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3.1.5.1
Handover Required Indication

The handover required indication procedure allows a BSS to request that a handover is to be carried out for a particular MS, currently allocated one or more dedicated resources. This is done by generating a HANDOVER REQUIRED message and sending it from the BSS to the MSC. If so required by the BSS, the MSC informs the BSS if the handover cannot be carried out. This is done by a HANDOVER REQUIRED REJECT message. The HANDOVER REQUIRED message is sent using the BSSAP SCCP connection already set up for that transaction. As part of the BSS's functions, the BSS continually monitors all radio information and compares it with parameters such that if the transmission quality of a given parameter (or set of parameters) passes a predetermined threshold (set by O&M) then a HANDOVER REQUIRED message is generated and sent to the MSC.

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)".

Section 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 this Technical Specification. 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 section 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:
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 an 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 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 GSM 04.08, and the transaction is abandoned, or;

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

Next modified section

3.2.1.8
HANDOVER REQUEST

This message is sent from the MSC to the BSS via the relevant SCCP connection to indicate that the MS is to be handed over to that BSS.

INFORMATION ELEMENT
REFERENCE
DIRECTION
TYPE
LEN

 Message Type
3.2.2.1 
MSC-BSS
M
1 

 Channel Type
3.2.2.11
MSC-BSS
M
5-10 

Encryption Information
3.2.2.10
MSC-BSS
M (1)
3-n

Classmark Information 1 
or
Classmark Information 2
3.2.2.30

3.2.2.19
MSC-BSS

MSC-BSS
M# 

M (6)
2 

4-5

Cell Identifier (Serving) 
3.2.2.17
MSC-BSS
M
5-10 

Priority
3.2.2.18
MSC-BSS
O
3 

Circuit Identity Code 
3.2.2.2 
MSC-BSS
O (7)
3 

Downlink DTX Flag 
3.2.2.26
MSC-BSS
O (3) 
2 

Cell Identifier (Target)
3.2.2.17
MSC-BSS
M (17)
3-10 

Interference Band To Be Used
3.2.2.21
MSC-BSS
O
2 

Cause 
3.2.2.5 
MSC-BSS
O (9)
3-4 

Classmark Information 3 
3.2.2.20
MSC-BSS
O (4)
3-14

Current Channel type 1
3.2.2.49
MSC-BSS
O (8) 
2 

Speech Version (Used) 
3.2.2.51
MSC-BSS
O (10)
2

Group Call Reference
3.2.2.55
MSC-BSS
O (5)
3-8

Talker Flag 
3.2.2.54
MSC-BSS
O (11)
1

Configuration Evolution Indication
3.2.2.57
MSC-BSS
O (12)
2

Chosen Encryption Algorithm  (Serving)
3.2.2.44
MSC-BSS
O (2)
2

Old BSS to New BSS Information
3.2.2.58
MSC-BSS
O(13)
2-n




 


LSA Information
3.2.2.23
MSC-BSS
O(14)
3+4n







LSA Access Control Suppression
3.2.2.61
MSC-BSS
O (15) 
2

Service Handover
3.2.2.75
MSC-BSS
O
3

IMSI
3.2.2.6
MSC-BSC
O (16)
3-10

Source RNC to target RNC transparent information (UMTS)
3.2.2.76
MSC-BSS
 O (18)
n-m

Source RNC to target RNC transparent information (cdma2000)
3.2.2.77
MSC-BSS
O (19)
n-m

1
If the MSC has not sent a CIPHER MODE COMMAND for this RR connection (or has had all such CIPHER MODE COMMAND messages rejected with CIPHER MODE REJECT messages) then the MSC shall indicate that the only "permitted algorithm" is "no encryption".

2
If this information element is included, it shall be equal to the last received "Chosen Encryption Algorithm" information element.

3
This element may be included in the case of a speech TCH, and only in this case. If not included, this has no impact on the DTX function in the BSS.

4
This element is included if the MSC has received such information.

5
This element is included if the MS is in a voice broadcast or voice group call.

6
One of these two elements is sent.

7
This element is included when the channel type Information Element indicates speech or data, and only in those cases. In case of Voice Group Call talker handover, this element may contain the Circuit Identity Code already allocated during the VBS/VGCS assignment procedure, meaning that the already allocated terrestrial resource of the new cell is used.

8
This element is included at least when the message is sent as a reaction to reception of a HANDOVER REQUIRED message containing a "Current channel type 1" information element. In this case it shall be equal to the received element.

9
This information element should always be included. Its cause value should be the same as indicated in the corresponding Handover Required message.

10
This element is included at least when the message is sent as a reaction to reception of a HANDOVER REQUIRED message containing a "Speech version (used)" information element. In this case it shall be equal to the received element.

11
This information element is included for voice group call, when this is included it indicates that the mobile is a talker in the call else the mobile is a listener.

12
The information is indicated by the MSC if known 

13
This element is included if and only if the message is sent as a reaction to the reception of a HANDOVER REQUIRED message containing an "old BSS to new BSS information" information element. Its contents shall be equal to the received element.

