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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.

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. "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 determines the necessity to include the "GERAN Classmark" Information Element, indicating target cell capabilities, as defined in 3GPP TS 43.051 [45].
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.

3.2.1.9
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)
3-m

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

GERAN Classmark
3.2.2.78
BSS-MSC
O (7)
?


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 Inter RAT Handover Info (UTRAN specific information) and Inter RAT UE radio access capability (Classmark Information Type 2 and Classmark Information Type 3) from BSS to RNC. The Inter RAT Handover Info and the Inter RAT UE radio access capbility is conveyed in the RRC container Inter RAT Handover Info with Inter RAT Capbilities as defined in TS 25.331.

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.
7
This information element may be included when handover from GERAN A/Gb mode to GERAN Iu mode is performed, if the conditions specified in TS 43.051 [45] are fulfilled.
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
3.2.2.78
GERAN Classmark

This information element is used to convey cell related information to the MSC. The GERAN classmark information element is coded as follows:

8
7
6
5
4
3
2
1


Element identifier
octet 1

Length
Octet 2

Acceptable Channel Codings
Maximum number of

traffic channels
Octet 3

Codec List
Octet 4-n

Acceptable channel codings in octet 3 is coded as follows:
Bit 8:
0
TCH/F43.2 not acceptable







1
TCH/F43.2 acceptable

Bit 7:
0
TCH/F32.0 not acceptable







1
TCH/F32.0 acceptable

Bit 6:
0
TCH/F28.8 not acceptable







1
TCH/F28.8 acceptable
Bit 5:
0
TCH/F14.4 not acceptable

1
TCH/F14.4 acceptable
Bit 4:
0
TCH/F9.6 not acceptable

1
TCH/F9.6 acceptable
Maximum number of traffic channels in octet 3 is coded as follows:

bits

321
meaning

000
1 TCHs

001
2 TCHs

010
3 TCHs

011
4 TCHs

100
5 TCHs

101
6 TCHs

110
7 TCHs

111
8 TCHs

All other values are reserved.
The codec list specifies which codec types are supported by the serving cell or, in case of handover, by the target cell, and is coded as specified in 3GPP TS 26.103 [44] , with the following restrictions:

· In case of adaptive multi-rate codecs or adaptive multi-rate wideband codecs, the Active Code Set (ACS) octet(s) is (are) not used and shall be ignored by the MSC. 

· The Maximal Number of Codec Modes (MACS) , if included, shall be set to four.

· The SCS shall indicate the supported codecs within a GERAN cell in case of an adaptive codec type. 

3.2.2.79
GERAN BSC Container

This element is used to convey the selected codec type to the BSC. The GERAN BSC Container information element is coded as follows:

8
7
6
5
4
3
2
1


Element identifier
octet 1

Length
octet 2

Spare
Speech / data indicator
octet 3

Channel rate and type
Octet 4

Permitted speech version indication / 
data rate + transparency indicator
Octet 5 or octet 5 with extension *


*
If the speech / data indicator (octet 3) indicates "data", octet 5 may optionally be extended.
Otherwise octet 5 shall not be extended.

The "speech / data indicator" field is coded as follows:

code
meaning

0001
Speech

0010
Data

All other values are reserved.

The "channel rate and type" is coded as follows:

If octet 3 indicates data then octet 4 shall be coded as:

code
meaning

0000 1000
Full rate TCH channel Bm

0010 0xxx
Full rate TCH channels in a multislot configuration, changes by the BSS of the the number of TCHs and if applicable the used radio interface rate per channel allowed after first channel allocation as a result of the request.

xxx (bits 3-1) indicates maximum number of traffic channels;

bits

321
meaning

000
1 TCHs

001
2 TCHs

010
3 TCHs

011
4 TCHs

100
5 TCHs

101
6 TCHs

110
7 TCHs

111
8 TCHs

All other values are reserved.

If octet 3 indicates speech then octet 4 shall be coded as:

code
meaning

0000 1000
Full rate TCH channel Bm. Preference between the permitted speech versions for full rate TCH as indicated in octet 5, 5a etc..

All other values are reserved.

