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3.1.5a
Handover from GSM to another System

Using this protocol the BSS should support handover transitions to other systems from an SDCCH, a Full Rate TCH a Half Rate TCH and Multiple Full Rate TCHs.

There are three procedures which are used for inter-system handover. They are:

-
Inter-System Handover Required Indication.

-
Inter-System Handover Resource Allocation.

-
Inter-System Handover Execution.

The first and part of the third of these procedures are specified in this specification. The second and other part of the third procedures are specified in the relevant specification of the target system.

For any HANDOVER REQUIRED message at most one HANDOVER COMMAND message may be sent.

If so required by the BSS, the MSC shall inform the BSS if the handover cannot be carried out. This is done by a HANDOVER REQUIRED REJECT message. 

In the case of inter-MSC handover the term "the MSC" in this sub-clause is taken to mean the relevant MSC in the handover operation.

The inter-system handover procedures are specified in the following sub-clauses. All messages concerned with inter-system handover are sent using the connection oriented mode of the SCCP.

3.1.5a.1
Generation of the HANDOVER REQUIRED message for intersystem handover

The HANDOVER REQUIRED message contains the following information elements:

-
Message Type.

-
Cause.

-
Cell Identifier List.

In case of Inter System Handover it contains the information element: "Source RNC to target RNC transparent information".

The "Source RNC to target RNC transparent information" is used to pass information from the old BSS to the target RNC. The information in the "Source RNC to target RNC transparent information" is transparent for the MSC. At presence of the "Source RNC to target RNC transparent information" in the HANDOVER REQUIRED message the MSC shall pass it unchanged to the Target RNC when initiating the Handover resource allocation procedure. The Target RNC is identified by the Target ID information contained in the Cell Identifier List IE. The Target ID information is structured routeing information as required by the core network [31]. The information contained in the "Source RNC to target RNC transparent information" information element is coded as required by the target system.

Sub-clause 3.2.1.9 gives coding details of the above message.

The "Cause" field indicates the reason for the HANDOVER REQUIRED message e.g. "downlink quality".

The Cell Identification Discriminator field within the Cell Identifier List IE in the HANDOVER REQUIRED message can be used to deduce that this is an intersystem handover.

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.

The Cell Identifier List IE contains the RNC-ID (and additionally the LAC or LAC and PLMN-ID depending on the configuration of the network) of the target for intersystem handover

It is mandatory for BSS to produce the RNC-ID. It is mandatory for the MSC to be able to receive and interpret this Information Element for routeing purpose.

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

In case of handover to GERAN Iu mode the BSS may include the "GERAN Classmark" Information Element, indicating the supported CS services of the target cell in the HANDOVER REQUIRED message (see [45]). In case the serving and the target cells provide the same capabilities with regard to CS services the exchange of the "GERAN Classmark" between RAN and CN is not required during the handover procedure. In case the serving and the target cells do not provide the same capabilities with regard to CS services, the exchange of the "GERAN Classmark" between RAN and CN is required during the handover procedure to avoid that the CN has to store cell related information and to be able to reuse the existing handover procedure inside the CN.

The old BSS may provide information about the traffic load of the old cell by including the Cell Load Information Group field element in the Source RNC to Target RNC Transparent Information information element. This information shall represent the current traffic load in the cell, that is, prior to the handover procedure. This information shall also include the source cell identifier to which the included traffic load values corresponds. The target RNC may use the information to update the information about the load on the old cell, which may be used in the initiation of future cell load based handover procedures.

NOTE:
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 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 44.018 [32], and the transaction is abandoned; or

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

3.1.5a.2
Inter-System Handover Resource Allocation Failure

If the MSC receives a HANDOVER REQUIRED message indicating an unknown target RNC then, if so required by the BSS, 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 then, if so required by the BSS, 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.

3.1.5a.3
Intersystem handover Execution

The correct operation of the procedure is as follows:

The BSSMAP HANDOVER COMMAND message is generated by the MSC and transmitted over the BSSAP connection to the old BSS which is currently supporting the concerned MS. At the old BSS timer T8 is started on the receipt of the BSSMAP HANDOVER COMMAND message which contains the Layer 3 Information IE including radio interface handover command message. A radio interface INTER SYSTEM HANDOVER COMMAND message is then sent by the old BSS, to the concerned MS.

The BSSMAP HANDOVER COMMAND message may contain information about the traffic load of the new 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. 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.

When the MS accesses the radio resource(s) of the new RNC then:

-
the new RNC shall cause a Handover Detect indication to be sent to the MSC;

-
when the MS is successfully in communication with the network, then the new RNC shall cause a Handover Complete indication to be sent to the MSC and terminate the procedure.

The relevant radio interface layer 3 procedures are described in 3GPP TS 25.331 [33] and 3GPP TS 44.018 [32].

