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3.1.5.c 
BSS Internal Handover with MSC support
This section is relevant only if an IP based user plane interface is supported. The three internal handover procedures (Internal Handover Preparation, Internal Handover Execution and Internal Handover Enquiry), described in the following sections, use the existing SCCP connection.
3.1.5c.1
Internal Handover Preparation 

The details of the radio information as far as handover is concerned are given in 3GPP TS 24.008. 

When the BSS detects that e.g. a radio reason exists for an internal handover, but a compatible Codec Type or Codec Configuration can not be allocated in the target cell or the A-Interface Type has to be changed, or the Redundancy Level on the A-Interface of an ongoing data or fax call has to be changed, then an Internal Handover Preparation procedure is initiated by BSS.. 
This Internal Handover Preparation is initiated by generating an INTERNAL HANDOVER REQUIRED message and sending it from the BSS to the MSC.   

The INTERNAL HANDOVER REQUIRED message contains the following information elements:

-
Message Type.

-
Cause.

- 
Cell Identifier (target cell)

-
Codec List (BSS Supported) (in target cell)

- 
AoIP Transport Layer Address (target cell), if the BSS prefers an IP-based target A-Interface Type
The "Cause" field indicates the reason for the INTERNAL HANDOVER REQUIRED message e.g. "uplink quality poor", "Redundancy Level not adequate" indicated by BSS. 

The “Cell Identifier” indicates a target cell controlled by the same BSS. The target cell can be the same as the source cell.

The “Codec List (BSS Supported)” contains the up-to-date codec capabilities in the target cell.

The “AoIP Transport Layer Address” contains the UDP/IP termination at the BSS corresponding to the radio channel in the target cell. It is only included, if the BSS prefers an IP-based target A-Interface Type. The new AoIP Transport Layer Address may be identical to the old AoIP Transport Layer Address.

The Internal Handover Preparation procedure terminates, if one of the following conditions is met:

-
An INTERNAL HANDOVER COMMAND message is received from the MSC; or

-
A RESET message (or RESET CIRCUIT message or RESET RESOURCE message) is received; or

-

-
An INTERNAL HANDOVER REQUIRED REJECT is received; or

-
The Timer T25 expires without any answer from the MSC, or
-
All communication is lost with the MS, as defined in 3GPP TS 44.018 and the transaction is abandoned; or

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

 

If the Internal Handover Execution procedure cannot be carried out, then the MSC shall inform the BSS by sending an INTERNAL HANDOVER REQUIRED REJECT message.

To continue with the Internal Handover Execution procedure, the MSC generates the INTERNAL HANDOVER COMMAND message as a response to the INTERNAL HANDOVER REQUIRED message. 

The Internal Handover Execution procedure can now proceed and this is given in sub-clause 3.1.5c.2.

3.1.5c.1.1
Internal Handover Required Reject

If the requested resource (e.g. Codec Type or Codec Configuration, A-Interface Type, etc.) indicated in the INTERNAL HANDOVER REQUIRED message is not available, then an INTERNAL HANDOVER REQUIRED REJECT message shall be returned to the BSS. The appropriate failure cause will be included in the message (Cause value: "Requested Codec Type or Codec Configuration unavailable”, “Requested A-Interface Type unavailable”, "Requested  Codec Type or Codec Configuration not supported” or “Requested A-Interface Type not supported”, "Requested Redundancy Level not supported").


3.1.5c.2
Internal Handover Execution

The Internal Handover Execution procedure in the context of the BSS/MSC interface is the procedure whereby an MSC instructs an MS to tune to a new dedicated radio resource or to a group of radio resources, which may be on a different cell.

The MSC generates the INTERNAL HANDOVER COMMAND message as a response to the INTERNAL HANDOVER REQUIRED message. The INTERNAL HANDOVER COMMAND message generated by the MSC shall contain the “Speech Codec (MSC Chosen)” and, if an IP based user plane A-Interface is chosen, also the “AoIP Transport Layer Address (MGW)”. 

The BSS will construct and send the appropriate radio assignment or handover messages, if required (i.e. if the radio resource(s) has/have to be changed), as described in 3GPP TS 44.018. The INTERNAL HANDOVER COMMAND message includes sufficient information to allow the BSS to construct the necessary layer 3 radio messages. 

The radio interface HANDOVER COMMAND or ASSIGNMENT COMMAND message is sent by the BSS to the concerned MS, once the BSS has received the INTERNAL HANDOVER COMMAND message and the remaining resources are allocated in the BSS. 

When the MS accesses the radio resource(s) of the new channel with a HANDOVER ACCESS burst, or anyway as soon as the main signalling link is established then the BSS may send a HANDOVER DETECT message to the MSC.
When the MS is successfully in communication with the network, i.e. the RR message HANDOVER COMPLETE or ASSIGNMENT COMPLETE has been received from the MS, the BSS shall immediately send a HANDOVER COMPLETE message to the MSC and terminate the procedure. This will implicitly release the old dedicated resource(s) at the BSS and old resources in the MSC.

The Internal Handover Execution procedure shall not be interrupted by a Handover Required message. 

The relevant radio interface layer 3 procedures are described in 3GPP TS 24.008.