The " permitted speech version indication / data rate + transparency indicator" octet is coded as follows:

-
If octet 3 indicates speech then octet 5 shall be coded as follows:

8
7
6
5
4
3
2
1


ext
permitted speech version identifier
Octet 5

Bit 8 indicates extension of octet 5.

0
no extension, i.e. value "0" indicates that this octet is the last octet.

1
extension, i.e. value "1" indicates that at least one additional octet is included.

Bits 7-1 indicate the permitted speech version identifier;

bits

765 4321
meaning

000 0001
GSM speech full rate version 1

001 0001
GSM speech full rate version 2

010 0001
GSM speech full rate version 3

100 0001
GSM speech full rate version 4

100 0010
GSM speech full rate version 5

000 0101
GSM speech half rate version 1

001 0101
GSM speech half rate version 2

010 0101
GSM speech half rate version 3

100 0101
GSM speech half rate version 6

NOTE:
Bits 7 - 1 indicate eight speech versions.
The GSM speech versions are also referred as follows (see 3GPP TS 26.103 [44]):

- GSM speech full rate version 1: GSM FR

- GSM speech full rate version 2: GSM EFR

- GSM speech full rate version 3: FR AMR

- GSM speech half rate version 1: GSM HR

- GSM speech half rate version 2: not defined in this version of the protocol

- GSM speech half rate version 3: HR AMR
The GSM speech full rate version 4 is referred as the wide band adaptive multi-rate speech version "FULL"

The GSM speech full rate version 5 is referred as the wide band adaptive multi-rate speech version "GMSK"

The GSM speech half rate version 6 is also referred as the adaptive multi-rate half rate speech channel at 8-PSK 

If octet 3 indicates data, and octet 4 does not indicate multislot configuration, then octet 5 shall be coded as follows:

8
7
6
5
4
3
2
1


ext
T/NT
Rate
octet 5

ext
allowed

r i/f rates
octet 5a

ext
asymmetry

indication
spare
octet 5b

Bit 8 indicates extension of octet 5.

0
no extension, i.e. value "0" indicates that this octet is the last octet.

1
extension, i.e. value "1" indicates that at least one additional octet is included.

Bit 7 :

0
Transparent service

1
Non-transparent service.

For non-transparent service bits 6-1 indicate the radio interface data rate;

65 4321
meaning

11 0100
43.5 kbit/s

11 0001
29 kbit/s

01 1000
14.5 kbit/s

01 0000
12 kbits/s
If bit 7 in octet 5 indicates non-transparent service and octet 5a is included the 'rate' in octet 5 indicates the wanted air interface data rate and the 'allowed r i/f rates' indicates the other possible data rates allowed.

All other values are reserved.

For transparent service bits 6-1 indicate the data rate;

65 4321
meaning

11 1010
32.0 kbit/s

11 1001
28.8 kbit/s

01 1000
14.4 kbit/s

01 0000
9.6kbit/s

If bit 7 in octet 5 indicates transparent service octet 5 shall not be extended.

All other values are reserved.

Octet 5a shall be coded as follows;

Bit 8
reserved for extension.


A coding of 0 indicates no extension

Bits 7 to 1 indicate allowed radio interface data rate, per channel;

Bit 7:
0
43.5 kbit/s (TCH/F43.2) not allowed


1
43.5 kbit/s (TCH/F43.2) allowed

Bit 6:
0
32.0 kbit/s (TCH/F32.0) not allowed 
1
32.0 kbit/s (TCH/F32.0) allowed

Bit 5:
0
29.0 kbit/s (TCH/F28.8) not allowed


1
29.0 kbit/s (TCH/F28.8) allowed

Bit 4:
0
14.5 kbit/s (TCH/F14.4) not allowed


1
14.5 kbit/s (TCH/F14.4) allowed

Bit 3:
Spare

Bit 2:
0
12.0 kbit/s (TCH/F9.6) not allowed


1
12.0 kbit/s (TCH/F9.6) allowed

Bit 1:
Spare
Octet 5b shall be coded as follows:

Bit 8
reserved for extension.


