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3.1.5.1.1
Generation of the HANDOVER REQUIRED message

Generation of the HANDOVER REQUIRED message can be for the following reasons:

-
The BSS has detected that a radio reason exists for a handover to occur.

-
The MSC has initiated a handover candidate enquiry procedure, and this MS is currently a candidate.

-
A cell change is required at call setup due to congestion, e.g. directed retry.

The HANDOVER REQUIRED message contains the following information elements:

-
Message Type.

-
Cause.

-
Cell Identifier List (preferred).

It should also contain the information elements: "Current channel type 1", "Old BSS to New BSS information" and, in case the current channel mode is speech, "Speech version (used)".

The "Old BSS to New BSS information" is used to pass Field Elements from the old BSS to the new BSS. The information in the "Old BSS to New BSS information" is transparent for the MSC. When the "Old BSS to New BSS information" is present in the HANDOVER REQUIRED message the MSC shall pass it unchanged to any BSS associated to "Cell Identifier List (preferred)" when initiating the Handover resource allocation procedure. The old BSS must ensure that the information contained in the "Old BSS to New BSS information" information element is valid for all cells in the "Cell Identifier List (preferred)".

Subclause 3.2.1.9 gives coding details of the above message.

The "Cause" field indicates the reason for the HANDOVER REQUIRED message e.g. "uplink quality poor" or "response to MSC invocation" in the case of traffic reasons indicated by the MSC.

The Cause value sent should be an indication which can be taken into account at the target BSS in future handover decision processes, e.g. to reduce oscillations between BSSs due to the fact that some information (on which the old BSS decided to initiate the handover) is not available at the target BSS (e.g. distance, traffic...).

If present the "Response Request" Information Element indicates, that the BSS requires an indication if the HANDOVER REQUIRED message does not result in a HANDOVER COMMAND message.

If the BSS wants to change the CIC due to a channel change, the BSS sends a HANDOVER REQUIRED message with the cause "switch circuit pool" and the "circuit pool list" information element. The "circuit pool list" information element will allow the BSS to indicate to the MSC from which circuit pool or pools the new CIC should be chosen.

The "Cell Identifier List (preferred)" shall identify "n" preferred cells. The identified cells are given in order of preference. The algorithm by which the BSS produces this list is Operator dependent and is not addressed in the present document. The "n" number of preferred cells is a parameter set by O&M and shall range from 1 to 16. If "n" number of cells cannot be identified, then only as many as are available shall be encoded and sent (as specified in subclause 3.2.2.27). If a LSA information element has been received for a mobile subscriber indicating LSA only access, the "Cell Identifier List" shall contain only cells that are allowed for the subscriber. Exclusive access cells are included into the "Cell Identifier List (preferred)" only if they are allowed for the subscriber or if the connection is an emergency call.

It is mandatory for the BSS to be able to produce this "Cell Identifier List (preferred)". The sending of this list is controlled by the O&M parameter "n". It is mandatory for the MSC to be able to receive and interpret this Information Element.

The BSS may recommend to the MSC to allow queuing or not in the handover resource allocation procedure by indication in the "Queuing indicator" information element within the HANDOVER REQUIRED message.

The old BSS may inform the new BSS of the presently configured channel in the Current Channel Type 1 information element and in the Current Channel type 2 Field Element. The information contained may be used by the new BSS (e.g. when building the radio interface HANDOVER COMMAND message). Where discrepancies occur between the Current Channel Type 1 and the Current Channel Type 2 then the information in the Current Channel Type 2 shall take precedence if understood by the new BSS.

If, for this mobile station, the old BSS has received a Gb interface SUSPEND ACK PDU, then the old BSS shall include the GPRS Suspend information field in the Old BSS to New BSS IE in the HANDOVER REQUIRED message.

If the old BSS received a GPRS Suspend information field in the Old BSS to New BSS IE in any preceding HANDOVER REQUEST message received by the old BSS, then, the old BSS shall include the GPRS Suspend information field in the Old BSS to New BSS IE in the HANDOVER REQUIRED message.

The old BSS may recommend to the new BSS to allow pre-emption or not allow pre-emption by sending the "prec" bit. The new BSS may take this information into account when performing the Handover resource allocation procedure.

The old BSS may inform the new BSS of radio information pertaining to the target cell in the "Target cell radio information" field element. The old BSS shall only send the "Target cell radio information" field element when it sends a single cell in the "Cell Identifier List (preferred)". This field element may be used by the new BSS (e.g. for radio channel selection).

