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**** First Modified Section ****

7.1 MO call

7.1.1 Functional requirements of serving MSC

Procedure in originating VMSC
to check if a trafic channel has
been established for this call

Procedure TCH_Check 1(1)

Signals  to/from the left
are to/from the BSS;
signals to/from the right
are to/from the process
Subs_FSM

Is call
speech?

Non speech
TCH
required

Wait_For_
TCH_Resu lt

ReleaseFrom GMSC

Resul :=
Aborted

Release
transaction

Result :=
Fail

Allocate
TCH

Result :=
Allocate

TCH
available

Result :=
Use existing

TCH
allocated

Result :=
Re ject

Speech
TCH
required

No

Yes
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Procedure in originating VMSC
to check if  a trafic channel has
been established for this call

Procedure TCH_Check 1(1)

Signals  to/from the left
are to/from the BSS;
signals to/from the right
are to/from the process
Subs_FSM

Is call
speech?

Non speech
TCH
required

Speech
TCH
required

Wait_For_
TCH_Result

From GMSC Release
Release
transaction

Allocate
TCH

TCH
available

TCH already
allocated

Result:=
Aborted

Result :=
Fail

Result :=
Allocate

Result :=
Use existing

Result :=
Reject

No

Yes

Figure 19: Procedure OCH_VLRTCH_Check
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**** Next Modified Section ****

7.3 MT call

7.3.1 Functional requirements of serving MSC

....
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Procedure in the MSC
to page an MS in a
speci fied location area

Procedure Page_MS_MSC PAGE_M1(3)
Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked o therwise

Location
area ID
known?

Set negative
response:

Unknown LAI

Page MS
negative
response

Result:=
Fail

Ca ll
still

exists?

Set negative
response:
System
Failure

MS
connection

exists?

Clear received:=
False

Paging via 
SGSN possible?

PageIn specified 
location  area

Start Page
response

timer

Wait_For_
Page_

Response

Page MS 
via SGSN

SMS or SS
page?

Request
call status To Subs_FSM

Wait_For_
Ca ll_Status

Set access
connection

status

Result:=
Pass

No

Yes

No

Yes

No

No

Yes

Yes

No

Yes

Figure 68a: Procedure Page_MS_MSC (sheet 1)
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Procedure in the MSC
to page an MS in a
speci fied location area

Procedure Page_MS_MSC PAGE_M2(3)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked o therwise

Wait_For_
Ca ll_Status

No ongoing
speech call

Ongoing
speech
call

Ongoing speech
call:=False

Ongoing speech
call:=True

Check_MT_
Multica ll_MSC See TS 23.135

Result=
Offered?

Result=
More calls
possible?

Result=
not

provisioned?

Call  in
setup?

Call
wa iting?

Set negative
response:

Busy subscriber

More calls
possible

Set negative
response:

Busy subscriber
(NDUB)

Search For
MS negative
response

Set access
connection

status

Result:=
Fail

Result:=
Pass

No

Yes

No

Yes

Yes

No

No

Yes

No Yes
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Procedure in the MSC
to page an MS in a
specified location area

Procedure Page_MS_MSC PAGE_M2(3)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked otherwise

Wait_For_
Call_Status

Call status

Check_MT_
Multicall_MSC See TS 23.135

Result=
Offered?

Result=
More calls
possible?

Result=
not

provisioned?

Call in
setup?

Call
waiting?

