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RRC connection management 

1 Introduction

This document describes the RRC connection management procedures, including tables with the information elements for each message. An MS can have either one or zero RRC connection established. When an RRC connection is established, the MS leaves the RRC-Idle mode and enters the RRC-connected mode, as described in [2]. Then when a RRC connection is released the MS leaves the RRC-Connected mode and enters the RRC-Idle mode. These are new procedures for GERAN that are needed in order to create an RRC context for the mobile, which is done by assigning a G-RNTI. All the messages described below are RRC messages. This document proposes procedures similar to what is described in [1] for UTRAN.
2 RRC Connection establishment procedure

The purpose with the procedure is to establish an RRC connection. One MS may have at most one RRC connection established.
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Figure 1, RRC Connection Setup, successful case

1) The MS initiates the establishment of an RRC connection. The MS sends an RRC connection request message. This message shall contain an “Initial MS Identity” which could be for example IMSI, TMSI or P-TMSI. 

RRC Connection Request


RLC-SAP: FFS 


Logical channel: FFS


Direction: MS ( GERAN

Information Element
Comment

Message Type


MS information elements


Initial MS identity
See 4.2.4

Establishment cause
This indicates the type of service that will be set up once the RRC connection request has been performed. See 4.2.3

Protocol error indicator
Indicates whether the message was sent due to a protocol error or not. See 4.2.6

Measurement information elements



Measurements on the pilot channel. Not req in GERAN.

2) An RRC connection setup message is sent by the network to accept the establishment of an RRC connection for an MS including assignment of signalling link information, transport channel information and optionally physical channel information. A G-RNTI is assigned to the MS that required the RRC connection setup. The MS is addressed with the “Initial MS identity” that was received in the RRC connection request message. If the establishment request was rejected the network transmits an RRC connection reject. 

RRC Connection setup


RLC-SAP: FFS


Logical channel: FFS


Direction: GERAN ( MS

Information Element
Comment

Message Type


MS Information Elements


Initial MS identity
See 4.2.4

RRC transaction identifier
See 4.2.10

 Starting time 
See 4.2.1

New G-RNTI
See 4.2.13


Not needed for GERAN

 GERAN DRX cycle length
See 4.2.14

Capability update requirement
See 4.2.2

RB Information Elements


Signalling RB information to setup list


>Signalling RB information to setup
See 4.3.1

TrCH Information Elements
Something equivalent is probably needed if it is deemed necessary to be able to allocate a dedicated physical subchannel in this message.FFS

Uplink transport channels
FFS

Downlink transport channels
FFS

PhyCH information elements
FFS

Uplink radio resources
FFS

Downlink radio resources
FFS

RRC Connection Reject

The network transmits this message when the requested RRC connection cannot be accepted.


RLC-SAP: FFS


Logical channel: FFS


Direction: GERAN ( MS

Information Element
Comment

Message Type


MS information elements


Initial MS identity
See 4.2.4

RRC transaction identifier
See 4.2.10

Rejection cause
See 4.2.8

Wait time
See 4.2.15

Redirection info
See 4.2.7

3) An RRC connection setup complete message (RRC) is sent from the MS in order to confirm the RRC Connection establishment.


RLC-SAP: FFS


Logical channel: FFS


Direction : MS ( GERAN 

Information Element
Comment

Message Type


MS Information Elements


RRC transaction identifier
See 4.2.10

START list


>CN domain identity
See 4.1.1

>START
See 4.2.11

MS Radio access capabilities
See 4.2.12

Other Information elements


MS system specific capability


>Inter-RAT radio access capability
See 4.4.1

RRC Connection Release

The purpose of the RRC Connection release is to release the RRC connection including the signaling link and all radio bearers. The procedure presented here is similar to the on that exists in UTRAN when the RRC connection release is performed on the DCCH. The release can in the UTRAN case also be performed on the CCCH, in which case no RRC CONNECTION RELEASE COMPLETE needs to be sent. Whether such a possibility is needed in the GERAN case is FFS.
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Figure 2, RRC Connection Release

1) RRC connection release is sent from the network to the MS. The message contains the G-RNTI and a “release cause” information element.