3.1.5c.2.1
Internal Handover failure

The BSS may not be able to use the terrestrial resource (that is either a terrestrial circuit or an IP endpoint for the user plane interface) that the MSC has indicated in the Internal Handover Command.  In this case a BSSAP HANDOVER FAILURE message will be returned with the Cause value set to: "requested terrestrial resource unavailable".

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


The BSSMAP HANDOVER FAILURE message from the BSS (with any cause value) terminates the Internal Handover Execution procedure. The call between the MS and the BSS and between the BSS and the MSC shall continue as if there had been no handover attempt.
Further actions in the MSC or in the BSS concerning handover depend on the handover algorithms which is operator dependent.

3.1.5c.2.2
Abnormal Conditions

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

Whilst the Internal Handover Execution procedure is in operation the BSS should not attempt to invoke any other procedure related to this call, e.g. not send HANDOVER REQUIRED or INTERNAL HANDOVER REQUIRED.

3.1.5c.3 

Internal Handover Enquiry

The MSC may trigger the Internal Handover Preparation procedure to ensure that the best fit of dedicated resource(s) (Codec Type, Codec Configuration, Redundancy Level and A-Interface Type) are allocated to the ongoing call (e.g. to re-establish TrFO). The decision in the MSC to trigger this procedure is linked to implementation dependent strategies, based on the information received from the MS and from the network.

The Internal Handover Preparation procedure is triggered by the MSC with the transmission of an INTERNAL HANDOVER ENQUIRY message to the BSS.  

The INTERNAL HANDOVER ENQUIRY message shall contain in the “Speech Codec (MSC Chosen)” Information Element the details of the resource(s) (Codec Type, Codec Configuration and Interface Type) preferred by the MSC. The BSS shall use the information provided in the “Speech Codec (MSC Chosen)” Information Element to decide a possible target cell that meets such indications.

NOTE:
The target cell can be the cell where the voice call is ongoing.

Upon reception of the INTERNAL HANDOVER ENQUIRY message, if the BSS finds an appropriate target cell that meets the needed radio requirements and is compatible with the preferences in the “Speech Codec (MSC Chosen)” Information Element, the BSS shall initiate the Internal Handover Preparation procedure by sending the INTERNAL HANDOVER REQUIRED message as described in sub-clause 3.1.5c.1, with Cause “Response to an INTERNAL HANDOVER ENQUIRY message”.

The BSS may respond to an INTERNAL HANDOVER ENQUIRY message with an HANDOVER FAILURE message with cause value "INTERNAL HANDOVER ENQUIRY reject”. For example the BSS cannot find an appropriate target cell that meets the needed radio requirements and is compatible with the preferences in the “Speech Codec (MSC Chosen)” Information Element contained in the INTERNAL HANDOVER ENQUIRY message.

=========================== next change ==========================================
3.2.4
List of Timers in the BSSMAP Procedures

	Timer
	Title
	Time

	T1
	Time to receipt of BLOCKING ACKNOWLEDGE.at the BSS
	O&M

	T2
	Reset guard period at the MSC
	O&M

	T4
	Time to receipt of RESET ACKNOWLEDGE at the BSS
	O&M

	T5
	Overload timer in the MSC, see sub-clause 3.1.12.1
	O&M

	T6
	Overload timer in the MSC, see sub-clause 3.1.12.1
	O&M

	T7
	Handover required periodicity
	O&M

	T8
	Time to receipt of successful handover information
	O&M

	T10
	Time to return of ASSIGNMENT COMPLETE; or
ASSIGNMENT FAILURE from MS (note)
	O&M

	T11
	Maximum allowed queuing time for assignment
	O&M

	T12
	Time to receipt of RESET CIRCUIT ACKNOWLEDGE at the MSC
	O&M

	T14
	Maximum allowed queuing time for VGCS/VBS assignment
	O&M

	T13
	Reset guard period at the BSS
	O&M

	T16
	Time to receipt of RESET ACKNOWLEDGE at the MSC
	O&M

	T17
	Overload timer in the BSS, see sub-clause 3.1.12.1
	O&M

	T18
	Overload timer in the BSS, see sub-clause 3.1.12.1
	O&M

	T19
	Time to receipt of RESET CIRCUIT ACKNOWLEDGE at the BSS
	O&M

	T20
	Time to receipt of CIRCUIT GROUP BLOCKING ACKNOWLEDGE at the BSS
	O&M

	T21
	Time to receipt of BLOCKING ACKNOWLEDGE at the MSC
	O&M

	T22
	Time to receipt of CIRCUIT GROUP BLOCKING ACKNOWLEDGE at the MSC
	O&M

	T23
	Time to receipt at the old BSS of either i) a HANDOVER COMMAND (containing a (RR) HANDOVER COMMAND message) or ii) both a HANDOVER COMMAND or HANDOVER REQUIRED REJECT from the MSC and a PS HANDOVER REQUIRED ACK or PS HANDOVER REQUIRED NACK from the SGSN
	O&M

	T24
	Time to receipt of both the HANDOVER REQUEST and PS HANDOVER REQUEST messages at the new BSS for DTM Handover
	O&M (Note 2)

	T25
	Internal Handover Required guard time
	O&M

	Tqho
	Maximum allowed queuing time for handover
	O&M

	Tast
	Time to send assignment status of VGCS/ VBS resources to the MSC
	O&M

	NOTE 1:
T10 is not the same as T3107 as defined in 3GPP TS 24.008.

NOTE 2: 
T23 shall be longer than T24
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