Set negative
response:

Busy subscriber

More calls
possible

Set negative
response:

Busy subscriber
(NDUB)

Search For
MS negative
response

Set access
connection

status

Result:=
Fail

Result:=
Pass

No

Yes

No

Yes

Yes

No

No

Yes

No Yes

Figure 68b: Procedure Page_MS_MSC (sheet 2)
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Procedure in the MSC
to page an MS in a
speci fied location area

Procedure Page_MS_MSC PAGE_M3(3)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked o therwise

Wait_For_
Page_

Response

MS
connection
established

Clear
received

Set access
connection

status

Result:=
Pass

Release
transaction

Result:=
Aborted

Release From GMSC

Abort

Clear received:=
True

Wait_For_
Page_

Response

Page
response
timer expired

Clear
received

Set negative
response:

Absent
Subscriber

Page MS
negative
response

Result:=
Fail

Result:=
Aborted

CM 
Service
Request

For circuit-
switched call

CM 
Service
Request

To process 
OCH_MSC

Clear
received

Set negative
response:

Busy Subscriber
(NDUB)

Page MS
negative
response

Result:=
Fail

Result:=
Aborted

False

True

False

True

False

True

Figure 68c: Procedure Page_MS_MSC (sheet 3)
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Procedure in the MSC
to search for an MS 
(page in a ll location areas)

Procedure Search_For_MS_MSC SRCH_M1(3)
Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked o therwise

Ca ll
still

exists?

MS
connection

exists?

Clear received:=
False

SMS or SS
page?

Paging via
SGSN possible?

Search for MS
via SGSN

Request
call status To Subs_FSM

Set negative
response:
System
Failure

In a ll
location  areas Page

Set access
connection

status

Search For
MS negative
response

Start Page
response

timer

Result:=
Pass

Result:=
Fail

Wait_For_
Search_

Response

Wait_For_
Ca ll_Status

Yes

No

No

Yes

No

Yes

Yes

No

Figure 69a: Procedure Search_For_MS_MSC (sheet 1)
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Procedure in the MSC
to search for an MS 
(page in a ll location areas)

Procedure Search_For_MS_MSC SRCH_M2(3)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked o therwise

Wait_For_
Ca ll_Status

No ongoing
speech call

Ongoing speech
call:=False

Ongoing
speech
call

Ongoing speech
call:=True

Check_MT_
Multica ll_MSC See TS 23.135

Result=
Offered?

Result=
More calls
possible?

Result=
not provisioned

Call  in
setup?

Set negative
response:

Busy Subscriber

Set negative
response:

Busy Subscriber
(NDUB)

More calls
possible

Search For
MS negative
response

Result:=
Fail

Set access
connection

status

Result:=
Pass

Ca ll
wa iting?

No

No

Yes

No

Yes

Yes

No

Yes

YesNo
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Procedure in the MSC
to search for an MS 
(page in all location areas)

Procedure Search_For_MS_MSC SRCH_M2(3)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked otherwise

Wait_For_
Call_Status

Call status

Check_MT_
Multicall_MSC See TS 23.135

Result=
Offered?

Result=
More calls
possible?

Result=
not provisioned

Call in
setup?

Call
waiting?

Set negative
response:

Busy Subscriber

More calls
possible

Set negative
response:

Busy Subscriber
(NDUB)

Search For
MS negative
response

Set access
connection

status

Result:=
Fail

Result:=
Pass

No

Yes

No

Yes

Yes

No

No

Yes

No Yes

Figure 69b: Procedure Search_For_MS_MSC (sheet 2)
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Procedure in the MSC
to search for an MS 
(page in a ll location areas)

Procedure Search_For_MS_MSC SRCH_M3(3)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked o therwise

Wait_For_
Search_

Response

MS
connection
established

Clear
received

Search 
For MS ack

Set access
connection

status

Result:=
Pass

Release
transaction

Result:=
Aborted

Release From GMSC

Abort

Clear received:=
True

Wait_For_
Search_

Response

Page
response
timer expired

Clear
received

Set negative
response:

Absent
Subscriber

Search 
For MS 
negative
response

Result:=
Fail

Result:=
Aborted

CM 
Service
Request

For circuit-
switched call

CM 
Service
Request

To process 
OCH_MSC

Clear
received

Set negative
response:

Busy Subscriber
(NDUB)

Search 
For MS 
negative
response

Result:=
Fail

Result:=
Aborted

False

True

False

True

False

True

Figure 69bc: Procedure Search_For_MS_MSC (sheet 3)
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**** Last Modified Section ****

7.4 Subs_FSM

7.4.1 Functional requirements of serving MSC

....

Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM1(11)

Signals to/from the left
are to/from either process
OCH_MSC or process
ICH_MSC

Call_Counter:=
0

Idle

Request
call status

No ongoing
speech call

Idle

Non speech
TCH
required

Allocate
TCH

Setup_
Pending

Call
established

Call_Counter:=
Ca ll_Counter +

1

Is
call speech?

Idle_
Data_Ca ll_

Active
Ca ll_Active

Call setup
failed

Idle

Call
cleared

Ca ll_Counter
>0?

Call_Counter:=
Ca ll_Counter -

1

-

Speech
TCH
required

No

Yes

Yes

No
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM1(14)

Signals to/from the left
are to/from either process
OCH_MSC or process
ICH_MSC

Call_Count:=0
Speech_CallA:=Null
Speech_CallB:=Null
Non_Speech_Call:=Null

Idle

Non speech
TCH
required

Speech
TCH
required

Non_Speech_
_Call:=Setup

Speech_CallA:=
Setup

Allocate
TCH

Setup_
Pending

Figure 84a: Process Subs_FSM (sheet 1)
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM2(11)

Signals to/from the left
are to/from either process
OCH_MSC or process 
ICH_MSCIdle_

Data_Ca ll_
Active

Request
call status

No ongoing
speech call

Idle_
Data_Ca ll_

Active

Non speech
TCH
required

Allocate
TCH

Data_Ca ll_
Active_

Setup_Pending

Call
cleared

Ca ll_Counter:=
Ca ll_Counter -

1

Ca ll_
counter =

0?

Data_Ca ll_
Active_

Setup_Pending

Setup_
Pending

Call
established

Call_Counter:=
Ca ll_Counter +

1

Is
call speech?

Call_Active
Idle_

Data_Ca ll_
Active

Call setup
failed

Speech
TCH
required

Call
cleared

Ca ll_Counter:=
Ca ll_Counter -

1

Ca ll_Counter
 = 0?

Idle

No

Yes
Yes

No

No

Yes
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM2(14)

Signals to/from the left
are to/from either process
OCH_MSC or process
ICH_MSC

Setup_
Pending

Call
established

Call setup
failed

Call_Count:=
Call_Count + 1

Speech_CallA:=Null
Speech_CallB:=Null
Non_Speech_Call:=Null

Is
call speech?

Idle_
Data_Call_

Active
Call_Active Idle

No

Yes

Figure 84b: Process Subs_FSM (sheet 2)
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM3(11)

Signals to/from the left
are to/from either process
OCH_MSC or process 
ICH_MSCCall_Active

Non speech
TCH
required

Allocate
TCH

Call_Active_
Setup_Pending

Speech
TCH
required

TCH
allocated

Ca ll_Active

Call
cleared

Ca ll_Counter:=
Ca ll_Counter -

1

Ca ll_Counter
 = 0?

Is there
an ongoing
voice call?

Idle_
Data_Ca ll_

Active
Idle

Hold
request

Hold
ack

Ca ll_Held

Request
call status

Ongoing
speech call

Ca ll_Active

No

Yes

No

Yes
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM3(14)

Signals to/from the left
are to/from either process
OCH_MSC or process 
ICH_MSCIdle_

Data_Call_
Active

Non speech
TCH
required

Speech
TCH
required

Call
cleared

Non-Speech_
_Call:=Setup

Speech_CallA:=
Setup

Call_Count:=
Call_Count + 1

Allocate
TCH

Data_Call_
Active_

Setup_Pending

Call
cleared

Call
established

Call setup
failed

Call_Count:=
Call_Count - 1

Call_Count:=
Call_Count + 1

Is
call speech?

Call_Count
= 0?

Call_Count
= 0?