RRC connection release

             RLC-SAP: FFS


Logical channel: FFS


Direction: GERAN(MS

Information Element
Comment

Message Type


MS information elements


G-RNTI
See 4.2.13

RRC transaction identifier
See 4.2.10

Integrity check info
See 4.2.5

Release cause
See 4.2.9

N308
FFS

Other information elements


Rplmn information
See 4.5.2

2) RRC Connection release complete is sent from the MS to GERAN, to confirm that the RRC connection has been released by the MS.


RLC-SAP: FFS 


Logical channel: FFS


Direction: MS ( GERAN

Information Element
Comment

Message Type


MS information elements


G-RNTI
See 4.2.13

RRC transaction identifier
See 4.2.10

Integrity check info
See 4.2.5

Protocol Error Indicator
See 4.2.6

Information elements functional definition

2.1 CN Information elements

2.1.1 CN domain identity

Identifies the type of core network domain.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

CN domain identity
MP

Enumerated (CS domain, PS domain)


2.2 MS Information elements 

2.2.1 Starting time

Defined in [1], section 10.5.2.38. 

2.2.2 Capability Update Requirement

This IE indicates to the MS which specific capabilities to transfer to the network. 

Information Element/Group name
Need
Multi
Type and reference
Semantics description

UE radio access FDD capability update requirement
MP

Boolean
TRUE indicates update required

UE radio access TDD capability update requirement
MP

Boolean
TRUE indicates update required

System specific capability update requirement list
OP
1 to <maxSystemCapability>



>System specific capability update requirement
MP

Enumerated (GSM) 


Default value is:

"MS radio capability FDD update requirement" = false

"MS radio capability TDD update requirement" = false

"System specific capability update requirement" not present.
Establishment cause

Cause for an RRC connection establishment request.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Establishment cause
MP

Enumerated(

Originating Conversational Call,

Originating Streaming Call,

Originating Interactive Call,

Originating Background Call, 

Originating Subscribed traffic Call,
Terminating Conversational Call,

Terminating Streaming Call,

Terminating Interactive Call,

Terminating Background Call,

Emergency Call,

Inter-RAT cell re-selection, 

Inter-RAT cell change order,

Registration,Detach, 

High Priority Signalling,

Low Priority Signalling,

Call re-establishment)
At least one spare value needed.

Initial MS identity

This information element identifies the MS at a request of an RRC connection.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

CHOICE UE id type
MP




>IMSI (GSM-MAP)


IMSI (GSM-MAP) 10.3.1.5


>TMSI and LAI (GSM-MAP)





>>TMSI (GSM-MAP)
MP

TMSI (GSM-MAP) 10.3.1.17


 >>LAI (GSM-MAP)
MP

Location Area Identification 10.3.1.7


>P-TMSI and RAI (GSM-MAP)





>>P-TMSI (GSM-MAP)
MP

P-TMSI (GSM-MAP) 10.3.1.13


>>RAI (GSM-MAP)
MP

Routing Area Identification 10.3.1.16


>IMEI


IMEI 10.3.1.4


>ESN (DS-41)


TIA/EIA/IS-2000-4


>IMSI (DS-41)


TIA/EIA/IS-2000-4


>IMSI and ESN (DS-41)


TIA/EIA/IS-2000-4


>TMSI (DS-41)


TIA/EIA/IS-2000-4


Integrity check info

The Integrity check info contains the RRC message sequence number needed in the calculation of XMAC-I [TS 33.102] and the calculated MAC-I.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message authentication code
MP

bit string(32)
MAC-I [TS 33.102] The 27 MSB of the IE shall be set to zero and the 5 LSB of the IE shall be set to the used signalling radio bearer identity when the encoded RRC message is used as the MESSAGE parameter in the integrity protection algorithm.

RRC Message sequence number
MP

Integer (0..15)
The local RRC hyper frame number (RRC HFN) is concatenated with the RRC message sequence number to form the input parameter COUNT-I for the integrity protection algorithm. 

The IE value shall be set to zero when the encoded RRC message is used as the MESSAGE parameter in the integrity protection algorithm.