NOTE 1:
It is not recommended that this information element is included if more than one cell is sent in the "Cell Identifier List (preferred)".

The old BSS may inform the new BSS of the presently configured channel in the Current Channel Type 1 information element and in the Current Channel type 2 Field Element. The information contained may be used by the new BSS (e.g. when building the radio interface HANDOVER COMMAND message). Where discrepancies occur between the Current Channel Type 1 and the Current Channel Type 2 then the information in the Current Channel Type 2 shall take precedence if understood by the new BSS.

If the present speech codec is a multi-rate speech codec, the old BSS may inform the new BSS of the current multi-rate codec configuration by including the MultiRate configuration information Field Element in the "Old BSS to New BSS information" information element. If the new BSS assigns a multi-rate speech codec this information may be used by the new BSS, to determine whether or not to include a MultiRate Configuration IE when building the radio interface HANDOVER COMMAND message.

If the old BSS support dual transfer mode and the mobile station is in dual transfer mode in the old cell, the old BSS may provide information about the current resources by including the Dual Transfer Mode information field element in the Old BSS to New BSS information information element. The new BSS may use this information to determine the resources for the mobile station in the new cell (e.g. half rate traffic channel, adjacent resources available, EGPRS‑capable resource).

The old BSS may provide information about the traffic load of the old cell by including the Downlink Cell Load Information and/or the Uplink Cell Load Information field elements in the Old BSS to New BSS information information element. This information shall represent the current traffic load in the cell, that is, prior to the handover procedure. The new BSS may use the information:

-
prior to a cell load based handover procedure, to determine whether or not to initiate the handover procedure; and

-
in any handover procedure, to update in the new BSS the information about the load on the old cell, which may be used in the initiation of future handover procedures.

NOTE 2:
The old BSS should not initiate a cell load based handover procedure if it has knowledge of the load in the target cell and, after a successful completion of the handover procedure, this load would be higher than in the old cell.

The old BSS may recommend the new BSS not to attempt handovers of this mobile station to UMTS by sending the "UE-prob" bit. The new BSS may take this information into account before starting an Inter-System Handover Required Indication procedure towards UMTS.

The HANDOVER REQUIRED message shall be updated and repeated by the BSS with a periodicity of T7 until:

-
A HANDOVER COMMAND message is received from the MSC; or

-
A RESET message is received; or

-
The reason for the original HANDOVER REQUIRED message disappears e.g. the MS transmission improves; or

-
All communication is lost with the MS as defined in 3GPP TS 24.008 [6], and the transaction is abandoned; or

-
The transaction ends, e.g. call clearing.

*** Next change ***

3.1.5a.2
Inter-System Handover Resource Allocation Failure

If the MSC receives a HANDOVER REQUIRED message indicating an unknown target RNC then the MSC shall send a HANDOVER REQUIRED REJECT message to the old BSS with a cause value indicating 'invalid cell'.

If the MSC or the target system is unable to allocate resources for the handover attempt, the MSC shall send a HANDOVER REQUIRED REJECT message to the old BSS with an appropriate cause value.

If the target system establishes that the mobile station being handed over does not support the inter-system procedure correctly and if so required by the BSC, then the MSC shall send a HANDOVER REQUIRED REJECT message to the old BSS with a cause value indicating 'Incoming Relocation Not Supported Due To PUESBINE Feature'. The old BSS should not attempt further inter-system handovers for this mobile station.
The New BSS to Old BSS information information element is used to pass Field Elements from the new system to the old BSS. The information in the New BSS to Old BSS information information element is transparent for the MSC. When the New BSS to Old BSS information information element is present in the message received from target RNC, the MSC may pass it to the old BSS in the HANDOVER REQUIRED REJECT message.

The new BSS may provide information about the traffic load of the target cell by including the Downlink Cell Load Information and/or the Uplink Cell Load Information field elements in the New BSS to Old BSS information information element. This information shall represent the current traffic load in the cell. The old BSS may use the information to update the information about the load on the new cell, which may be used in the initiation of future cell load based handover procedures.

*** Next change ***

3.2.1.37
HANDOVER REQUIRED REJECT

This message is sent from the MSC to the BSS via the relevant SCCP connection. It indicates to the BSS that the HANDOVER REQUIRED message has not resulted in handover.

