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1. Introduction

At RAN#15, the CR428rev3 in R3-020893 “Implementation of Handover/Relocation Solution for Inter-RAN Load Information Exchange between RAN and GERAN for Rel'5” was approved. This feature enables cell load information to be exchanged within transparent containers in the Relocation procedures.

At RAN#17, the CR488rev1 in R3-022069 “CRRM Corrections” was approved.

This present contribution is intended to point out one issue to be corrected in the Rel-5 CRRM Iu solution.

2. Discussion

The Cell Load-Based Inter-System Handover is then defined as follows in RANAP:

This mechanism, which is contained within a UTRAN RNC (or GERAN BSC Iu-mode), consists of three primary functions:

1. The RNC (or GERAN BSC Iu-mode) has the capability to generate and send Cell Load Information towards the target/source system.

2. The RNC (or GERAN BSC Iu-mode) has the capability to receive Cell Load Information from the target/source system, and is able to interpret this information.

The ability of the RNC (or GERAN BSC Iu-mode) to make a handover decision by comparing the Cell Load Information that it has received from the target system with the Cell Load Information it has about its own cells.

Let’s then consider the CRRM Iu solution for the two following exchanges:

· Exchange of DL&UL source cell load measurements from Source to Target

· Exchange of DL&UL target cell load measurements from Target to Source

2.1 Exchange of DL&UL source cell load measurements from Source to Target

2.1.1 General

The source system indicates to the target system the current traffic load in the source cell, i.e. prior to the inter-system handover attempt. 

This enables the target system to reject or allow that particular handover/relocation based on the comparison between the Cell Load Information that it has received from the source system with the Cell Load Information it has about its own cells and particularly the target cell, the mobile is about to use.

Later this also enables the target system, to be considered as source here for other mobiles, to make future handover decision to the other system by comparing the Cell Load Information that it has received from the other system with the Cell Load Information it has about its own cells.

2.1.2 Inter-system handover/relocation from Iu-mode to A/Gb mode

This is done as shown in the following table:

	RNC -> CN

Iu interface/RANAP signalling
	CN -> GERAN A/Gb mode BSC 

A interface / BSSMAP signalling

	RELOCATION REQUIRED message

-> Old BSS to New BSS Information IE, defined in 48.008

--> DL&UL source cell load measurements, defined in 25.413
	HANDOVER REQUEST message

-> Old BSS to New BSS Information IE

--> DL&UL source cell load measurements, defined in 25.413

-> Cell Identifier (Serving): SAI where the UE was served in UTRAN/GERAN Iu-mode


Due to cell load information it was defined two field elements in the Old BSS to New BSS container, which are Downlink Cell Load Information and Uplink Cell Load Information. The actual coding is in RANAP. But there is nothing in these containers that indicates the source cell identifier to the target. With other words the target BSC (A/Gb-mode) does not have the info to link the cell load info and cannot then use it.
2.1.3 Inter-system handover/relocation from A/Gb mode to Iu-mode

This is done as shown in the following table:

	GERAN A/Gb mode BSC -> CN

A interface / BSSMAP signalling
	CN -> RNC 

Iu interface/RANAP signalling

	HANDOVER REQUIRED message

-> Source RNC to Target RNC transparent container IE, defined in 25.413

--> DL&UL source cell load measurements, defined in 25.413
	RELOCATION REQUEST message

-> Source RNC to Target RNC transparent container IE

--> DL&UL source cell load measurements


Due to cell load information it was defined two field elements in the Source RNC to Target RNC transparent container, which are Downlink Cell Load Information and Uplink Cell Load Information. The actual coding is in RANAP. But there is nothing in these containers that indicates the source cell identifier to the target. With other words the target RNC does not have the info to link the cell load info and cannot then use it. 
2.2 Exchange of DL&UL target cell load measurements from Target to Source

2.2.1 General

The target system indicates to the source system the current traffic load in the target cell assuming a successful completion of the handover in progress. 

This enables the source system to make future handover decision to the target system by comparing the Cell Load Information it has received about the cells of the target system with the Cell Load Information it has about its own cells.

2.2.2 Inter-system handover/relocation from Iu-mode to A/Gb mode

This is done as shown in the following table:

	GERAN A/Gb mode BSC -> CN

A interface / BSSMAP signalling
	CN -> RNC 

Iu interface/RANAP signalling

	HANDOVER REQUEST ACKNOWLEDGE or HANDOVER FAILURE message

-> Inter-System Information Transparent Container IE, defined in 25.413

--> DL&UL source cell load measurements, defined in 25.413
	RELOCATION COMMAND or RELOCATION PREPARATION FAILURE message

-> Inter-System Information Transparent Container IE
--> DL&UL source cell load measurements


As the Target RNC to Source RNC container could not apply for all the inter-system handover cases, the cell load information was introduced in the new Inter-System Information Transparent Container. Unlike in the source to target direction, there is no issue here about missing target cell identifier, because the source system should know the target cell. 
2.2.3 Inter-system handover/relocation from A/Gb mode to Iu-mode

This is done as shown in the following table:

	RNC -> CN

Iu interface/RANAP signalling
	CN -> GERAN A/Gb mode BSC 

A interface / BSSMAP signalling

	RELOCATION REQUEST ACKNOWLEDGE or RELOCATION FAILURE message

-> New BSS to Old BSS Information IE, defined in 48.008
--> DL&UL source cell load measurements, defined in 25.413
	HANDOVER COMMAND or HANDOVER REQUIRED REJECT message

-> New BSS to Old BSS Information IE
--> DL&UL source cell load measurements, defined in 25.413


Due to cell load information it was defined two field elements in the New BSS to Old BSS container, which are Downlink Cell Load Information and Uplink Cell Load Information. The actual coding is in RANAP. Unlike in the source to target direction, there is no issue here about missing target cell identifier, because the source system should know the target cell.
3. Conclusions

As highlighted in yellow above, in the case of Exchange of DL&UL source cell load measurements from Source to Target, there is nothing in the current RANAP coding of these cell load measurements containers that indicates the source cell identifier to the target. With other words the target GERAN A/GB mode BSC or the target RNC does not have the info to link the cell load info and cannot then use it.

If this is issue is confirmed by the group, one solution would be to add in RANAP a new optional IE “Cell id” (that could be both UTRAN Cell id and GERAN Cell id) directly in the Cell Load Information IE in order to add the source cell identifier with the cell load measurements.



















































































































