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Principles of Enhancements of Iur-g Interface
1 Introduction
At GERAN#47, a work item on enhancements of Iur-g interface (EIur-g) has been set up aiming to facilitate the improvement of network performance by optimized signalling procedures with no impact on radio interface towards mobile. Furthermore, a corresponding RAN3 work item (EIur-g-RAN) on Iur-g enhancements has also been approved at RAN#49[1] 
This document discusses essential parts of stage -2 work for enhancements of Iur-g interface and proposes technical principles of this work item with a goal to finalize stage -2 work of EIur-g in GERAN2.
2 Network architecture

Enhancements of Iur-g interface have no impact on network architecture, thus the architecture defined in [2] still applies to EIur-g interface.
3 Scope
· Enhancements of Iur-g interface apply only for interface between GERAN-BSC and TD-SCDMA-RNC.

· Enhancements of Iur-g interface apply only for CS domain.

4 Protocol structure

Enhancements of Iur-g interface have no impact on protocol structure, thus the two functional layers (Radio Network layer and Transport Layer ) defined in [2] still apply to EIur-g interface.

5 Radio signalling protocols
The protocol responsible for providing signalling information across the Iur-g interface is a sub-set of the Radio Network Subsystem Application Part (RNSAP). RNSAP consists of five procedures as follows:
1.
Basic Mobility Procedures

2.
Dedicated Procedures

3.
Common Transport Channel Procedures

4.
Global Procedures

5.
MSBMS Procedures

Basic mobility and global procedures has been introduced to Iur-g interface as defined in [2]. Enhancements of Iur-g interface would expand some signalling messages in global procedures for optimization as well as introduce partially singalling messages in dedicated procedures.

5.1 Basic Mobility Procedures

Enhancements of Iur-g interface have no impact on basic mobility procedures introduced in [2].
5.2 Dedicated Procedures
There is no function of dedicated procedures applied to Iur-g interface as specified in [2]. However, a enhanced relocation method in dedicated procedure by allowing direct singalling transfer for resource reservation prior to the normal core network involved procedure between two entities through Iur-g interface could benefit delay and performance of relocation. It should be noted that normal relocation procedures across core network is left without modification for achieving full compatibility.
Figure 1 describes the signalling flow for successful operation of enhanced relocation procedure.
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Figure 1 successful operation of enhanced relocation procedure (simplified)

1. Upon reception of measurement report message, RNC triggers relocation decision to target GERAN cell with regard to cell capacity and load information of neighboring GERAN cells. 
2. RNC sends ENHANCED RELOCATION RESOURCE REQUEST message over SCCP connection of Iur-g interface to BSC for resource pre-allocation on target BSC for that UE.
3. Upon reception of ENHANCED RELOCATION RESOURCE REQUEST message, BSC shall assign D-RNTI to that UE, pre-allocate radio resource according to speech version, then respond with ENHANCED RELOCATION RESOURCE RESPONSE message in which cell capacity and load information of target GERAN cell could optionally be included. In case RNC is not able to obtain speech version information of UE, GSM_FR shall be set to speech version.
4-5. Upon reception of ENHANCED RELOCATION RESOURCE RESPONSE message, RNC shall compose a Uu message HANDOVER FROM UTRAN COMMAND according to relevant information included in ENHANCED RELOCATION RESOURCE RESPONSE message  and send to UE, then send RELOCATION REQUIRED message to core network with ” Old BSS to New BSS Information” IE be filled with D-RNTI.
6-7. Upon reception of RELOCATION REQUIRED message, CN shall send HANDOVER REQUEST message to BSC. Upon reception of HANDOVER REQUEST message, BSC shall allocate terrestrial resources of A interface, correlate terrestrial resources/other internal resources to pre-allocated radio resources identified by D-RNTI in “Old BSS to New BSS Information” IE, then send HANDOVER REQUEST ACKNOWLEDGE message to core network.
8-9. Upon reception of HANDOVER REQUEST ACKNOWLEDGE message, core network shall send RELOCATION COMMAND message to RNC, Upon reception of RELOCATION COMMAND message, RNC shall send RELOCATION COMMIT message to BSC through Iur-g interface.
10-11. Upon reception of HANDOVER ACCESS message, if BSC has received RELOCATION COMMIT message in advance, BSC shall reply HANDOVER DETECT message to core network, otherwise, BSC shall wait for sending HANDOVER DETECT message before receiving RELOCATION COMMIT message.
12-14. Upon reception of HANDOVER COMPLETE message from UE, BSC shall send HANDOVER COMPLETE message to core network; Upon reception of HANDOVER COMPLETE message, core network shall send Iu RELEASE COMMAND message to RNC.
15. RNC releases resources in UTRAN and SCCP connection over Iur-g interface.
Figure 2 describes the signalling flow for resource pre-allocation failure on target BSC side.
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Figure 2 resource pre-allocation failure on target BSC side
1. RNC sends ENHANCED RELOCATION RESOURCE REQUEST message over SCCP connection of Iur-g interface to BSC for resource pre-allocation on target BSC for that UE. 
2-3. In case BSC is not able to satisfy this enhanced  relocation through Iur-g interface due to internal reasons or fails in resource pre-allocation, BSC shall respond RNC through ENHANCED RELOCATION RESOURCE FAILURE message with reason of failure.  Upon reception of ENHANCED RELOCATION RESOURCE FAILURE message, RNC releases SCCP connection over Iur-g interface.
Figure 3 describes the signalling flow for handover failure from UTRAN.
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Figure 3.  handover failure from UTRAN
1-2. Upon reception of HANDOVER FROM UTRAN FAILURE message from UE, RNC shall send ENHANCED RELOCATION RESOURCE RELEASE COMMAND message to BSC across Iur-g interface in order to inform BSC to release resources as early as possible.
3. Upon reception of ENHANCED RELOCATION RESOURCE RELEASE COMPLETE message, RNC releases SCCP connection over Iur-g interface. 
5.3  Common Transport Channel Procedures

Common transport channel procedures were not introduced into Iur-g interface; they are also out of the scope of enhancements of Iur-g interface.

