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1 Introduction
A work item on enhancements of Iur-g interface (EIur-g) has been approved at GERAN#47 [1]. A corresponding work item (EIur-g-RAN) was approved at RAN#49 too [2]. In GERAN2#47bis, some working assumptions of enhancements of Iur-g interface were approved [3] and an LS has been sent to RAN2/RAN3 [4]. The objective of the work item is to facilitate the improvement of network performance by optimized signalling procedures with no impact on radio interface towards mobile.

This document focuses on some principles for the RAN3 protocol work of enhancements of Iur-g interface. It analyzes the impact on the RAN3 protocol based on those principles agreed by GERAN and aims to achieve a consensus within the group. We also propose to start stage 3 discussion based on the CR we provide in this meeting [5]. 
2 Discussion

2.1 Overall principles

· Enhancements of Iur-g interface shall have no impact on network architecture
· Enhancements of Iur-g interface shall have no impact on protocol structure
· Enhancements of Iur-g interface apply for control plane only, optimizations or improvements on user plane are out of the scope of this work item

· Enhancements of Iur-g interface apply only for CS domain
· Common transport channel procedures are out of the scope of enhancements of Iur-g interface
· MBMS procedures are out of the scope of enhancements of Iur-g interface

· Principles for only interface between GERAN BSC and TD-SCDMA RNC were agreed in the working assumption.
2.2 Impact on the Basic Mobility Procedure
Enhancements of Iur-g interface would introduce new procedures and related new messages in Basic Mobility Procedure for reducing the delay and improving the performance during relocation from UTRAN TDD to GERAN. It shall support direct messages transferred between the RNC and the BSC for resource reservation prior to the normal core network involved relocation procedure through Iur-g interface as shown in Figure 1:
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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.
The procedure of failure resource pre-allocation when the BSC is not able to pre-allocate any resource or can not accept the relocation resource request as shown in Figure 2:
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Figure 2: Resource Pre-allocate 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.
The procedure of resource release due to failure of the enhanced relocation from UTRAN TDD to GERAN as shown in Figure 3:
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Figure 3: Resource Release Due to 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. 
2.3 Impact on the Global Procedures

Enhancements of Iur-g interface would expand partially messages in global procedures for optimization. 
2.3.1 
Information exchange Functions
1. It’s proposed that information type of “cell capacity class” is allowed with two types of allowed information report characteristics: on demand and on modification as for Iur-g defined in [6].

2. The “cell capacity class value” of GERAN cell shall be clarified as: 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.

2.3.2 
Common measurement functions
1. The allowed common measurement types for Enhanced Iur-g interface are “load”, “RT load” and “NRT load information” with all types of allowed report characteristics except the type of “on modification” as that for Iur-g interface defined in [6].

2. “Multi-cell in one transaction” shall be support to reduce the bandwidth and process power, that is to say, multiple cells with different “Measurement ID” as common measurement objects in one measurement transaction. 

3. The Report Characteristic type of “Event E” shall be supported;
4. A new report characteristic type which optimises the report traffic on the basis of “Event E” should be supported:
the Measurement Reporting procedure (Report A) is initiated always when the measured entity rises above/below the “Measurement Base Value +/- Jit Threshold” and stays there for the “Measurement Hysteresis Time” (Th in Figure 4) starting from every “time slot” (T0,T1,T2… in Figure 4). 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 4: Event reporting with Hysteresis Time and Jit threshold
3 Proposal
Proposal: Start the stage 3 work in RAN WG3 for the WI enhancements of Iur-g interface.
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