	INFORMATION ELEMENT
	REFERENCE
	DIRECTION
	TYPE
	LEN

	Message Type
	3.2.2.1
	MSC-BSS
	M
	1 

	Cause
	3.2.2.5
	MSC-BSS
	M
	3-4 

	New BSS to Old BSS Information
	3.2.2.78
	MSC-BSS 
	O (note)
	2-n

	NOTE:
This information element may be included if received from the target BSS or target system. Its contents shall be equal to the received element.


Typical Cause values are:

· equipment failure;

· no radio resource available;

· requested terrestrial resource unavailable;

· invalid message contents;

· requested transcoding/rate adaptation unavailable;

· O and M intervention;

· traffic load in target cell higher than in source cell;

· incoming relocation not supported due to PUESBINE feature.

*** Next change ***

3.2.2.5
Cause

The cause element is used to indicate the reason for a particular event to have occurred and is coded as shown below.

The cause value is a single octet element if the extension bit (bit 8) is set to 0. If it is set to 1 then the cause value is a 2 octet field. If the value of the first octet of the cause field is 1XXX 0000 then the second octet is reserved for national applications (XXX will still indicate the class).

	8
	7
	6
	5
	4
	3
	2
	1
	

	Element identifier
	octet 1

	Length
	octet 2

	0/1 ext
	Cause Value
	octet 3

	
	(octet 4)


The length indicator is a binary representation of the length of the following element.

Cause Value:

Class (000):
Normal event

Class (001):
Normal event

Class (010):
Resource unavailable

Class (011):
Service or option not available

Class (100):
Service or option not implemented

Class (101):
invalid message (eg parameter out of range)

Class (110):
protocol error

Class (111):
interworking

In the following table, "reserved for international use" means that this codepoint should not be used until a meaning has been assigned to it following the process of international standardisation. "Reserved for national use" indicates codepoints that may be used by operators without the need for international standardization.

	Cause value
	Cause
	

	Class
	Value
	Number
	

	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	
	Radio interface message failure

	0
	0
	0
	0
	0
	0
	1
	
	Radio interface failure

	0
	0
	0
	0
	0
	1
	0
	
	Uplink quality

	0
	0
	0
	0
	0
	1
	1
	
	Uplink strength

	0
	0
	0
	0
	1
	0
	0
	
	Downlink quality

	0
	0
	0
	0
	1
	0
	1
	
	Downlink strength

	0
	0
	0
	0
	1
	1
	0
	
	Distance

	0
	0
	0
	0
	1
	1
	1
	
	O and M intervention

	0
	0
	0
	1
	0
	0
	0
	
	Response to MSC invocation

	0
	0
	0
	1
	0
	0
	1
	
	Call control

	0
	0
	0
	1
	0
	1
	0
	
	Radio interface failure, reversion to old channel

	0
	0
	0
	1
	0
	1
	1
	
	Handover successful

	0
	0
	0
	1
	1
	0
	0
	
	Better Cell

	0
	0
	0
	1
	1
	0
	1
	
	Directed Retry

	0
	0
	0
	1
	1
	1
	0
	
	Joined group call channel

	0
	0
	0
	1
	1
	1
	1
	
	Traffic

	0
	0
	1
	0
	0
	0
	0
	
	Reduce load in serving cell

	0
	0
	1
	0
	0
	0
	1
	
	Traffic load in target cell higher than in source cell

	0
	0
	1
	0
	0
	1
	0
	
	Relocation triggered



NOTE

	0
	0
	1
	0
	0
	1
	1
	
	}

	
	
	to
	
	
	
	
	} Reserved for international use

	0
	0
	1
	0
	1
	1
	1
	
	}

	0
	0
	1
	1
	0
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for national use

	0
	0
	1
	1
	1
	1
	1
	
	}

	0
	1
	0
	0
	0
	0
	0
	
	Equipment failure

	0
	1
	0
	0
	0
	0
	1
	
	No radio resource available

	0
	1
	0
	0
	0
	1
	0
	
	Requested terrestrial resource unavailable

	0
	1
	0
	0
	0
	1
	1
	
	CCCH overload

	0
	1
	0
	0
	1
	0
	0
	
	Processor overload

	0
	1
	0
	0
	1
	0
	1
	
	BSS not equipped

	0
	1
	0
	0
	1
	1
	0
	
	MS not equipped

	0
	1
	0
	0
	1
	1
	1
	
	Invalid cell

	0
	1
	0
	1
	0
	0
	0
	
	Traffic Load

	0
	1
	0
	1
	0
	0
	1
	
	Preemption

	0
	1
	0
	1
	0
	1
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for national use

