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***   First modified section   ***
3.1.1.1
Successful Operation

The initial conditions are assumed to be that the MS is in contact with the fixed infrastructure of a PLMN by means of one or more dedicated radio resources (and possibly a terrestrial resource) and that the MSC has analysed any relevant call control information and wishes to allocate or reallocate to the MS one or more radio resources (and possibly a terrestrial resource).

The MSC is the entity that carries out the necessary analysis on the call control information received from the MS or fixed network customer.

On the basis of this analysis a resource request is made to the appropriate BSS by sending it an ASSIGNMENT REQUEST message. This message contains details of the resource(s) required (for instance channel rate, channel type, data adaptation, priority level etc.). If the requested resource(s) is/are for speech or data it also may indicate the terrestrial circuit that shall be used between the MSC and BSS. The description of the resource(s) can either be a complete specification, or give the BSS some freedom in the selection (for instance channel rate selection, speech version selection etc.). The ASSIGNMENT REQUEST message may also contain CLASSMARK information in case such information is available in the MSC, but assumed not to be available in the BSS. A full description of the message is given in subclause 3.2.1.1.

In this specification a "pool" is a group of circuits supporting the same channel types.

The ASSIGNMENT REQUEST message is sent via the BSSMAP and is analysed within the BSS. Based on this analysis, which is not defined further in this Technical Specification, the BSS chooses the appropriate radio resource(s) and allocates the appropriate resources for transcoding, rate adaptation etc. On the terrestrial route connecting the BSS and MSC, certain circuits can be used for different combinations of bearer capabilities. This can be modelled by grouping the circuits into "pools" supporting the same channel types. The MSC holds this information as route data. If the MSC allocates an A interface circuit, it should only ever ask for resources from the BSS that it knows are not totally incompatible with the nominated circuit. The BSS will construct and send the appropriate radio assignment messages, if required (i.e., if the radio resource(s) has/have to be changed), as described in 3GPP TS 04.18, and start timer T10. The ASSIGNMENT REQUEST message includes sufficient information to allow the BSS to construct the necessary layer 3 radio messages. If the BSS allocates the A interface circuits, and such a circuit is needed, the BSS shall allocate a circuit.

In the case where several circuit pools (groups of circuits supporting the same channel types) are available on the BSS MSC interface, the terrestrial circuit allocated by the MSC, if any, is chosen taking into account the circuit pool the circuit belongs to and the required channel type.

The management of priority levels is implementation dependent, under operator control.

If queuing is managed, new requests which cannot be served immediately are put in the queuing file according to the indicated priority levels.

The priority levels and the preemption indicators may (singularly or in combination) be used to determine whether the assignment has to be performed unconditionally and immediately. This would lead to triggering of the preemption procedure which may then cause the forced release or forced handover of a lower priority connection if no free resource is immediately available.

Whilst the process and the extent of the preemption procedure is operator dependent, the preemption indicators (refer to subclause 3.2.2.18.), if given in the ASSIGNMENT REQUEST, shall be treated on a per connection basis as follows:

-
the last received "Preemption Vulnerability indicator" and priority levels shall prevail.

-
if the "Preemption Capability indicator" bit is set to 1, then this allocation request can trigger the running of the preemption procedure.

-
if the "Preemption Capability indicator" bit is set to 0, then this allocation request cannot trigger the preemption procedure.

-
if the "Preemption Vulnerability" bit is set to 1, then this connection is vulnerable and shall be included in the preemption process or procedure and as such may be subject to forced release or forced handover.

-
if the "Preemption Vulnerability" bit is set to 0, then this connection is not vulnerable to preemption and shall not be included in the preemption process and as such may not be subject to forced release or forced handover.

-
if no priority Information Element has been received, both "Preemption Capability" and "Preemption Vulnerability" bits shall be regarded as set to 0.

The BSS shall ignore the classmark information included in the ASSIGNMENT REQUEST message if such information has already been received from the MS.

