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1 Introduction

For CAMEL Phase 3 CSCV Transition State Tables have been included e.g. the GSM 03.78 (draft X.5.0) defines CSCV transition tables (clause4.5.7.6) based upon IN CS-2 Core INAP EN 301 140-1.

In the ITU CS-3 INAP (Q.1238) a redefinition of the CSCVstate definition regarding "a stable call" has been made in order to cater for deficiencies and inconsistencies/errors in the IN CS-2 definitions.
These changes have been approved both in ETSI SPS3 (SPAN3) for INAP CS-3.2 and in ITU  for IN CS-3.

The changes have been adopted in draft Q.1238 (Q.1238.2  SSF-SCF part) in the output from the ITU Manchester July meeting.

The ITU IN CS-3 has now the status "technical frozen" and Q.1238 will be approved (determination) at the ITU SG11 meeting in December 1999.
ETSI SPAN3 will use Q.1238 as the base for ETSI Core INAP CS-3.2.

These changes mentioned above are reflected in two approved ITU contributions for IN CS-3 Recommendation Q.1238.
One dealing with the CSCV tables defined for the Operation procedures and entitled "Modifications to CSCV state transitions" .It is attached to this contribution.

Another one dealing with the Table for "Transitions of  DPs and Signalling Events to the CSCV states" and is part of an accompanying contribution entitled " Redefinition of CAMEL phase 3 CSCV states - part 2: DPs to CSCV state transition table".

2 Proposal
It is proposed to adopt for CAMEL Phase 3 the changes made for IN CS-3 in Q.1238 regarding the CSCV state redefinitions. The changes made:

· an alignment between O and T-BCSM for when a transition to "stable call" shall occur, i.e. the transition to 'stable call' will be at alerting (DP O-Term_Seized (O_BCSM)/CallAccepted DP (T_BCSM)) .

· The transition from Originating Set-UP' to 'Stable_2-party' does not occur at SendCall PIC but is postponed until the O_TermSeized DP is detected.

· The transition from 'Terminating Setup' to 'Stable_2_Party' will be performed as soon as the DP CallAccepted is detected.

· the transition from' forward' to 'Transfer' and from 'Origination 1-Party Setup' to 'Stable 1_party' is aligned with this change, i.e. occur as O-TermSeized DP is detected.

· the SplitLeg operation is no longer applicable in CSCV state 'Terminating Setup'.

It was noted in ITU that it is unlikely that any CS-2 service is affected by this change (in CS-2 there is no DP to report to SCF the sending of Setup.req.ind  primitive to SCF, i.e. SCF not aware of CSCV state transition to stable until DP encountered at alerting), but this will anyway be document as an incompatible change toward CS-2 for IN in Q.1238.1

The ITU agreed contribution TD51 is attached as Annex A to this contribution. The changes to the CSCV states for the procedure art are reflected in an Annex within that ITU contribution.
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ABSTRACT: 

This contribution proposes modifications to CSCV state transition definitions to cater for inconsistencies and deficiencies.

This contribution:

a) Discuss when transition to "stable 2_Party"CSCV state should occur 
- a redefinition of this transition is proposed

b) Discuss inconsistencies in existing  set of CSCV state transitions
- Highlight problems with defined CSCV state transitions in relation to e.g. SplitLeg
- proposes to resolve inconsistencies by alignment of CSCV state transitions

This contribution represents an ETSI STC SPS3 consensus view as reached during 
the 21-25 June 1999 SPS3 Meeting in Paris, France.


1. Introduction

In ITU-T for IN CS-3 inconsistencies and deficiencies have been identified in the current set of CSCV state definitions i.e. they are insufficient to cater for all possible CSCV transitions. Especially the case of  SplitLeg in Terminating_Setup was discussed during the March 1999 ITU meeting (D.1213).


 This contribution proposes
a) modifications in CSCV state transitions to cater for these shortcomings.
b) to align the differences existing in the set of CSCV state transitions between originating half call and terminating half call taken basic call control signalling aspects into consideration.