	0
	1
	0
	1
	1
	1
	1
	
	}

	0
	1
	1
	0
	0
	0
	0
	
	Requested transcoding/rate adaption unavailable

	0
	1
	1
	0
	0
	0
	1
	
	Circuit pool mismatch

	0
	1
	1
	0
	0
	1
	0
	
	Switch circuit pool

	0
	1
	1
	0
	0
	1
	1
	
	Requested speech version unavailable

	0
	1
	1
	0
	1
	0
	0
	
	LSA not allowed

	0
	1
	1
	0
	1
	0
	1
	
	}

	
	
	to
	
	
	
	
	} Reserved for international use

	0
	1
	1
	1
	1
	1
	1
	
	}

	1
	0
	0
	0
	0
	0
	0
	
	Ciphering algorithm not supported

	1
	0
	0
	0
	0
	0
	1
	
	GERAN Iu-mode failure

	1
	0
	0
	0
	0
	1
	0
	
	Incoming Relocation Not Supported Due To PUESBINE Feature

	1
	0
	0
	0
	0
	1
	1
	
	}

	
	
	to
	
	
	
	
	} Reserved for international use

	1
	0
	0
	0
	1
	1
	1
	
	}

	1
	0
	0
	1
	0
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for national use

	1
	0
	0
	1
	1
	1
	1
	
	}

	1
	0
	1
	0
	0
	0
	0
	
	Terrestrial circuit already allocated

	1
	0
	1
	0
	0
	0
	1
	
	Invalid message contents

	1
	0
	1
	0
	0
	1
	0
	
	Information element or field missing

	1
	0
	1
	0
	0
	1
	1
	
	Incorrect value

	1
	0
	1
	0
	1
	0
	0
	
	Unknown Message type

	1
	0
	1
	0
	1
	0
	1
	
	Unknown Information Element

	1
	0
	1
	0
	1
	1
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for international use

	1
	0
	1
	0
	1
	1
	1
	
	}

	1
	0
	1
	1
	0
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for national use

	1
	0
	1
	1
	1
	1
	1
	
	}

	1
	1
	0
	0
	0
	0
	0
	
	Protocol Error between BSS and MSC

	1
	1
	0
	0
	0
	0
	1
	
	VGCS/VBS call non existent

	1
	1
	0
	0
	0
	1
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for international use

	1
	1
	0
	0
	1
	1
	1
	
	}

	1
	1
	0
	1
	0
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for national use

	1
	1
	0
	1
	1
	1
	1
	
	}

	1
	1
	1
	0
	0
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for international use

	1
	1
	1
	0
	1
	1
	1
	
	}

	1
	1
	1
	1
	0
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for national use

	1
	1
	1
	1
	1
	1
	1
	
	}

	NOTE:
This cause value is only sent by 3G_MSC-B over the MAP/E interface.




*** Next change ***

3.2.3.1
Extra information

This field element provides a general flag mechanism that allows the old BSS to indicate to the new BSS flag information.

It is coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	Field Element identifier
	octet 1

	Length
	octet 2

	
	octet 3


Octet 2 is a binary indication of the length of the rest of the field element.

Octet 3 is coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	spare
	UE-prob
	lcs
	prec
	octet 3


Bit 8 to 4 are flags that indicate no information.

prec = Pre-emption Recommendation:

0
The old BSS recommends that this allocation request should not cause a pre-emption an existing connection.

1
The old BSS recommends that this allocation request is allowed to preempt an existing connection based on the information supplied in the Priority information element, if available.

In the case the "prec" bit is not present or the Extra Information field element is not present then the new BSS should run pre-emption as specified by the Priority information element, if available.

In the case where the Priority information element is not present in the request then the "prec" element, if present, shall be ignored.

lcs = Location Services (LCS) information:

0
No ongoing LCS procedure.

1
An ongoing LCS procedure was interrupted by handover. The new BSS may notify the SMLC when the handover
is completed.

UE-prob = support of handover to UMTS for this MS:

0
This MS supports handover to UMTS.

1
This MS does not support handover to UMTS.
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