The MSC always terminates this procedure by use of a clear sequence as follows:

-
The MSC sends a CLEAR COMMAND to the old BSS. On receipt of a CLEAR COMMAND from the MSC the old BSS shall stop timer T8 and release all involved resources that were allocated to the MS that had been handed over and returns a CLEAR COMPLETE message to the MSC.

-
On receipt of the CLEAR COMPLETE, the MSC shall initiate the release of the SCCP connection to the old BSS and thereby terminate association with the old BSS for this process.

3.1.5a.4
Inter System Handover Failure

If a HANDOVER FAILURE radio interface message is received from the MS on the old (main) channel by the old BSS, the old BSS shall then send to the MSC the BSSMAP message HANDOVER FAILURE. If the radio interface HANDOVER FAILURE message is the result of the MS returning to the old BSS after failing to establish on the new BSS, then the cause value "radio interface failure, reversion to old channel" shall be included in the BSSMAP message HANDOVER FAILURE. Furthermore, it is recommended that the air interface RR cause be included as well in this message.

If the MSC receives the BSSMAP HANDOVER FAILURE message from the old BSS (with any cause value, the handover procedure at the target is then terminated by the MSC.

The call between the MS and the old BSS and between the old BSS and the MSC shall continue as if there had been no handover attempt.

3.1.5a.5
Abnormal Conditions

Whilst the handover execution procedure is in operation, any other messages received at the old BSS relating to this connection and concerning assignment, handover, or cipher mode control should be discarded.

Whilst the handover execution procedure is in operation the old BSS should not attempt to invoke any other procedure related to this call e.g. handover required indication.

If at the old BSS a CLEAR COMMAND message from the MSC or a HANDOVER FAILURE message from the MS is not received before the expiry of timer T8 then the old BSS shall release the dedicated radio resources. A BSSMAP message CLEAR REQUEST is also sent to the MSC with a cause "Radio Interface Message Failure". The terrestrial resource in the old BSS shall remain assigned until a CLEAR COMMAND is received from the MSC, at which point the old BSS shall mark the terrestrial resources as IDLE and return a CLEAR COMPLETE message to the MSC. The MSC shall subsequently release the SCCP connection to the old BSS and thereby terminate association with the old BSS for this process.

In the case of a handover from a Group call channel, if at the old BSS a CLEAR COMMAND or HANDOVER SUCCEEDED message from the MSC or a HANDOVER FAILURE message from the MS is not received before the expiry of timer T8 then the old BSS shall release the uplink and send a UPLINK RELEASE INDICATION to the MSC.
The MSC shall also initiate release of the resources allocated by the new BSS during the handover resource allocation procedure by sending a CLEAR COMMAND to the new BSS. The new BSS shall release all the resources that were assigned for that aborted handover and return a CLEAR COMPLETE to the MSC. The MSC shall subsequently release the SCCP connection to the new BSS and thereby terminate association with the new BSS for this process.

3.1.5b
Handover from another system to GSM

3.1.5b.1
General

Using this protocol the BSS should support handover transitions from other systems to an SDCCH, a Full Rate TCH a Half Rate TCH and Multiple Full Rate TCHs.

There are three procedures which are used for handover from another system to GSM. They are:

-
Inter-System Handover Required Indication.

-
Inter-System Handover Resource Allocation.

-
Inter-System Handover Execution.

The second part of these procedures is specified in this specification. The first and third parts procedures are specified in the relevant specification of the source system.

In the case of inter-MSC handover the term "the MSC" in this sub-clause is taken to mean the relevant MSC in the handover operation.

The inter-system handover procedures are specified in the following sub-clause. All messages concerned with inter-system handover are sent using the connection oriented mode of the SCCP.

3.1.5b.2
Inter-System Handover Resource Allocation

In the case of a handover from Iu mode (GERAN or UTRAN) to A/Gb mode, the Inter-System Information information element is used to pass Field Elements from the new BSS to the old system. The information in the Inter-System Information information element is transparent for the MSC. When the Inter-System Information information element is present in the HANDOVER REQUEST ACKNOWLEDGE message or the HANDOVER FAILURE message, the MSC may pass it to the old system.

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 Inter-System Information information element. The old system 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. This information shall represent the traffic load in the cell assuming a successful completion of the handover procedure in progress.

3.2.2.58
Old BSS to New BSS information

This information element is defined as a general container for passing Field Elements transparently between BSSs via the MSC.

These Field Elements are passed in the "Old BSS to New BSS information elements" octets field. The error handling performed by the receiving entity for the "Old BSS to New BSS information elements" field is that specified in sub-clause 3.1.19.7.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Element identifier
	octet 1

	Length
	octet 2

	Old BSS to New BSS information elements
	octet 3-n


The length indicator (octet 2) is a binary number indicating the absolute length of the contents after the length indicator octet and may be set to zero.

The Old BSS to New BSS information elements field is made up of 0 or more Field Elements listed in the table shown below.