Especially the following topic will be thoroughly discussed:

1 Reconsider when a CSCV transition to a "stable call " CSCV state should occur
 Ad1:
 The transition from Terminationg Setup to Stable2_Party could be considered  earlier than answer, e.g.
a)  at the moment SetupReq is sent? ( call setup request) . This is the case for O-BCSM.
b) at the moment "free subscriber"  free (alerting) is reported  (acknowledgement of call setup request)
c) at the moment "answer" is reported (confirmation of call setup request). This is the case for T-BCSM.

2. Discussion

2.1 Problems

I. Splitleg in CSCV state "Terminating_Setup" 
SL will result in 2 call segments in the CSCV states "On Hold" and "1-Party".
If the SL operation is followed by MoveLeg or MergecallSegments the resultant call segment CSCV state becomes "Stable 2-Party" despite of no change in the call compared to the original state "Terminating _Setup". 
I.E. a fault in the definitions of  CSCV state transitions.

II. SplitLeg in CSCV states prior to "address complete" (CallProgress(Alert) primitive)
SL will result in 2 call segments in the CSCV states "On Hold" and "1-Party".
The splitleg operation is allowed as soon as Setup.req.ind (i.e. in CSCV state "Stable_2-Party "(O-BCSM)) or Setup.req  primitive  (e.g. IAM ISUP message) has been sent forward. Usage of the SL operation before any  acknowledgement of the call setup req is sent backward (e.g. before ACM) from the called destination implies an unstable call state. The call setup request may fail for different reasons (route selection failure, network congestion etc)  - and even overlap sending could be ongoing. A split of the transmission path (leg) in such an unstable call state may in itself be a reason for the call setup to fail (e.g. loss of digits by split leg at overlap sending).


III. DisconnectLeg(c ) in CSCV state  "Terminating_Setup" prior to address complete 
(CallProgress(Alert) primitive)
DL(c ) after Setup.Req is sent is allowed. This will cause a state transition to "Stable_1_Party".  
However, if this operation is sent prior to receipt of any backward (acknowledge ) message like ACM in ISUP,
then it is likely that the call will be released as the OLE will have a timer running to supervise the receipt of ACM (e.g. 10-30 seconds). The disconnection of the passive leg in this case will result in no change in the call state for the p-leg as prior to the sending of Setup.req. i.e. the transition to "stable" 1-Party is therefore not appropriate. 
Another concern may be that no DP exists in the T_BCSM after setup.Req is sent until DP "CallAccepted" where the SCF can send the DisconnectLeg (c ) operation, i.e. in order to provoke the described scenario the SCF would have to Send CWA followed by DL. However, in this case it is unclear if the operation will be rejected or not (depending on if  Setup.req is sent or not). Therefore the handling of DisconnectLeg(c ) prior to receipt of an acknowledgement (ACM)  on the call setup request is inconsistent and may cause problems.

IV. Inconsistent definition of  "Stable 2_Party"  call CSCV state.
 "Asymmetrical"  handling of CSCV state transitions to "stable_2_Party"  depending on if
a transition from CSCV state "Originating Setup"  or " Terminating_ Setup".
The transition to stable 2-Party depends on if the state applies to O-BCSM or a T-BCSM, i.e. it
is defined upon sending of  Setup.Req.Ind (e.g. IAM ) in case of O-BCSM whereas in case of T-BCSM  the same transition is postponed until answer is received (e.g. ANM).
This implies a more restrictive handling of a CSCV state 'Stable 2-Party call" in case of a T-BCSM as compared to a O-BCSM for when in the call process to allow CPH operations like MergeCallSegments , Moveleg, DisconnectLeg  due to the fact that  for the T-BCSM the "stable call " according to the CSCV state definition is not accomplished until answer is received (setup confirmation primitive).