5.4 Global Procedures

5.4.1 Information exchange Functions
The Information Exchange functions are used to initiate, maintain and terminate information exchange between two RNC/BSS nodes. There are four types of function as follows:
1. Information Exchange Initiation

2. Information Reporting

3. Information Exchange Termination

4. Information exchange Failure

The allowed information type for Iur-g interface defined in [2] is “cell capacity class” with two types of allowed information report characteristics: on demand and on modification.
Enhancements of Iur-g interface inherit the above existing principles with improvement on definition of cell capacity class for GERAN cell as follows:
Cell capacity class for GERAN cell is defined by number of configured carriers in specific GERAN cell which ranges form integer 1 to 100, value 1 shall indicate the minimum cell capacity, and 100 shall indicate the maximum cell capacity.
5.4.2 Common measurement functions
The Common Measurement function in the Iur-g interface is used to support the improved RRM across BSS and BSS/RNC. There are four types of function as follows:
1. Common Measurement Initiation

2. Common Measurement Reporting

3. Common Measurement Termination

4. Common Measurement Failure

The allowed common measurement types for Iur-g interface defined in [2] are “load”, “RT load” and “NRT load information” with all types of allowed report characteristics except the type of “on modification”.

Enhancements of Iur-g interface inherit the above existing principles with improvements on three aspects as follows:

1. Currently, only one GERAN cell is allowed as common measurement object in one measurement transaction which is not the case for UTRAN Iur interface. UTRAN Iur interface allows multiple cells with different MeasurementID as common measurement objects in one measurement transaction. It is believed that the multiplexing mechanism of “Multi-cell in one transaction” adopted for UTRAN could also benefit GERAN Iur-g interface by reduction of bandwidth and process power. Figure 4 illustrates the concept of multiplexing mechanism with assumption of 6 GERAN cells under surveillance.
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Figure 4 Concept of multiplexing mechanism of GERAN cells
2. The “Event E” of report characteristics used for UTRAN Iur interface could also be used for Iur-g interface. The definition of Event E is shown in figure 5.
When the Report Characteristics IE is set to “Event E” (figure B.5), the Measurement Reporting procedure (Report A) is initiated always when the measured entity rises above the “Measurement Threshold 1” and stays there for the “Measurement Hysteresis Time” (T1 in figure B.5). If Report Periodicity IE is provided DRNS shall also initiate Measurement Reporting procedure periodically. The periodic reporting continues although the measured entity falls below the “Measurement Threshold 1” and is terminated by the Report B.

When the Report A conditions have been met and the measured entity falls below the “Measurement Threshold 2” and stays there for the “Measurement Hysteresis Time” (T1) the Measurement Reporting procedure (Report B) is initiated and the periodic reporting is terminated.
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Figure 5 Event E reporting with Hysteresis Time specified and Periodic Reporting requested

3. Furthermore, a new report characteristic which optimises the report traffic on the basis of Event E could be introduced for Iur-g interface. The new event named “Event G” defines as:

The Measurement Reporting procedure (Report A) is initiated always when the measured entity rises above/below the “Measurement Base Value 
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Jit Threshold” and stays there for the “Measurement Hysteresis Time” (Th in figure 6) starting from every “time slot” (T0,T1,T2… in figure 6). Once the Report A conditions have been met, the “measurement base value” used for consequent measurement reporting shall be updated with the new value in report A.
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Figure 6 Event reporting with Hysteresis Time and Jit threshold
5.5 MBMS Procedures

MBMS procedures were not introduced into Iur-g interface; they are also out of the scope of enhancements of Iur-g interface.

6 Conclusions 
It is proposed to take following principles as stage-2 work assumptions. 
1. Enhancements of Iur-g interface shall have no impact on network architecture 
2. Enhancements of Iur-g interface apply only for interface between GERAN-BSC and TD-SCDMA-RNC.
3. Enhancements of Iur-g interface apply only for CS domain.
4. Enhancements of Iur-g interface shall have no impact on protocol structure.
5. Enhancements of Iur-g interface shall have no impact on basic mobility procedures introduced in TS 43.130.
6. Enhancements of Iur-g interface shall support enhanced relocation method in dedicated procedure by allowing direct singalling transfer for resource reservation prior to the normal core network involved procedure between two entities through Iur-g interface.
7. Common transport channel procedures are out of the scope of enhancements of Iur-g interface.
8. Only Information Exchange functions and Common Measurement functions in Global Procedures are considered in Enhancements of Iur-g interface.
9. Enhancements of Iur-g interface shall have no impact on signalling procedure of Information Exchange functions except defines “cell capacity class” for GERAN cell.
10. Enhancements of Iur-g interface shall have no impact on signalling procedure of Common Measurement functions

11. Enhancements of Iur-g interface shall support “Multi-cell in one transaction “in Common Measurement functions.

12. Enhancements of Iur-g interface shall support “Event E “in Common Measurement functions.

13. Enhancements of Iur-g interface should support “Event G “in Common Measurement functions.

14. MBMS procedures are out of the scope of enhancements of Iur-g interface.
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