The radio assignment procedure on the radio path is described in 3GPP TS 04.18. When the BSS is satisfied that the radio assignment procedure has been successfully accomplished (e.g. by receipt of a radio interface ASSIGNMENT COMPLETE message) it will stop timer T10 and return an ASSIGNMENT COMPLETE message over the BSS MSC interface. This will implicitly release the old dedicated radio resource(s) at the BSS. If an intra-BSS cell change has occurred during the assignment, the new cell identity is included in the ASSIGNMENT COMPLETE message and a HANDOVER PERFORMED message is not required. If the MSC gave the BSS some freedom in resource type selection, the choices made by the BSS are indicated in the ASSIGNMENT COMPLETE message. If the BSS has to allocate a circuit, the ASSIGNMENT COMPLETE message includes the identity of the circuit allocated by the BSS.

When several circuit pools are present on the BSS MSC interface, and when the circuit is allocated by the MSC, the "circuit pool" information element shall be included in the ASSIGNMENT COMPLETE. The "circuit pool" field will indicate to the MSC the circuit pool of the CIC given in the ASSIGNMENT REQUEST message.

If the assignment did not require a change of radio resource(s), and consequently no 3GPP TS 04.18 radio assignment procedure had been invoked, then the ASSIGNMENT COMPLETE message shall be returned to the MSC as soon as the requested resources have been allocated within the BSS.

If the assignment requires a change of terrestrial circuit or in the case of assignment for signalling the release of a previously used terrestrial circuit, the change or release shall be performed before the ASSIGNMENT COMPLETE message is sent and the BSS shall consider that the old terrestrial circuit is idle.

After the completion of the assignment procedure, until the connection is released or the MSC performs a new assignment, any dedicated resource assigned to the mobile station, e.g. at internal handover, must be in accordance with the description in the ASSIGNMENT REQUEST message.

In the case of voice group calls the MSC may inform the BSS to which voice group call an MS belongs to and whether the MS is a talker or listener in the voice group call, the BSS may decide to allocate and assign a voice group call channel relating to the group call reference. If the BSS allocates a voice group call channel it will send the ASSIGNMENT COMPLETE message and then immediately afterwards send a CLEAR REQUEST cause "Joined group call channel". 

In the case where localised service area is supported the MSC may inform the BSS as to which LSA identities that the mobile has preferences by sending the LSA INFORMATION message. The BSS stores this information and uses it when determining the target cell list for handover. The algorithm for determining the target cell list for handover is not defined further in this technical specification. The reception of another message containing LSA identities for the connection will replace the LSA identities previously received. The BSS, in the case where localised service area is supported, will indicate the LSA identity of the serving cell in the ASSIGNMENT COMPLETE if it corresponds to one of the LSA identities received in the latest LSA INFORMATION or the HANDOVER REQUEST messages.

In the case where Intersystem handover to other RAT’s is supported, the MSC may inform the BSS, if preference for other radio access technologies (Service based handover) shall be applied to the MS connection. In such cases the MSC sets the  Service Handover Information Element accordingly in the ASSIGNMENT REQUEST message. The Service Handover information is stored in the  BSS throughout the connection and is used in the Handover evaluation process.

***   Next modified section   ***
3.1.5.2.1
Operation of the procedure

The correct operation of the handover resource allocation procedure is as follows:

The MSC sends a HANDOVER REQUEST message to the new BSS (note) from which it requires radio resources. This message contains details of the resource(s) required. If the MSC allocates the A interface circuits, and if the requested resource(s) is/are for speech or data the message also indicates the terrestrial resource that shall be used between the MSC and the BSS. The MSC should only ever ask for resources from the BSS that it knows are not totally incompatible with the nominated circuit. The type of channel(s) required can be different from the type of channel(s) in use, e.g. in the case of directed retry. The description of the resource(s) can either be a complete specification, or give the BSS some freedom in the selection (for instance channel rate selection, speech version selection etc.). The message may also specify the channel(s) in use, and, in case current channel mode is speech, the speech version used.

In case of Voice Group Call, the MSC need not to allocate a new A interface circuit. In such a case, the terrestrial resource which has been allocated during the VBS/VGCS assignment procedure is used as the new terrestrial resource.

On receipt of this message the new BSS shall choose suitable idle radio resources and, if the BSS allocates the A interface circuits and if needed, a terrestrial resource.

In case of Voice Group Call, the new BSS need not to allocate new radio resources. In such a case, the radio resource which has been allocated during the VBS/VGCS assignment procedure is used as the new radio resource.