V. Transition to <<stable call>> :
Transition from "Originating 1-Party Set-up" to " Stable 1 Party" 
and  respective from "Forward" to "Transfer" and from
 "Originating_Setup" to "Stable_2_Party (O-BCSM)" .
This transition occurs upon sending of Setup.req.ind (e.g. IAM) and can currently not be
detected by the SCF as no DP reflects this transition.
The SCF will not become aware of the transition until the  DP O-Term_Seized / O_Answer  is received as the acknowledgement of the call setup request.
However, usage of any CPH operation e.g. MoveLeg  before any  acknowledgement of the call setup req is sent backward (before ACM) from the called destination implies an unstable call state. The call setup request may fail for different reasons (route selection failure, network congestion etc).

Overview CSCV state transitions
For the following CSCV state transition diagrams the event tables are  NOT intended to be complete, but merely to highlight the events causing problems due to different CSCV state transitions in the current handling and the inconsistencies related to if a IN call is triggering in the Originating "half call" versus if triggering occurs in the "Terminating Half-call".
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Figure 1: Finite State Model for CSCV Transitions, Originating Half call


[image: image2.wmf]State a

Null

Terminating Half Call

Problems: I, II, III, IV and V

State f

Stable

1_Party

(T-BCSM)

State b

 Terminating

Setup

Ex

E5

(V)

E3

(I, II)

State i

State c

E5

E2

(I, II)

Stable 2_Party

(T-BCSM)

E1

(IV)

E4

(III)

1-Party

(T-BCSM)

On_Hold

(T-BCSM

Forward

(T-BCSM+

O_BCSM)

Transfer

Stable_Multi_

Party

?

Terminating

1-

Party

setup

New  CSCV

state needed ?

Existing transition

proposed to be

 modified


Figure 2:  Finite State Model for CSCV Transition, Terminating Half call




The CSCV state transition diagrams includes the following transitions (events):

1. Originating Half Call (figure 1).
The transition from "Originating_Setup" to "Originating 1-Party" due to release e.g. DisconnectLeg(c ) is shown as a new transition En currently defined for CS-3.
This transition is not in IN CS-2, here the call segment instance is deleted when DisconnectLeg(c ) is sent.

2. Terminating Half call (figure 2). 
The event transitions from "Terminating-Setup" to "On-Hold"(E3) and "1-Party" (E2)due to a SplitLeg  from Terminating Setup" is shown. No transition back to to "Terminating_Setup" is possible by using MoveLeg or MergecallSegments possible. 
Also DisconnectLeg(c ) may cause a transition (E4) to "Stable-1-Party"
The event transitions E2, E3 and E4 are related to problem I and III 

3. Originating Half call and Terminating Half call (figure 1 and 2).

1)  The transitions to stable call, i.e. "Stable-2-Party" (Eo1,E1)  and "Stable_1-Party"(E04,E4) and "Transfer"(E05,E5) are not aligned between originating half call and terminating half call.
 This implies that a stable call has a different meaning dependent on if it relates to an O-BCSM or a T-BCSM.
The event transitions Eo1, E1, Eo4, E4, Eo5 and E5 are related to problem  IV and V 

2) The event transitions due to split leg operation before any setup request  acknowledgement ("address complete) is received is covered by the events (Eo2,E2, Eo3 and E3) and are related to the problem II.  

· Alignment of  the different definitions of transition to 'stable 2-party call' between originating and terminating call setup CSCV states.
Also basic call signalling aspects should to be taken into consideration for when our defintion of a 'stable call'  CSCV state  allowing legs to be exported / imported -  implying call control signalling to be split-off in different call segments (trade-off between options for transition to Stable 2_Part call" regarding unsuccessful call versus  successful call establishment and implications in case of overlap sending).

· Discuss need to define a new CSCV state "Terminating 1 Party setup".
A need to Re-introduce this CSCV state which has previously been found I SDL but were considered superfluous as only an intermediate SDL internal state transition and therefore removed.

