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Proposal for RRC description to GERAN Stage 2

INTRODUCTION

In this contribution is proposed RRC functions description to GERAN Stage 2. Also definitions for RRC Connections and MS Modes are proposed. The baseline for this contribution has been UTRAN Radio Interface Protocol Architecture specification (3G TS 25.301 version 3.3.0).

PPOPOSED ADDED TEXT

X.X.X
RRC functions

The Radio Resource Control (RRC) layer handles the control plane signalling of Layer 3 between the MSs and GERAN. The RRC performs the following functions: 

-
Broadcast of information provided by the non-access stratum (Core Network). The RRC layer performs system information broadcasting from the network to all MSs. The system information is normally repeated on a regular basis. The RRC layer performs the scheduling, segmentation and repetition. This function supports broadcast of higher layer (above RRC) information. This information may be cell specific or not. As an example RRC may broadcast Core Network location service area information related to some specific cells.

-
Broadcast of information related to the access stratum. The RRC layer performs system information broadcasting from the network to all MSs. The system information is normally repeated on a regular basis. The RRC layer performs the scheduling, segmentation and repetition. This function supports broadcast of typically cell-specific information. 

-
Establishment, re-establishment, maintenance and release of an RRC connection between the MS and GERAN. The establishment of an RRC connection is initiated by a request from higher layers at the MS side to establish the first Signalling Connection for the MS. The establishment of an RRC connection includes an optional cell re-selection, an admission control, and a layer 2 signalling link establishment. The release of an RRC connection can be initiated by a request from higher layers to release the last Signalling Connection for the MS or by the RRC layer itself in case of RRC connection failure. In case of connection loss, the MS requests re-establishment of the RRC connection. In case of RRC connection failure, RRC releases resources associated with the RRC connection.

-
Establishment, reconfiguration and release of Radio Bearers. The RRC layer can, on request from higher layers, perform the establishment, reconfiguration and release of Radio Bearers in the user plane. A number of Radio Bearers can be established to an MS at the same time. At establishment and reconfiguration, the RRC layer performs admission control and selects parameters describing the Radio Bearer processing in layer 2 and layer 1, based on information from higher layers.

-
Assignment, reconfiguration and release of radio resources for the RRC connection. The RRC layer handles the assignment of radio resources needed for the RRC connection including needs from both the control and user plane. The RRC layer may reconfigure radio resources during an established RRC connection. RRC signals to the MS to indicate resource allocations for purposes of inter system handovers. 

-
RRC connection mobility functions. The RRC layer performs evaluation, decision and execution related to RRC connection mobility during an established RRC connection, such as handover, preparation of handover to UMTS or other systems, cell re-selection and cell/GRA update procedures, based on e.g. measurements done by the MS.
-
Paging/notification. The RRC layer can broadcast paging information from the network to selected MSs. Higher layers on the network side can request paging and notification. The RRC layer can also initiate paging during an established RRC connection.

-
Routing of higher layer PDUs. This function performs at the MS side routing of higher layer PDUs to the correct higher layer entity, at the GERAN side to the correct RANAP entity. 

-
Control of requested QoS. This function shall ensure that the QoS requested for the Radio Bearers can be met. This includes the allocation of a sufficient number of radio resources.

-
MS measurement reporting and control of the reporting. The measurements performed by the MS are controlled by the RRC layer including both GSM/EDGE air interface and other systems. The RRC layer also performs the reporting of the measurements from the MS to the network. 

-
Power control. The RRC layer controls parameters for normal power control and fast power control. 

-
Control of ciphering. The RRC layer provides procedures for setting of ciphering (on/off) between the MS and GERAN.

 -
Initial cell selection and re-selection in idle mode. Selection of the most suitable cell based on idle mode measurements and cell selection criteria.

-
Integrity protection. This function controls integrity protection and performs integrity protection those RRC messages that are considered sensitive and/or contain sensitive information. 

- 
Support for Location Services.  Signaling between MS and GERAN to support positioning of a MS.

-
Timing advance control. The RRC controls the operation of timing advance. 

X.X.
Interactions between RRC and lower layers in the C plane
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Figure 11: Interactions between RRC and lower layers 

The RRC protocol controls and signals the allocation of radio resources to the MS. RRC allows MAC to arbitrate between users and Radio Bearers within the radio resource allocation. The RRC uses the measurements done by the lower layers to determine which radio resources that are available. Therefore it is a need for a measurement report from the MS RRC to the GERAN RRC. Figure 11 illustrates the principle. The local control and local measurements reporting is handled through the control SAPs between RRC and the lower layers. 

Y
User Identification and RRC Connection Mobility 

X.2
MS connection to GERAN

The different levels of RRC connection between MS and  GERAN are listed below:

-
No signalling connection exist
The MS has no relation to GERAN, only to CN. For data transfer, a signalling connection has to be established.

-
Signalling connection exist
There is a RRC connection between MS and GERAN. The MS position can be known on different levels:

-
GERAN Registration Area (GRA) level 
The MS position is known on GERAN registration area level. GRA is a specified set of cell, which can be identified on the BCCH. 

-
Cell level
The MS position is known on cell level. 

Z
MS modes

Two modes of operation are currently defined for the MS, idle mode and connected mode. 

After power on, the MS stays in idle mode until it transmits a request to establish an RRC connection. In idle mode the MS is identified by non-access stratum identities such as IMSI, TMSI and P-TMSI. In addition, the GERAN has no own information about the individual idle mode MSs, and can only address e.g. all MSs in a cell or all MSs monitoring a specific paging occasion.

The connected mode is entered when the RRC connection is established. A RRC connection is established between the MS and GERAN. The MS is assigned a radio network temporary identity (G-RNTI) to be used as MS identity. RRC connection is within a GERAN identified with the G-RNTI. 
The MS leaves the connected mode and returns to idle mode when the RRC connection is released or at RRC connection failure. 
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