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Introduction

This contribution is proposing some updates to the RRC specification to support CDMA2000 inter-working as captured in the E-UTRAN Stage 2. The changes highlighted in yellow are based on v04 of RRC CR 001r1.

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] 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 [1].
(For further study).
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] 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 [1].
1xRTT
CDMA2000 1x Radio Transmission Technology
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
CCO
Cell Change Order

CP
Control Plane
C-RNTI
Cell RNTI
CSG
Closed Subscriber Group
DCCH
Dedicated Control Channel
DRB
(user) Data Radio Bearer
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
EPC
Enhanced Packet Core

EPS
Enhanced Packet System
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
HRPD
High Rate Packet Data
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

NACC
Network Assisted Cell Change

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

TM
Transparent Mode

UE
User Equipment
UICC
Universal Integrated Circuit Card
UL
Uplink
UM
Unacknowledged Mode

UL-SCH
Uplink Shared Channel

UP
User Plane

UTRAN
Universal Terrestrial Radio Access Network
4
General

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 neighbouring cell measurements and cell (re-)selection;

-
Acquires system information.
-
RRC_CONNECTED:

-
Transfer of unicast data to/from UE, transfer of broadcast/ multicast data to UE. 
-
At lower layers, the UE may be configured with a UE specific DRX/ DTX.

-
Network controlled mobility, i.e. handover and cell change order with network assistance (NACC) to GERAN;

- 
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 and measurement reporting;
-
Acquires system information.
The following figure not only provides an overview of the RRC states in E-UTRA, but also illustrates the mobility support between E-UTRAN, UTRAN and GERAN.
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Figure 4.2-1: E-UTRA states and inter RAT mobility procedures with 3GPP accesses
The following figure illustrates the mobility support between E-UTRAN, CDMA2000 1xRTT and CDMA2000 HRPD. The detailed CDMA2000 state models are out of scope or this specification.
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Figure 4.2-2: E-UTRA states and inter-RAT mobility with CDMA2000
The inter-RAT handover procedure(s) supports the case of signalling, conversational services (including a “voice call continuity” procedure [FFS depending on SA2 discussions]), non- conversational services and combinations of these. The mobility between E-UTRA and non-3GPP systems other than CDMA2000 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. More specifically, the following three SRBs are defined: 
-
SRB0 is for RRC messages using the CCCH logical channel;

-
SRB1 is for NAS messages and for most RRC messages, all using DCCH logical channel;

-
SRB2 is for high-priority RRC messages, using DCCH logical channel.

NAS messages may be concatenated with some of the RRC messages. All RRC messages, including those containing a NAS message, are integrity protected and ciphered by PDCP. NAS independently applies integrity protection and ciphering to the NAS messages.
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.
Editors note
It seems that NAS will support duplication detection for both UL & DL, in which case there is no need for AS to avoid the delivery of duplicates of NAS information to upper layers. A statement may be added to reflect this.
4.3.2
Services expected from lower layers

In brief, the following are the main services that RRC expects from lower layers:

-
PDCP: integrity protection and ciphering

-
RLC: Reliable and in-sequence transfer of information, without introducing duplicates and with support for segmentation and concatenation 

Further details about the services provided by Packet Data Convergence Control layer (e.g. integrity and ciphering) are provided in [8]. The services provided by Radio Link Control layer (e.g. the RLC modes) are specified in [7]. Further details about the services provided by Medium Access Control layer (e.g. the logical channels) are provided in [6]. The services provided by physical layer (e.g. the transport channels) are specified in [3]. 

4.4
Functions

The RRC protocol includes the following main functions:

-
Broadcast of system information:

-
Including NAS common information;
-
Some information applicable for UEs in RRC_IDLE e.g. cell (re-)selection parameters, neighbouring cell information, some information (also) applicable for UEs in RRC_CONNECTED e.g. common channel configuration information

-
RRC connection control:

-
Paging;


-
Establishment/ modification/ release of RRC connection, including e.g. assignment/ modification of UE identity (C-RNTI), establishment/ modification/ release of SRB1 and SRB2, access class checking;
-
Initial security activation i.e. initial configuration of AS integrity protection (CP) and AS ciphering (CP, UP);
-
RRC connection mobility including e.g. i
ntra-frequency and inter-frequency handover, associated security handling i.e. key and/ or algorithm change, 
specification of RRC context information transferred between network nodes;

-
Establishment/ modification/ release of (ptp) RBs carrying user data (DRBs);
-
Radio configuration control including e.g. assignment/ modification of ARQ configuration, HARQ configuration, DRX configuration;
-
QoS control including configuration of semi-persistent allocations for the initial 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

-
Recovery from radio link failure;




-
Inter-RAT mobility including e.g: security activation, transfer of RRC context information;
-
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 and (de-)activation of measurement gaps;

-
Measurement reporting.










-
Other functions including e.g. transfer of dedicated NAS information and CDMA2000 signalling,  transfer of UE radio access capability information, support for E-UTRAN sharing (multiple PLMN identities);
-
Multicast/ broadcast:

-
Notification of service/ session start;

-
Indication of available services;

-
Establishment/ modification/ release of ptm RBs.





-
Generic protocol error handling;
-

Support of self-configuration and self-optimisation;

NOTE

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