Splitleg in CSCV state "Terminating_Setup" 
SL will result in 2 call segments in the CSCV states "On Hold" and "1-Party".
However, the state "1_Party" is not appropriate as it represent a stable call with 1 joined controlling leg and not a pending controlling leg. 
A New CSCV state: “Terminating _1_Party Setup ” could be defined. 
This state represents a 1-party call with a pending controlling leg and no passive legs. The  T_BCSM is associated with the controlling leg since no passive leg is connected to the CP.
.: 
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A SplitLeg before any acknowledgement (e.g. address complete message, ACM) has been sent backward is not without problems,  because the call is in an unstable phase where it may fail (e.g. route select failure, network congestion etc) and in case of overlap sending (SAM messages) address digits will be lost when  the communication path (leg) is split off into a  new created call segment.

 However, the SCF usage of any CPH operation like SplitLeg is not likely at all before an acknowledgement of the call setup request is received (e.g. before ACM) as there is no DP in the T-BCSM to detect the sending of  Setup request toward the SCF". This CSCV state  is therefore not to be allowed.

3.
Proposal

Proposed enhancements to CSCV state definitions to cater for  inconsistencies and deficiencies:

1. Redefine transition to Stable 2_party call .
2. Redefine Transition from "Originating 1-Party Set-up" to " Stable 1 Party"
3. Align transitions between originating and terminating half calls
 

1. Redefine when Stable 2_party call CSCV state is valid.
Problems: 
a) SplitLeg during terminating Setup allowed, but current set of CSCV states causes problem
b) "Asymmetrical"  handling of CSCV states concerning transition to stable 2-party call depending on Originating SetUp versus Terminating Setup.
c) SL should be rejected when overlap sending can be applied

3-options are considered:

1. Define stable 2-party call at answer (confirmation)

2. Define stable 2-party call at call acknowledgement (alerting), free subscriber.

3. Define stable 2-party call at call setup request sent 

Option 1:

Do not solve problem with DL and SL before answer 
- causing substantial changes as new CSCV states to be defined

Option 3:

Do not reflect a stable call, e.g. overlap sending and unsuccessful call setup possible which should restrict the CPH capabilities you normally will allow in so called "stable call" ( like use of  SplitLeg). 

Option 2: Preferred option

Reflect a stable call as call setup is acknowledge, i.e. free subscriber line.
Solves the problem with SL and DL prior to answer.

Furthermore a MidCall DP (SendCall) is possible. In this case this will, be detected in Originating Setup CSCV.
Allows MidCall service feature like to suspend call setup processing e.g. due to calling user  mis-dialing - new number input required - but no split leg allowed  in this call setup phase

In this situation no SL is allowed. This is detected by the CSCV state. The MidCall DP has no indication in the report to SCF to which PIC state  it belongs - also not via DP specic info?. Would it be needed  ?

Redefine when Stable 2_party call CSCV state is valid.
Transition from "Originating 1-Party Set-up" to " Stable 1 Party" to be redefined to become DP O_Term_Seized and not as Setup.ind is sent.
Advantage : 
-Transition can be identified by the SCF via a DP.
-Stable 1-Party is a "stable call" phase where move leg can be accepted without problems 
- alignment with "origination two-party call set-up"  for when in the call process a leg can be  moved, e.g. Splitleg, moveLeg without problems.

Redefine when SplitLeg operation is valid.
 The SplitLeg should not be considered  until setup acknowlegment is received (e.g. address complete) as the call cannot be considered stable before.

This restriction shall apply to all applicable CSCV states , i.e. the existing definition of SplitLeg for the CSCV states "Terminating_Setup" (T-BCSM) and "Stable_2-Party" (O_BCSM)
It is proposed that the transition to "Stable 2-Party" is considered to be at receipt of  receipt of acknowledment (address complete). Therefore the current defined transitions from "stable 2-Party" (where controlling leg  is 'joined) to "1_Party" (and "On_Hold) are sufficient, i.e. no new state transition "Terminating_1-Party" is required    - and SplitLeg should be rejected in "Terminating Setup" (i.e. prior to Address complete)..

