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RRC connection management 
1. Introduction

This document describes the RRC connection management procedures. This is the same contribution that has been presented before, besides the tables with information element for each message. An MS can have either one or zero RRC connection established. When an RRC connection is established, the MS leaves the idle mode and enters the GERAN connected mode, as described in [3]. Then when a RRC connection is released the MS leaves the GERAN connected mode and enters the 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. It is proposed to use a modified version of PACCH, PACCH’ to carry the RRC messages. This logical channel is further described in [2]. 
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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: PACCH’, SDCCH


Direction: MS ( GERAN

Information Element
Comment

Message Type
Required in GERAN

MS information elements


Initial MS identity
Required in GERAN, e.g. IMSI, TMSI, P-TMSI

Establishment cause
The values in this field are not the same as in Channel Request in GSM/GPRS. It should be studied further how this should be handled.

Protocol error indicator
Indicates whether the message was sent due to a protocol error or not. Req in GERAN?

Measurement information elements


Measured results on RACH
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. An ARI could also be allocated to the MS in this message. 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: PACCH’, SDCCH


Direction: GERAN ( MS

Information Element
Comment

Message Type
Req in GERAN

MS Information Elements


Initial MS identity
Req In GERAN

RRC transaction identifier
Contains an identification of the RRC procedure transaction local for the type of the message this IE was included in. FFS

Activation time
Defines the Connection Frame Number (CFN) in which the operationcaused by the message should be executed. CFN is the frame counter used for the L2/transport channel synchronization between UE and UTRAN. A CFN value is associated to each TBS and it is passed together with it through the MAC-L1 SAP. CFN provides a common frame reference (at L2) to be used e.g. for synchronised transport channel reconfiguration.

Not req in GERAN.

New G-RNTI
Req in GERAN

 DRX info
Not req In GERAN? Already sent in the Attach procedure.

Capability update requirement
FFS

RB Information Elements


Signalling RB information to setup list
May be used in GERAN

>Signalling RB information to setup


TrCH Information Elements
It is needed to further analyse what TrCh and PhyCh info elements are needed for GERAN.

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: PACCH’, SDCCH


Direction: GERAN ( MS

Information Element
Comment

Message Type
Req in GERAN

MS information elements


Initial MS identity
Req in GERAN

RRC transaction identifier
Contains an identification of the RRC procedure transaction local for the type of the message this IE was included in. FFS

Rejection cause
Req in GERAN

Wait time
Req in GERAN (specifies the time period the MS has to wait before repeating the reject procedure.

Redirection info
(UTRAN specific, a corresponding message for GERAN might be needed with e.g. inter-system and frequency info.)

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

RRC Connection setup complete


RLC-SAP: FFS


Logical channel: PACCH’, SDCCH


Direction : MS ( GERAN 

Information Element
Comment

Message Type
Req in GERAN

MS Information Elements


RRC Transaction Identifier
Contains an identification of the RRC procedure transaction local for the type of the message this IE was included in. FFS

START list
Not required in GERAN?

>CN domain identity
PS, CS, don’t care

>START
There is a START value per CN domain. The START the 20 MSBs of all hyper frame numbers (MAC-d HFN, RLC UM HFN, RLC AM HFN, RRC HFN) for a CN domain.

MS Radio access capabilities
Req in GERAN. This IE contains other info than MS RAC in GPRS.

MS system specific capability
Req in GERAN? Inter-system message

Other information elements


Inter-system message
Inter-system info. Req in GERAN?

3. RRC Connection Release

The purpose of the RRC Connection release is to release the RRC connection including the signaling link and all radio bearers.
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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: PACCH’, FACCH, SACCH


Direction: GERAN(MS

Information Element
Comment

Message Type
Req in GERAN

MS information elements


G-RNTI
Used in UTRAN if CCCH is used. Not required in GERAN?

RRC transaction identifier
Contains an identification of the RRC procedure transaction local for the type of the message this IE was included in. FFS

Integrity check info
FFS

Release cause
Req in GERAN

Other information elements


Rplmn information
References to other system information blocks

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

RRC Connection release complete


RLC-SAP: FFS 


Logical channel: PACCH’, FACCH, SACCH


Direction: MS ( GERAN

Information Element
Comment

Message Type
Req in GERAN

MS information elements


G-RNTI
Only used on CCCH in UTRAN. Not required in GERAN.

RRC transaction identifier
Contains an identification of the RRC procedure transaction local for the type of the message this IE was included in. FFS

Integrity check info
FFS

Error Indicator
Req in GERAN.

4. 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. It is also needed to discuss what logical channel that should be used and the RLC mode for each message. 
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