Speech_CallA:=
Active

Non_Speech_
_Call:=Active

Non_Speech_
_Call:=Null

Data_Call_
Active_

Setup_Pending

Setup_
Pending Call_Active

Idle_
Data_Call_

Active
Idle

Yes

No

Yes

No

No

Yes

Figure 84c: Process Subs_FSM (sheet 3)
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM4(11)

Signals to/from the left
are to/from either process
OCH_MSC or process 
ICH_MSC 
unless marked o therwise

Ca ll_Held

Call
cleared

From Held
call

Ca ll_Counter:=
Ca ll_Counter -

1

Ca ll_Counter
 = 0?

Idle
Idle_

Data_Ca ll_
Active

Call
cleared

Ca ll_Counter:=
Ca ll_Counter -

1

Ca ll_Held

Retrieve
request

Is non-
speech call
using TCH?

Retrieve
reject

Retrieve
ack

Ca ll_Active

Yes

No

Yes

No
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM4(14)

Signals to/from the left
are to/from either process
OCH_MSC or  process 
ICH_MSC

Call_Active

Hold
request

Non speech
TCH
required

Speech
TCH
required

Call
cleared

Hold
ack

Allocate
TCH

TCH already
allocated

Call_Count:=
Call_Count - 1

Call_Count
= 0?

Ongoing
speech

call?
Ongoing

non-speech
call?

Speech_CallA:=
Held

Non_Speech_
_Call:=Setup

Non_Speech_
_Call:=Null

Speech_CallA:=
Null

Speech_CallA:=Null
Speech_CallB:=Null
Non_Speech_Call:=Null

Call_Held
Call_Active_

Setup_Pending Call_Active
Idle_

Data_Call_
Active

Idle

No

Yes

Yes

No

No

Yes

Figure 84d: Process Subs_FSM (sheet 4)
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM5(11)

Call_Held

Request
call status

Ongoing
speech
call

Ca ll_Held

Speech
TCH
required

TCH
available

Ca ll_Held_
Setup_Pending

Non speech
TCH
required

Is non-
speech call
using TCH?

Allocate
TCH

Call_Held_
Data_Ca ll_

Setup_Pending

TCH
available

Yes

No
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM5(14)

Signals to/from the left
are to/from either process
OCH_MSC or process 
ICH_MSC 
unless marked otherwise

Call_Held

From Held
call

Call
cleared

Call
cleared

Retrieve
request

Call_Count:=
Call_Count - 1

Call_Count:=
Call_Count - 1

Non-
speech call
using TCH?

Call_Count
= 0?

Non-speech
call ongoing?

Retrieve
reject

Retrieve
ack

Speech_CallA:=Null
Speech_CallB:=Null
Non_Speech_Call:=Null

Speech_CallA:=
Null

Non_Speech_
_Call:=Null

Call_StatusA:=
Active

Idle
Idle_

Data_Call_
Active

Call_Held Call_Active

Yes

No

Yes

No

No

Yes

Figure 84e: Process Subs_FSM (sheet 5)
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM6(11)
Signals to/from the left
are to/from either process
OCH_MSC or process 
ICH_MSC;
signals from the right are 
internal MSC signals 
unless marked o therwise

Ca ll_Held_
Ca ll_Active

Retrieve
request

Retrieve
re ject

Ca ll_Held_
Ca ll_Active

Request
call status

Ongoing 
speech
call

Ca ll_Held_
Ca ll_Active

Hold
request

Start
retrieve

timer

Wait_For_
Retrieve

Retrieve

Stop
retrieve

timer

Hold
ack

Retrieve
ack

Timer
expired

Hold
reject

Call
cleared

Is
speech call still

active?