Overview CSCV state transitions
For the following CSCV state transition diagrams the event tables are  NOT intended to be complete in order to specify  all possible event CSCV state transitions, but merely to highlight the event transitions in relation to the discussed problems after alignment of different CSCV state transitions in the current handling  - This is handled both  in relation to if a IN call is triggered in the Originating "half call" versus if triggering occurs in the "Terminating Half-call".

The following  CSCV state transitions applies to the Originating and Terminating Half call:

Finite State Model for CSCV Transitions, Orig. and term. Half call 
[image: image4.wmf]State a

Null

State f

Stable

1_Party

State b

 Originating

Setup

E5

E6

State i

State c

E3

E4

Stable 2_Party

E1

E2

1-Party

Orig.

1

-Party Setup

On_Hold

Forward

Transfer

Stable_Multi_

Party

State x

Terminating

Setup

 Figure 3: Finite State Model for CSCV Transitions

The CSCV state transition diagram includes the following changes to transitions (events):

1.  The transition from "Originating setup" to "Originating 1-party" due to release e.g. DisconnectLeg(c ) has been removed, i.e. for DL a change back to the CS- 2 behaviour with "deletion of CS instance" in this case.

2. The transitions from "Terminating-Setup" to "On-Hold" and "1-Party" due to a SplitLeg  from Terminating Setup" is no longer applicable as transitions to "Stable_2_Party" now occurs earlier ( upon receipt of CallProgress(alert), i.e. it implies that e.g. SplitLeg needs not to be allowed before CSCV state "stable 2_party". This also eliminates the need for any new CSCV state.
.

3. The same criteria applies for the CSCV transitions from  "Originating_1_Party Setup" to "Stable_1_Party" (E5) as for "Terminating_Setup"(E2) respective "Originating_Setup"(E1) to "stable_2_party" as well as for "Forward" (E6) to "Transfer", i.e. at receipt of the acknowledgement of the call setup request ( CallProgress primitive with status indicator set to "Alerting"/ setup confirmation (automatic answer case) ).

4. The same criteria applies for when in the call process from a "Stable_2_Party" CSCV state the transitions to "On-Hold" and "1-Party" are applicable, i.e. it is aligned between originating and terminating half call (E3 and E4)

The proposed changes to the CSCV tables for the procedure templates in Q.1238.2 are found in the Annex to this contribution.

4 Conclusion

No change in the functional level as compared to the CS-2 modelling, with the exception of SplitLeg not being allowed immediately after setup is sent - but postponed until address complete. (DPs O-Term_seized / Call_Accepted_DP. Anyway , this will be the first DP where the SCF in IN CS-2 will be notified that setup has been sent, i.e. it is not likely that a service in CS-2 will send any SplitLeg before one of these DPs - and if doing so - disregarding the potential problem with overlap sending - the operation will in all cases fail if setup has not been sent.
So this change may as well be regarded as an error correction for IN CS-2.

It is proposed to adopt the modifications as indicated in the attached Annex for the CSCV tables for the procedure templates for ITU-T IN CS-3 Q.1238.2

ANNEX
 Proposed changes to the CSCV tables for the procedure templates in Q.1238.2

11.24
DisconnectLeg procedure

Table xx1: Transition table for the CS 

CSCV State
(original state): Þ
Operation: ß
Originating Setup
Originating 
1-Party Setup
Stable 1-Party
Terminating Setup
1-Party

DisconnectLeg (c)
CS
instance deleted[editor note: 
CS- instance deletion as in CS-2] 

Error (Originating 1-Party Setup)
Error
(Stable 1-Party)
Error      
(Terminating_Setup)


CS instance deleted

DisconnectLeg (p)
Error
(Originating Setup)
Error (Originating
 1-Party Setup)
CS instance deleted
Note 5.
CS instance deleted
Error (1-Party)

Table xx1: Transition table for the CS (Cont’d)

CSCV State
(original state): Þ
Operation: ß
Stable 2-Party
Forward
Transfer
On Hold
(all CSs)
Stable Multi-Party

DisconnectLeg (c)
Stable 1-Party
 
Error (Forward)
Error (Transfer)
Stable 1-Party / Transfer 
NOTE 2 
Transfer

DisconnectLeg (p)
1-Party
Note 5.
CS instance deleted / Error NOTE 1
Stable 1-Party
 / Transfer 
NOTE 3 
CS instance deleted 
/ On Hold 
NOTE 3
Stable 2-Party 
/ Stable Multi-Party NOTE 3

Table xx1: Notes, Transition table for the CS (Cont’d) 

NOTE 1:
Delete CS instance if passive leg status is joined. If passive leg 'pending' then Error case.