14 This information element is included when the subscriber has localised service area support.

15
This information element is included if LSA access control function shall be suppressed in the BSS.

16
This information element is included at least when the MS is dual transfer mode capable.

17
If intersystem handover from GSM to UMTS or to cdma 2000 is performed, this information element indicates the target RNC-ID.
18
This information element shall be included when intersystem handover (UMTS) is performed. This element is included if and only if the message is sent as a reaction to the reception of a HANDOVER REQUIRED message containing an "Source RNC to Target RNC transparent information (UMTS)" IE. Its contents shall be equal to the received element. Note; Only provided in the HANDOVER REQUEST message on the MAP-E interface.

19
This information element shall be included when intersystem handover (cdma2000) is performed. This element is included if and only if the message is sent as a reaction to the reception of a HANDOVER REQUIRED message containing an "Source RNC to Target RNC transparent information (cdma2000)" IE. Its contents shall be equal to the received element. Note: only provided in the HANDOVER REQUEST message on the MAP-E interface.

Typical Cause values are:

uplink quality,
uplink strength,
downlink quality,
downlink strength
distance,
better cell,
response to MSC invocation
O and M intervention,
directed retry,
switch circuit pool,
traffic,
preemption.

3.2.1.9
HANDOVER REQUIRED

This message is sent from the BSS to the MSC to indicate that for a given MS which already has dedicated radio resource(s) assigned, a handover is required for the reason given by the cause element.

The message is sent via the BSSAP SCCP connection associated with the dedicated resource(s).

INFORMATION ELEMENT
REFERENCE
DIRECTION
TYPE
LEN

Message Type
3.2.2.1 
BSS-MSC 
M
1

Cause 
3.2.2.5 
BSS-MSC 
M
3-4 

Response Request
3.2.2.28
BSS-MSC 
O
1

Cell Identifier List
(Preferred)
3.2.2.27 
BSS-MSC 
M (4)
2n+3
to
7n+3

Circuit Pool List 
3.2.2.46
BSS-MSC 
O (1) 
V

Current Channel Type 1 
3.2.2.49
BSS-MSC 
O (2)
2

Speech Version (Used) 
3.2.2.51
BSS-MSC 
O (3)
2

Queueing Indicator
3.2.2.50
BSS-MSC 
O
2

Old BSS to New BSS Information
3.2.2.58
BSS-MSC
O
2-n

Source RNC to target RNC transparent information (UMTS)
3.2.2.76
BSS-MSC
O (5)
n-m

Source RNC to target RNC transparent information (cdma2000)
3.2.2.77
BSS-MSC
O (6)
n-m

1
Shall be included when cause "switch circuit pool" and the MSC allocates the A interface circuit.

2
This information element should always be included.

3
This information element should always be included when the channel mode is speech, and only in this case.

4
If intersystem handover from GSM to UMTS or to cdma2000 is performed, this information element indicates the target. Only one RNC identity is included for Intersystem Handover to UTRAN or to cdma2000.

5
This information element shall be included when intersystem handover (UMTS) is performed. Source RNC to target RNC information is a general container to carry UTRAN specific information from BSS to RNC.

6
This information element shall be included when intersystem handover (cdma2000) is performed. Source RNC to target RNC information is a general container to carry cdma2000 specific information from BSS to RNC.

Typical Cause values are:


uplink quality,
uplink strength,
downlink quality,
downlink strength,
distance,
better cell,
response to MSC invocation,
O&M intervention,
directed retry,
switch circuit pool,
traffic,
preemption.

Next modified section

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 section 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

UE Capability Information
3.2.3.7
n

cdma2000 Capability Information
3.2.3.8
n

Next modified section

3.2.3.6
Dual Transfer Mode information

This Field Element contains information about a mobile in dual transfer mode. This information may be used for the target BSS to allocate the resources for the RR connection (e.g. TCH/H, TCH in an EGPRS transceiver).
It is coded as follows:

8
7
6
5
4
3
2
1


Element identifier
Octet 1

Length
Octet 2







Spare
EGPRS ind
STO

ind
DTM

ind
 Octet 3




Octet 3:

















Bit 1 is the dual transfer mode indicator. It indicates whether the MS is in dedicated mode or in dual transfer mode. It is coded as follows:

Bit
1
0
The MS is in dedicated mode in the old cell
1
The MS is in dual transfer mode in the old cell

Bit 2 is the single timeslot operation indicator. It indicates whether the MS has a TCH/H and a PDCH/H; see GSM 05.02. It is coded as follows:

Bit
2
0
The MS is in multislot operation in the old cell
1
The MS is in single timeslot operation in the old cell
Bit 3 is the EGPRS indicator. It is coded as follows:

Bit
3
0
The MS has no TBF using E-GPRS in the old cell
1
The MS has a TBF using E-GPRS in the old cell
Bits 8 to 4 of octet 3 are spare.
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