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1 Introduction

In Release 5 the Cell Load Based Inter System Handover was introduced in the UTRAN specifications in order to allow load based handovers between GERAN and UTRAN systems. According to the definition in TS 25.413, this mechanism is described as follows:
Cell Load-Based Inter-System Handover: This mechanism, which is contained within a UTRAN RNC, consists of three primary functions:

1.
The RNC has the capability to generate and send Cell Load Information towards the target/source system.

2.
The RNC has the capability to receive Cell Load Information from the target/source system, and is able to interpret this information.

3.
The ability of the RNC 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.

This paper discusses the possibility of extending the Cell Load Based Inter System Handover also to E-UTRAN systems.
2 Cell Load Based Inter System Handover for E-UTRAN
In E-UTRAN inter system load balancing is possible by means of the RIM based SON Transfer function defined in TS36.413. By means of the SON Transfer containers, introduced in Release 9, it is possible to exchange information concerning cell load reporting. It is in this way possible for LTE to know the cell load of neighbour GERAN and UTRAN cells and vice versa. This enables triggering load based mobility between UTRAN/GERAN and LTE systems.
However, due to the use of RIM, the SON Transfer based procedures are not suitable for frequent exchange of load information. In fact, the use of RIM implies that such procedures should be seldom used in order to avoid CN signalling overload. Nonetheless, cell loads can change very rapidly. 
Further, successful use of SON Transfer based procedures is subject to whether the core network supports the specific RIM messages involved. This introduces an extra interoperability obstacle and it implies that inter system load based mobility is not possible when pre-Release 9 core networks are used.

In order to evaluate whether load based handovers can be admitted, it would be opportune to have fresh and up to date information about neighbour cell load status. The RIM based SON Transfer procedures seem not to be suitable for such frequent communication.
Moreover, it would be useful to know the identity of the source cell triggering a load based handover (together with its cell load).  This could become useful because if the source cell identity is known and if it is known that the cell is overloaded then handovers towards that cell could be avoided.
To obviate the problems affecting the RIM based SON Transfer procedures for cell load reporting, the Cell Load Based Inter System Handover function could be extended also to E-UTRAN. 

This feature is in fact based on cell load transfer as part of the handover signalling, which is already specified and supported by E-UTRAN to a great extend. 
Namely, with respect to the Cell Load-Based Inter-System Handover function defined in TS25.413, the Cell Load Information Group IE containing cell load information is transferred as part of the Source RNC to Target RNC Transparent Container IE. Encoding of the Source RNC to Target RNC Transparent Container IE by E-UTRAN, including the Cell Load Information Group IE is already supported. 
With the information in the Cell Load Information Group IE at hand the UTRAN system is able to know the load and the identity in the source cell and it is able to evaluate (based on knowledge of its own cell load) whether the load based handover can be accepted or not. Also, the UTRAN target is able to evaluate whether to avoid future handovers towards the source cell on the basis of the source cell load and source cell identity.
In cases of E-UTRAN to UTRAN mobility, the principle of “source system adapts to target system” allows for the inclusion of the Cell Load Information Group IE by the source eNB in the Source RNC to Target RNC Transparent Container IE. 

However, the Cell Load Information Group IE is defined as follows (see TS25.413):

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Source Cell Identifier
	M
	
	9.2.1.61
	The source cell identifer the downlink and uplink cell load information correspond to.

	Downlink Cell Load Information
	O
	
	Cell Load Information 9.2.1.49
	For the Downlink

	Uplink Cell Load Information
	O
	
	Cell Load Information 9.2.1.49
	For the Uplink


And the mandatory Source Cell Identifier IE is defined as follows: 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Source Cell Identifier
	
	
	
	

	>GERAN
	
	
	
	

	>>GERAN Source Cell ID
	M
	
	
	

	>>>PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1

- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).

	>>>LAC
	M
	
	OCTET STRING (2)
	0000 and FFFE not allowed.

	>>>CI
	M
	
	OCTET STRING (2)
	

	>UTRAN
	
	
	
	

	>>UTRAN Source Cell ID
	M
	
	
	

	>>>PLMN identity
	M
	
	OCTET STRING (SIZE (3))

	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit, two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either

- a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or

- 3 digits from MNC (in case of a 3 digit MNC).

	>>>Source Cell ID
	M
	
	INTEGER (0..268435455)
	This information element identifies a cell uniquely within UTRAN and consists of RNC-ID and C-ID as defined in TS 25.401 [3].


As it can be appreciated it is not possible for LTE to make use of the Cell Load Information Group IE because the Source Cell Identifier IE does not include an E-UTRAN source cell ID.

By including an E-UTRAN Source Cell ID in the Source Cell Identifier IE it would be possible to enable cell load information transfer and cell identity from source E-UTRAN to target system. The target system would therefore be able to evaluate whether to admit the load based mobility (on the basis of its own cell load) and to store the cell identity of the source E-UTRAN cell in order to e.g. avoid mobility towards it if possible.
Due to such form of cell load information exchange occurring as part of the handover preparation signalling, it is possible for neighbour cells from different systems to exchange load information as frequently as inter system handovers occur, which obviate to the issue of using frequent RIM procedures for inter system load exchange. Also, better identification of the source cell in load based mobility allows for better mobility policies during inter system handovers.
2 Conclusion
In this paper it has been described how the RIM based SON Transfer procedure for cell load exchange has limitation when it comes to frequent updates of neighbour cells from different systems. 
On the contrary, the already existing Load Based Inter System Handover function is able to support cell load information exchange between cells of different systems as part of the handover preparation signalling. However, despite most of the procedures for such function are already specified in the E-UTRAN specifications, the function cannot be used due to missing E-UTRAN Source Cell ID in the Cell Load Information Group IE. 

In order to enable such function for E-UTRAN the following is proposed:
Proposal: It is proposed to add a new E-UTRAN Source Cell ID IE in the Source Cell Identifier IE contained in the Cell Load Information Group IE defined in TS25.413.
Changes needed to TS25.413 to support the proposal above are available in [1]
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