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2.1
Normative references

[1]
3GPP TS 25.410: "UTRAN Iu Interface: General Aspects and Principles".

[2]
3GPP TS 25.411: "UTRAN Iu interface Layer 1".

[3] 
3GPP TS 25.412: "UTRAN Iu interface signalling transport".

[4]
3GPP TS 25.413: "UTRAN Iu interface RANAP signalling".

[5]
3GPP TS 25.414: "UTRAN Iu interface data transport & transport signalling".

[6]
3GPP TS 25.415: "UTRAN Iu interface user plane protocols".

[7]
3GPP TS 48.014: "General Packet Radio Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN) interface; Gb interface Layer 1".

[8]
3GPP TS 48.016: "General Packet Radio Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN) interface; Network Service".
[9]
3GPP TS 48.018: "General Packet Radio Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN); BSS GPRS Protocol (BSSGP)".

[10]
3GPP TS 45.001: "Digital cellular telecommunications system (Phase 2+); Physical layer on the radio path; General description".

[11]
3GPP TS 45.002: "Digital cellular telecommunications system (Phase 2+); Multiplexing and multiple access on the radio path".

[12]
3GPP TS 43.002: "Network Architecture".

[13]
3GPP TS 48.001: "Base Station System - Mobile Services Switching Centre (BSS-MSC) Interface General Aspects".

[14]
3GPP TS 48.002: "Base Station System - Mobile Services Switching Centre (BSS-MSC) Interface - Interface Principles".

[15]
3GPP TS 48.004: "Base Station System - Mobile Services Switching Centre (BSS-MSC) Interface Layer 1 Specification".

[16]
3GPP TS 48.006: "Signalling Transport Mechanism Specification for the Base Station System - Mobile Services Switching Centre (BSS-MSC) Interface".

[17]
3GPP TS 48.008: "Mobile Switching Centre - Base Station system (MSC-BSS) Interface Layer 3 Specification".

[18]
3GPP TS 48.063: "Inband Tandem Free Operation (TFO) of Speech Codecs; Service Description; Stage 3".

[19]
3GPP TS 25.420: "UTRAN Iur Interface: General Aspects and principles".

[20]
3GPP TS 25.421: "UTRAN Iur Interface Layer 1".

[21]
3GPP TS 25.422: "UTRAN Iur Interface signalling transport".

[22]
3GPP TS 25.423: "UTRAN Iur Interface RNSAP signalling".
[23]
3GPP TS 24.022: "Radio Link Protocol (RLP) for Circuit Switched Bearer and Teleservices".
[24]
3GPP TS 44.018: "Radio Resource Control Protocol".
Next section changed

4.5.1 General principles

The support of the Iur-g interface in GERAN is optional. It should be noted however that this allows for GRAs to span across several BSS areas.
The general principles for the specification of the Iur-g interface are as follows:

· the Iur-g interface should be open;

· the Iur-g interface shall support the exchange of signaling information between two BSSs;

· from a logical standpoint, the Iur-g is a point to point interface between two BSSs. A point to point logical interface should be feasible even in the absence of a physical direct connection between the two BSSs;

· the behaviour of the MS shall be independent of the presence of the Iur-g interface or of the presence of any of its planes.

When specifying it is deemed necessary to introduce a separation of Iur-g interface Radio Network functionality and Transport Network functionality to facilitate introduction of future technology (see Figure 8).
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Figure 8: Separation of Radio Network Protocols and transport over the Iur-g interface

Next section changed

6.3.1
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 when such broadcasting is carried on BCCH. 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 when such broadcasting is carried on BCCH. 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.

Note: Whether both RLC/MAC and LAPDm protocols or only one of them can be used to establish a layer 2 signalling link for RRC connection establishment is FFS.

-
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: Depending on the RRC and MAC states, the RRC layer may handle 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 UTRAN or other systems, cell re-selection and cell/GRA update procedures, based on e.g. measurements done by the MS.

· Release of signalling connections: The RRC layer provides the necessary functions for the GERAN or the MS to request the release of a signalling connection.
-
Paging/notification: The RRC layer can broadcast paging information from the network to selected MSs on CCCH. Higher layers on the network side can request paging and notification. The RRC layer can also initiate paging during an established RRC connection.

· Listening to BCCH and CCCH. The RRC layer listens to the BCCH of the serving cell for the decoding of system information messages and to the BCCH of neighbouring cells for neighbour cell measurements; the RRC layer also monitors the paging occasions according to the DRX cycle and receives paging information on the CCCH.

-
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 is responsible for sending information that control the MS measurement reporting when using BCCH or SACCH channels. The RRC layer also performs the reporting of the measurements from the MS to the network using SACCH.

-
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.

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

NOTE:
The design details of integrity protection in GERAN are FFS.

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

-
Timing advance control. The RRC controls the operation of timing advance on dedicated physical subchannels.

Next section changed

6.3.5
RRC protocol and messages
The RRC protocol and the related RRC messages are defined in [24].

Service Areas are defined in GERAN. RRC procedures are identified by RRC Transaction Identifiers.
The procedures for inter-RAT cell change order between UTRAN and GERAN A/Gb mode are re-used when a cell change is ordered from/to a UTRAN cell to/from a GERAN cell in Iu mode.
The procedures for inter-RAT handover between UTRAN and GERAN A/Gb mode are re-used for inter-mode handover between GERAN Iu mode and GERAN A/Gb mode. Further consideration is however required to assess whether procedures for handover within GERAN A/Gb mode can be re-used.
Next section changed

8
Integrity protection

8.1
Integrity protection on RRC messages
Integrity protection with a 32-bit MAC-I shall be performed on all RRC messages, with the following exceptions:

· Paging Request Type 1-3

· RRC Connection Request
· RRC Connection Setup
· RRC Connection Setup Complete
· RRC Connection Reject
· System Information Type 1-20

It is FFS whether other RRC messages are integrity protected with a shorter MAC-I field.
8.2
Integrity protection on RLC/MAC control messages
It is FFS whether RLC/MAC control messages are integrity protected.
8.3
Calculation of message authentication code

The MS shall calculate the message authentication code in accordance with 3GPP TS 33.102. The construction of the input parameter MESSAGE (3GPP TS 33.102) for the integrity algorithm is FFS.
9
Mobility Management and Session Management  (MM and SM)

This clause is ffs.

10
Sequence Diagrams Examples for Handover 

See 45.008, 25.931.
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