE internal and Positioning measurements

The following table provides a first high level overview of the Measured results covering the RRC parameters for Connected mode measurements.

	Function
	Parameter
	Act
	Comment

	Measurement report
	Measurement Id
	
	

	
	Measured results
	
	For the N best cells: cell identity, measured value of the measument quantity (for the quantities, see 6.3.2)

	
	Event results
	
	Event Id, cell identity


6.3.4
NAS common information

Covering common NAS information (broadcast via system information)

The following table provides a first high level overview of the RRC parameters for NAS common information.

	Function
	Parameter
	Act
	Comment

	NAS broadcast information common for all PLMNs
	NAS information container
	
	It is FFS if the TA identity is an AS or a NAS parameter

	PLMN Identities
	List of PLMN identities, size 1..5
	
	Multiple PLMNs are used in case of network sharing

It is FFS if the PLMN identity is an AS or a NAS parameter


6.3.5
NAS dedicated information

Covering UE specific NAS information (transferred via dedicated signalling)

The following table provides a first high level overview of the RRC parameters for NAS dedicated information.

	Function
	Parameter
	Act
	Comment

	NAS dedicated information
	NAS information container
	
	UL and DL

	UE identity
	Choice of 

>S-TMSI, possibly with old TA code (FFS)

> Random value
	
	(Assumed to be part of RRC connection request)

Used by AS for Contention resolution and to select the NAS node

NOTE 1

	Selected PLMN
	PLMN identity
	
	(Assumed to be part of RRC connection request)

Used to select the NAS node (and possibly also for contention resolution)

Used when the S-TMSI is not valid in the TA of the cell

NOTE 1

	NAS integrity protection
	MAC or signature
	
	In case of MAC, this includes the SN. The fields on which would be integrity protected by the MAC are FFS

NOTE 2

	Cause 
	Cause
	
	(Assumed to be part of RRC connection request)

Used by AS and NAS

NOTE 1


NOTE 1:
Used in case of an ‘Initial Direct Transfer’
NOTE 2:
Used in case of a ‘Service Request’

6.3.6
Paging records

Covering the list of paging records

6.3.7
Radio resource configuration (incl. QoS)

Covering e.g.RRC sub-state (FFS), (ptp) RBs (low and high priority SRBs as well as UP including ARQ configuration, allocation of a priority and a prioritised bit rate (PBR) for each RB, HARQ configuration, semi-persistent allocations for the first HARQ transmissions in DL, DRX configuration (initial and intermediate values)

6.3.8
Security configuration

Covering AS integrity protection (CP) and AS ciphering (CP, UP).

The following table provides a first high level overview of the RRC parameters for Security configuration.

	Function
	Parameter
	Act
	Comment

	Integrity Protection
	Integrity Protection algorithm
	
	RRC

	
	Activation Time (FFS)
	
	

	
	Initial value COUNT-I (FFS)
	
	

	
	FRESH (FFS)
	
	

	Ciphering
	Ciphering algorithm
	
	RRC and UP

	
	Activation Time (FFS)
	
	

	
	Initial value COUNT-C (FFS)
	
	

	Key life management
	RRC Connection Counter (FFS)
	
	


The following table provides a first high level overview of other Security related RRC parameters.

	Function
	Parameter
	Act
	Comment

	Integrity protection validation
	Integrity check info of RRC message
	
	UL and DL


6.3.9
System information

Covering parameters only related to the procedures for the acquisition of broadcast information e.g. scheduling but not covering the information related to other functions.

The following table provides a first high level overview of the RRC parameters for System information.

	Function
	Parameter
	Act
	Comment

	Segmentation
	List of segments, with for each the type, index and possibly the size
	
	It is FFS who performs segmentation

	SU contents
	Mapping of SIBs on to SUs
	
	The need to signal the mapping is FFS i.e. alternatively the mapping could be fixed in the specification

	SU scheduling information
	MIB, SIB and SB types
	
	

	
	Value tag
	
	It is FFS whether the SB includes a value tag for each SU, whether a common value tag is used. The common value tag could either be carried in the MIB or in the SB

	
	Repetition period
	
	

	
	Position of each segement (subsequent segments may be specified relative to first)
	
	


6.3.10
UE radio capabilities

Covering a.o: E-UTRA capabilities, inter RAT capabilities.

6.3.11
UE radio capability request

Covering a means by which E-UTRAN can request the UE to provide UE radio capability information

6.3.12
UE identification

Covering a.o: Cell specific temporary UE identity (C-RNTI).

7
Variables and constants

7.1
UE variables

7.2
Counters

	Counter
	Reset
	Incremented
	When reaching max value

	V300
	When initiating the procedure RRC connection establishment 
	Upon expiry of T300.
	When V300 > N300, the UE enters idle mode.

	
	
	
	


7.3
Timers

	Timer
	Start
	Stop
	At expiry

	T300
	Transmission of RRC CONNECTION REQUEST
	Reception of RRC CONNECTION MODIFICATION COMMAND with the IE "Initial UE identity" equal to the IE that the UE included in the RRC CONNECTION REQUEST message
	Retransmit RRC CONNECTION REQUEST if V300 =< N300, else go to Idle mode

	
	
	
	


7.4
Constants

	Constant
	Usage

	N300
	Maximum number of retransmissions of the RRC CONNECTION REQUEST message 

	
	


8
Protocol data unit abstract syntax (with ASN.1)
Including general aspects on the message transfer syntax (structure of encoded RRC messages, use of ECN – if any, messages encoded otherwise)

9
Pre-defined radio configurations (FFS)
May also cover pre-defined configurations of signalling radio bearers, common logical channels e.g. PCCH

Editors note
The need of this section is FFS

10
Radio information related interactions between network nodes (FFS)
Covering the transparent transfer of radio information between network nodes i.e. covering both the message and information element specificaton as well as the associated procedural specification e.g. error handling

Editors note
The need of this section is FFS
11
Performance requirements (FFS)

This may cover requirements regarding the duration to execute the procedures described in this specification

Editors note
These requirements could be specified elsewhere e.g. in a specification dedicated to performance requirements. Hence the need of this section is FFS
Annex A (informative):
Change history

Editors note
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