Stop
retrieve

timer

Ca ll_Counter:=
Ca ll_Counter -

1

Ca ll_Held

Ca ll_Counter:=
Ca ll_Counter -

1

Wait_For_
Retrieve

Call
cleared

From held call
process

Stop
retrieve

timer

Ca ll_Counter:=
Ca ll_Counter -

1

Ca ll_Active

Non speech
TCH
required

Allocate
TCH

Call_Held_
Ca ll_Active_

Setup_Pending

Speech
TCH
required

TCH
allocated

Ca ll_Held_
Ca ll_Active

No

Yes
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM6(14)

Call_Held

Speech
TCH
required

TCH
available

Speech_CallB:=
Setup

Call_Held_
Setup_Pending

Non speech
TCH
required

Non-
speech call
using TCH?

Allocate
TCH

Non_Speech_
_Call:=Setup

Call_Held_
Data_Call_

Setup_Pending

TCH
available

Yes

No

Figure 84f: Process Subs_FSM (sheet 6)
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM7(11)

Signals to/from the left
are to/from either process
OCH_MSC or process 
ICH_MSC
unless marked o therwise

Ca ll_Held_
Ca ll_Active

Call
cleared

From held
call process

Call
cleared

Ca ll_Counter:=
Ca ll_Counter -

1

Ca ll_Counter:=
Ca ll_Counter -

1

Is
speech call
still active?

Ca ll_Active Ca ll_Held_
Ca ll_Active Ca ll_Held

Yes No
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM7(14)
Signals to/from the left
are to/from either process
OCH_MSC or process 
ICH_MSC;
signals from the right are 
internal MSC signals 
unless marked otherwise

Call_Held_
Call_Active

Retrieve
Non speech
TCH
required

Hold
request

Speech
TCH
required

Retrieve
reject

Allocate
TCH

Start
retrieve
timer

TCH already
allocated

Non_Speech_
_Call:=Setup

Call_Held_
Call_Active_

Setup_Pending

Wait_For_
Retrieve

Call_Held_
Call_Active

Retrieve
Timer
expired

Call
cleared

From held call
process

Call
cleared

Speech call
ongoing?Stop

retrieve
timer

Stop
retrieve
timerNon-speech call

ongoing?

Hold
ack

Hold
reject

Stop
retrieve
timer

Non_Speech_
_Call:=Null

Retrieve
ack

Call_Count:=
Call_Count - 1

Call_Count:=
Call_Count - 1

Call_Count:=
Call_Count - 1

Speech_CallB:=
Null

Speech_CallA:=Active
Speech_CallB:=Null

Call_Held_
Call_Active Call_Held

Wait_For_
Retrieve Call_Active

Yes

No
No

Yes

Figure 84g: Process Subs_FSM (sheet 7)
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM8(11)

Signals to/from the left
are to/from either process
OCH_MSC or process
ICH_MSC

Call_Active_
Setup_Pending

Call
established

Call_Counter:=
Ca ll_Counter +

1

Ca ll_Active

Call setup
failed

Call
cleared

Ca ll_Counter:=
Ca ll_Counter -

1

Is speech
call still active?

Setup_Pending -

Retrieve
request

Retrieve
reject

Hold
request

Hold
ack

Ca ll_Held_
Setup_Pending

Ca ll_Held_
Setup_Pending

Call setup
failed

Ca ll_Held

Call
established

Call_Counter:=
Ca ll_Counter +

1

Ca ll_Held_
Ca ll_Active

Hold
request

Hold
reject

-

Retrieve
request

Retrieve
reject

Call
cleared

Ca ll_Counter:=
Ca ll_Counter -

1

Is speech
call still active?

Setup_Pending

No

Yes

Yes

No
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Process in the originating MSC
to control the call states on a per
subscriber basis.

Process Subs_FSM SFSM8(14)

Signals to/from the left
are to/from either process
OCH_MSC or process 
ICH_MSC
unless marked otherwise

Call_Held_
Call_Active

Call
cleared

From held
call process

Call
cleared

Call_Count:=
Call_Count - 1

Call_Count:=
Call_Count -1

Speech_CallA:=Active
Speech_CallB:=Null

Speech call
ongoing?

Non-speech
call ongoing?

Non_Speech_
_Call:=Null

Speech_CallB:=
Null

Call_Active
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