2.2.3 Protocol error indicator

This IE indicates whether a message was transmitted due to a protocol error or not.

Information Element/Group name
Need
Multi
Type and Reference
Semantics description

Protocol error indicator
MP

Boolean
TRUE means a protocol error occurred. FALSE means a protocol error did not occur.

2.2.4 Redirection info
This IE is used to redirect the UE to another frequency or other system.
Information Element/Group name
Need
Multi
Type and reference
Semantics description

CHOICE Redirection Information
MP




>Frequency info


Frequency info 10.3.6.36


>Inter-RAT info


Inter-RAT info 10.3.7.25


2.2.5 Rejection cause

Cause for rejection of RRC connection establishment request.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Rejection cause
MP

Enumerated(congestion, unspecified)


2.2.6 Release cause

Cause for release of RRC connection.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Release cause
MP

Enumerated

(normal event, unspecified, pre-emptive release, congestion, re-establishment reject, user inactivity), directed signalling connection re-establishment)


2.2.7 RRC transaction identifier

This IE contains an identification of the RRC procedure transaction local for the type of the message this IE was included within.
Information Element/Group name
Need
Multi
Type and reference
Semantics description

RRC transaction identifier
MP

Integer (0..3)


2.2.8 START

There is a START value per CN domain. This value is used in UTRAN to initialize the 20 most significant bits (needed for ciphering). If this can be done for GERAN in the same way as in UTRAN is FFS: 

Information Element/Group name
Need
Multi
Type and Reference
Semantics description

START
MP

FFS
FFS

2.2.9 MS radio access capability

The exact content of this IE is FFS.

G-RNTI

The G-RNTI (GERAN Radio Network Temporary Identity) is allocated to an MS having a RRC connection and identifies the MS within GERAN.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

SRNC identity
MP

bit string(12)


S-RNTI
MP

bit string(20)


2.2.10 GERAN DRX cycle length coefficient

A coefficient in the formula to count the paging occasions to be used by a specific MS (specified in 25.304). The exact content of this IE is FFS. The table below presents its content in the UTRAN case.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

DRX cycle length coefficient
MP

Integer(3...9)
Refers to 'k' in the formula as specified in 25.304, Discontinuous reception

2.2.11 Wait time

Wait time defines the time period the MS has to wait before repeating the rejected procedure.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Wait time
MP

Integer(0..

15)
Wait time in seconds

The value 0 indicates that repetition is not allowed.

2.3 Radio Bearer Information elements

2.3.1 Signalling RB information to setup

See [3]

Measurement Information elements

2.3.2 Inter-RAT MS radio access capability

This Information Element contains the inter-RAT MS radio access capability which is structured and coded according to the specification used for the corresponding system type. The table below shows the information elements included in the UTRAN case. For GERAN, some UTRAN related IE would need to be included, while the GSM ones would probably be removed. This is FFS:

Information Element/Group name
Need
Multi
Type and reference
Semantics description

CHOICE system
MP




>GSM





>> Mobile Station Classmark 2
MP

Octet string (5)
Defined in [5] 

>> Mobile Station Classmark 3
MP

Octet string
Defined in [5]

>cdma2000





>>cdma2000Message
MP
1.to.<maxInterSysMessages>



>>>MSG_TYPE(s)
MP

Bitstring (8)
Formatted and coded according to cdma2000 specifications

>>>cdma2000Messagepayload(s)
MP

Bitstring (1..512)
Formatted and coded according to cdma2000 specifications

2.4 Other Information Elements

2.4.1 Inter-RAT message
This Information Element contains one or several messages that are structured and coded according to the specification used for the system type indicated by the first parameter. The same remark as in 4.1.3.2 applies to the table below, which shows the message content in the UTRAN case.

2.4.2 Rplmn information

Contains information to provide faster RPLMN selection in the MS. The exact content in the GERAN case is FFS.

3 Conclusion

This contribution describes new procedures needed for GERAN; RRC connection establishment, release and re-establishment. The messages are inherited from the UTRAN RRC specification, but further work is needed to in detail identify which parameters are UTRAN specific and if any GERAN specific parameters need to be added.
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 1.  RRC CONNECTION RELEASE
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