Field elements may occur in any order in the Old BSS to New BSS information elements field.

The construction of the Field Elements allows the receiver to ignore unknown Field Elements.

Due to backward compatibility issues Field Elements in the "Old BSS to New BSS information" may duplicate Information Elements in the HANDOVER REQUEST, when this occurs and the new BSS detects an inconsistency between this information then the information contained in the "Old BSS to New BSS information" shall take precedence as long as the coding is understood by the new BSS.

Reception of an erroneous "Old BSS to New BSS information" shall not cause a rejection of the HANDOVER REQUEST message; the "Old BSS to New BSS information" information element shall be discarded and the handover resource allocation procedure shall continue.

	FIELD ELEMENT
	REFERENCE
	LEN

	Extra information
	3.2.3.1
	3

	Current Channel Type 2
	3.2.3.2
	4

	Target cell radio information
	3.2.3.3
	3

	GPRS Suspend information
	3.2.3.4
	19

	MultiRate configuration information
	3.2.3.5
	3-8

	Dual Transfer Mode information
	3.2.3.6
	3

	Inter RAT Handover Info
	3.2.3.7
	3-n

	cdma2000 Capability Information
	3.2.3.8
	n

	Cell Load Information Group
	3.2.3.11
	3-n

	
	
	


3.2.2.80
New BSS to Old BSS Information

This information element is defined as a general container for passing field elements transparently between BSSs via the MSC.

These field elements are passed in the New BSS to Old BSS information elements field. The error handling performed by the receiving entity for the New BSS to Old BSS information elements field is that specified in sub-clause 3.1.19.7.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Element identifier
	octet 1

	Length
	octet 2

	New BSS to Old BSS information elements
	octet 3-n


The length indicator (octet 2) is a binary number indicating the absolute length of the contents after the length indicator octet and may be set to zero.

The New BSS to Old BSS information elements field is made up of 0 or more field elements listed in the table shown below. Field elements may occur in any order in the Old BSS to New BSS information elements field. The construction of the Field Elements allows the receiver to ignore unknown Field Elements.

Reception of an erroneous New BSS to Old BSS information IE shall not cause a rejection of the HANDOVER COMMAND or HANDOVER FAILURE messages. In that case, the New BSS to Old BSS information IE shall be discarded and the handover procedure shall continue.

	FIELD ELEMENT
	REFERENCE
	LEN

	Downlink Cell Load Information
	3.2.3.9
	6

	Uplink Cell Load Information
	3.2.3.10
	6


3.2.3
Signalling Field Element Coding

The coding rules for signalling field elements are the same as the signalling element coding rules which are defined in sub-clause 3.2.2.

Signalling field elements shall always include a Field Length indicator. A Field Length indicator with a value of zero shall not be considered as an error.

	Field Element Identifier Coding
	Field Element name
	Reference

	0000 0001
	Extra information
	3.2.3.1

	0000 0010
	Current Channel Type 2
	3.2.2.2

	0000 0011
	Target cell radio information
	3.2.3.3

	0000 0100
	GPRS Suspend information
	3.2.3.4

	0000 0101
	MultiRate configuration information
	3.2.3.5

	0000 0110
	Dual Transfer Mode information
	3.2.3.6

	0000 0111
	Inter RAT Handover Info
	3.2.3.7

	0000 0111
	UE Capability information
	3.2.3.7

	0000 1000
	cdma2000 Capability Information
	3.2.3.8

	0000 1001
	Downlink Cell Load Information
	3.2.3.9

	0000 1010
	Uplink Cell Load Information
	3.2.3.10

	0000 1011
	Cell Load Information Group
	3.2.3.11


All other values are for future use.

3.2.3.9
Downlink Cell Load Information

This field element contains information about the downlink traffic load of a target cell during a handover procedure. It is coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	Field Element identifier
	octet 1

	Length
	octet 2

	Cell Load Information 
	octet 3-n


The container structure and encoding of the Cell Load Information is defined in the RANAP specification (see 3GPP TS 25.413 [31]), excluding the RANAP tag.

3.2.3.10
Uplink Cell Load Information

This field element contains information about the uplink traffic load of a target cell during a handover procedure. It is coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	Field Element identifier
	octet 1

	Length
	octet 2

	Cell Load Information 
	octet 3-n


The container structure and encoding of the Cell Load Information is defined in the RANAP specification (see 3GPP TS 25.413 [31]), excluding the RANAP tag.

3.2.3.11
Cell Load Information Group

This field element contains the load information of the source cell for either the Downlink or the Uplink or both as well as the source cell identifier the included cell load information corresponds to during a handover procedure. It is coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	Field Element identifier
	octet 1

	Length
	octet 2

	Cell Load Information Group
	octet 3-n


The container structure and encoding of the Cell Load Information Group is defined in the RANAP specification (see 3GPP TS 25.413 [31]), excluding the RANAP tag.
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