The management of priority levels - relating to the Information Element "Priority" within the HANDOVER REQUEST message - is implementation dependent, under operator control.

If queuing is managed, new requests which cannot be served immediately are put in the queuing file according to the indicated priority levels.

(Refer to subclause 3.1.17 for Queuing Procedure)

As a further operator option, the pre-emption indicators may (alone or along with the priority levels) be used to manage the pre-emption process, which may lead to the forced release or forced handover of lower priority connections.

However, the pre-emption indicators (refer to subclause 3.2.2.18), if given in the HANDOVER REQUEST, shall be treated on a per connection basis as follows:

-
the last received "Pre-emption Vulnerability" indicator and priority levels shall prevail.

-
if the "Pre-emption Capability" bit is set to 1, then this allocation request can trigger the running of the pre-emption procedure.

-
if the "Pre-emption Recommendation" bit indicates that pre-emption is recommended by the old BSS, then the new BSS may obey the recommendation and act appropriately based on "Pre-emption Capability Indication" bit.

- 
if the "Pre-emption Recommendation" bit indicates that pre-emption is not recommended by the old BSS, then the new BSS may obey this recommendation and ignore the "Pre-emption Capability" bit if it is set to 1.

-
if the "Pre-emption Recommendation" bit is not present then the pre-emption procedure can be run.

-
if the "Pre-emption Capability" bit is set to 0, then this allocation request cannot trigger the pre-emption procedure.

-
if the "Pre-emption Vulnerability" bit is set to 1, then this connection is vulnerable and shall be included in the pre-emption process or procedure and as such may be subject to forced release or forced handover.

-
if the "Pre-emption Vulnerability" bit is set to 0, then this connection is not vulnerable to pre-emption and shall not be included in the pre-emption process and as such may not be subject to forced release or forced handover.

-
if no Priority Information Element has been received, both "Pre-emption Capability" and "Pre-emption Vulnerability" bits shall be regarded as set to 0.

In the case where localised service area is supported, the MSC may inform the BSS as to which LSA identities that the mobile has preferences by sending the LSA INFORMATION message. The BSS stores this information and uses it when determining the target cell list for handover. The algorithm for determining the target cell list for handover is not defined further in this technical specification.

In the case where Intersystem handover to other RAT’s is supported, the MSC may inform the target BSS, if preference for other radio access technologies (Service based handover) shall be applied to the MS connection. In such cases the MSC sets the  Service Handover Information Element accordingly in the HANDOVER REQUEST message.The Service Handover information is stored in the BSS throughout the connection and is used in Handover evaluation process.
If a radio resource is available then this will be reflected back to the MSC in a HANDOVER REQUEST ACKNOWLEDGE message. If the MSC gave the BSS some freedom in resource type selection, the choices made by the BSS are indicated in the HANDOVER REQUEST ACKNOWLEDGE message. If the BSS allocates the A interface circuits and such a circuit is needed, the circuit allocated by the BSS is indicated in the HANDOVER ACKNOWLEDGE message. The HANDOVER REQUEST ACKNOWLEDGE message sent by the new BSS shall contain the radio interface message HANDOVER COMMAND within its "Layer 3 Information" Information Element. This "Layer 3 Information" (which is in fact the RR-Layer 3 HANDOVER COMMAND) is transferred by the controlling MSC to the old BSS using the BSSMAP message HANDOVER COMMAND also within the Information Element "Layer 3 Information" of that BSSMAP message. The old BSS then sends to the MS over the radio interface the RR-Layer 3 HANDOVER COMMAND message. Information about the appropriate new channels and a handover reference number chosen by the new BSS are contained in the HANDOVER COMMAND. Knowledge of the channel in use at the old BSS allows the new BSS to minimize the size of the HANDOVER COMMAND message (i.e. to decide whether the mode of the first channel IE need not be included in the HANDOVER COMMAND).

NOTE:
The new BSS and the old BSS may be the same.

In the case of external handover the BSS, when localised service area is supported, will indicate the LSA identity of the target cell in the HANDOVER REQUEST ACKNOWLEDGE message if it corresponds to one of the LSA identities received in the HANDOVER REQUEST message.