A coding of 0 indicates no extension

Bits 7 and 6 indicate the asymmerty preference:

Bit 76

00
Not applicable

10
Downlink biased asymmetry is preferred

01
Uplink biased asymmetry is preferred

11
Spare
Bits 5 to 1 are spare

NOTE:
"Not applicable" means that a symmetric service is preferred

If octet 5b is not included, symmetry shall be presumed.

If octet 3 indicates data and octet 4 indicates Full rate TCH channels in a multislot configuration, octet 5 and 5a shall be coded as follows;

8
7
6
5
4
3
2
1


ext
T/NT
Rate
octet 5

ext
allowed r i/f rates
octet 5a

ext
asymmetry
indication
spare
octet 5b

Octet 5 shall be coded as follows;

Bit 8 :
extension bit


0 indicates no extension


1 indicates that at least one additional octet is included

Bit 7 :
0
Transparent service


1
Non-transparent service.

For non-transparent service bits 6-1 indicates wanted total radio interface data rate;

65 4321
meaning

01 0110
58 / 58 kbit/s (4x14.5 kbit/s or 2 x29.0 kbit/s)

01 0100
48.0 / 43.5 / 43.5 kbit/s (4x12 kbit/s or 3x14.5 kbit/s or 1x43.5 kbit/s)


01 0011
36.0 / 29.0 / 29.0 kbit/s (3x12 kbit/s or 2x14.5 kbit/s or 1 x 29.0 kbit/s)

01 0010
24.0 / 24.0 (4x6 kbit/s or 2x12 kbit/s)

01 0001
18.0 / 14.5 kbit/s (3x6 kbit/s or 1x14.5 kbit/s)

01 0000
12.0 / 12.0 kbit/s (2x6 kbit/s or 1x12 kbit/s)

All other values are reserved.

For transparent service bits 6-1 indicates requested air interface user rate;

65 4321
meaning

01 1111
64 kbit/s, bit transparent

01 1110
56 kbit/s, bit transparent

01 1101
56 kbit/s

01 1100
48 kbit/s

01 1011
38.4 kbit/s

01 0001
32 kbit/s

01 1010
28.8 kbit/s

01 1001
19.2 kbit/s

01 1000
14.4 kbit/s

01 0000
9.6 kbit/s

All other values are reserved.

Octet 5a shall be coded as follows;

Bit 8
reserved for extension.


A coding of 0 indicates no extension

Bits 7 to 1
indicates allowed radio interface data rate, per channel;

Bit 7:
0
43.5 kbit/s (TCH/F43.2) not allowed


1
43.5 kbit/s (TCH/F43.2) allowed

Bit 6:
0
32.0 kbit/s (TCH/F32.0) not allowed


1
32.0 kbit/s (TCH/F32.0) allowed

Bit 5:
0
29.0 kbit/s (TCH/F28.8) not allowed


1
29.0 kbit/s (TCH/F28.8) allowed

Bit 4:
0
14.5/14.4 kbit/s (TCH/F14.4) not allowed


1
14.5/14.4 kbit/s (TCH/F14.4) allowed

Bit 3:

Spare

Bit 2:
0
12.0/9.6 kbit/s (TCH F/9.6) not allowed


1
12.0/9.6 kbit/s (TCH F/9.6) allowed

Bit 1:
Spare
If octet 5a is not included, allowance of radio interface data rates of 12.0 and 6.0 shall be presumed.

NOTE:
For data services, the information in the channel type Information Element is used to set the "E-bits" and map the "D-bits" (as described in 3GPP TS 44.002 and 3GPP TS 48.020 [18]) and to select the correct channel coding.

NOTE:
43.5 kbit/s is used only for nontransparent services.

Octet 5b is coded as follows:

Bit 8
reserved for extension.


A coding of 0 indicates no extension

Bits 7 and 6 indicate the asymmerty preference:

Bit

76
meaning

00
Not applicable

10
Downlink biased asymmetry is preferred

01
Uplink biased asymmetry is preferred

11
Spare

Bits 5 to 1 are spare

NOTE:
"Not applicable" means that a symmetric service is preferred

If octet 5b is not included, symmetry shall be presumed.

If octet 3 indicates signalling then octet 5 is spare.
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