When several circuit pools are present on the BSS MSC interface, and a circuit has been allocated by the HANDOVER REQUEST message, the "circuit pool" information field shall be included in the HANDOVER REQUEST ACKNOWLEDGE. The "circuit pool" field will indicate to the MSC the circuit pool of the CIC given in the HANDOVER REQUEST message.

The sending of the HANDOVER REQUEST ACKNOWLEDGE by the new BSS to the MSC ends the Handover Resource Allocation procedure. The Handover Execution procedure can now proceed and this is given in subclause 3.1.5.3.

The new BSS shall then take all necessary action to allow the MS to access the radio resource(s) that the new BSS has chosen, this is detailed in the 3GPP TS 05 series of Technical Specifications. If the radio resource(s) is a traffic channel or a group of traffic channels, then the new BSS shall at this point switch it through to the terrestrial resource indicated in the HANDOVER REQUEST message, and the necessary transcoding/rate adaption/encryption equipment enabled as detailed in 3GPP TS 04.08.

The optimum procedure for switching through to the target cell at the MSC is not defined in these Technical Specifications.


***   Next modified section   ***
3.2.1.1
ASSIGNMENT REQUEST

This message is sent from the MSC to the BSS via the relevant SCCP connection in order to request the BSS to assign radio resource(s), the attributes of which are defined within the message.

The message may also include the terrestrial circuit to be used.

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

Layer 3 Header Information
3.2.2.9 
MSC-BSS
O (3) 
4

Priority
3.2.2.18
MSC-BSS
O
3

Circuit Identity Code 
3.2.2.2 
MSC-BSS
O (1) 
3

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

Interference Band To Be Used
3.2.2.21
MSC-BSS
O
2

Classmark Information 2 
3.2.2.19
MSC-BSS
O (4)
4-5

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

Talker Flag 
3.2.2.54
MSC-BSS
O (6)
1

Configuration Evolution Indication
3.2.2.57
MSC-BSS
O (7)
2

LSA Access Control Suppression
3.2.2.61
MSC-BSS
O (8) 
2

Service Handover
3.2.2.75
MSC-BSS
O (9)
3

1
This element is included when the MSC allocates the A interface circuits and the channel type Information Element indicates speech or data, and only in those cases.

2
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.

3
This information element doesn't serve any useful purpose. MSCs should not send the information element unless it is required by the recipients (due to the need to interwork with older versions of the protocol). It is expected that in future versions of 08.08, this information element will be deleted from this message.

4
These elements may be included if the information is known by the MSC.

5
This may be included by the MSC for either a talking or listening subscriber in a group call.

6
This information element is included for group calls, when this is included it indicates that the mobile is a talker in the call else the mobile is a listener.

7
The information is indicated by the MSC if known.

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

9 This information element is included if a preference for other radio access technologies shall be applied to the MS connection. 

***   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 (20)
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 (21)
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 and the IMSI is available at the MSC.

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.

20 In intersystem handover from UMTS (or cdma2000) to GSM this IE indicates the serving area of the UE.
21 This information element is included if a preference for other radio access technologies shall be applied to the MS connection..

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.


***   Next modified section   ***
3.2.2.75
Service Handover

The Service Handover defines information to use for handover to UTRAN or cdma2000. 
It is coded as follows:

8
7
6
5
4
3
2
1


Element identifier
octet 1

Length
octet 2

Service Handover information
octet 3

Octet 2 is a binary indication of the length of the remainder of the element in octets. 

Service Handover information is coded as follows:

Bits 4-8: Spare.

Bits 1-3:

3 2 1

0 0 0 
Handover to UTRAN or cdma2000 should be performed


Handover to UTRAN or cdma2000 is preferred. The handover evaluation of the target cell for handovers 


shall take into account the preference for UTRAN or cdma2000.
0 0 1 
Handover to UTRAN or cdma2000 should not be performed


Handover to GSM is preferred. The handover evaluation of the target cell for handovers 


shall take into account the preference for GSM.
0 1 0 
Handover to UTRAN or cdma2000 shall not be performed


Handover to UTRAN or cdma2000 is not allowed.
All other values are interpreted as no information available for service based handover.