NOTE 2:
When a joined controlling leg is disconnected in a CS; then the status of the controlling legs in the CSs which were shared are moved to the ‘surrogate’ status.  In the corresponding CSs with shared controlling legs, the CSCV state moves to either the Stable_1_Party or the Transfer state (depending on the number of remaining passive legs.

NOTE 3:
State depends on the number of remaining legs.


NOTE 5:
The transition to Stable_2_Party / Stable_1-Party in case of an O_BCSM  occurs at call progress (alert)l and is  reflected by an associated DP. The SCF becomes aware of this CSCV transition into Stable_2_Party / Stable_1-Party  by a report of the O_Term_Seized / O_Answer DP. 
The transition to Stable_2_Party / 1-Party in case of an T_BCSM  occurs at call progress (alert) and is  reflected by an associated DP. The SCF becomes aware of this CSCV transition into Stable_2_Party / 1-Party  by a report of the Call_Accepted / T_Answer DP. 
 If correct  service execution is to be secured, the SCF shall not sent the CPH operation before it becomes aware of the present CSCV state in the SSF. 





11.38
MoveLeg procedure

Table xx1: Transition for Source CS

CSCV State
(original state): Þ
Operation: ß
Originating Setup
Originating
1-Party Setup
Stable 1-Party
Terminating Setup
1-Party

MoveLeg (c)
CS instance deleted or Error (Originating Setup) NOTE 3

Error 
(Originating 1-Party Setup)
Error 
(Stable 1-Party)
Error 
(Terminating Setup)
CS  instance deleted


MoveLeg (p)
Error 
(Originating Setup)
Error
(Originating 1-Party Setup)
CS instance deleted

Error 
(Terminating Setup)
Error
 (1-Party)

Table xx1: Transition for Source CS (cont’d)

CSCV State
(original state): Þ
Operation: ß
Stable 2-Party
Forward
Transfer
On Hold
Stable Multi-Party

MoveLeg (c)
On Hold
Error 
(Forward)
Error
(Transfer)
Error 
(On Hold)
On Hold

MoveLeg (p)
1-Party

CS instance deleted
or  Error (Forward)
NOTE 1
Stable 1-Party 
/ Transfer
 NOTE 2
CS instance deleted 
/ On-Hold 
NOTE 2
Stable 2-Party 
/ Multi-Party 
NOTE 2

NOTE 1:
Move to state Null if passive leg status is joined . If passive leg ’pending’ then Error case.

NOTE 2:
State depends on the number of remaining legs.
NOTE 3:     Operation is allowed  when call processing is suspended at a DP before  the O_BCSM has sent a SetupReqInd, 
otherwise an error  procedure is invoked

Table xx2: Transition for Target CS

CSCV State
(original state): Þ
Operation: ß
Originating Setup
Originating 1-Party
Setup
Stable 1-Party
Terminating Setup
1-Party

MoveLeg (c)
Error 
(Originating Setup)
Error 
(Originating 1-Party Setup)
Stable 2-Party
Error 
(Terminating Setup)
Error 
(1-Party)

MoveLeg (p)
Stable 2-Party
Error 
(Originating 1-Party Setup)
Transfer
Error
(Terminating Setup)
Stable 2-Party

Table xx2: Transition for Target CS (cont’d) 

CSCV State
(original state): Þ
Operation: ß
Stable 2-Party
Forward
  
Transfer
On Hold
Stable Multi-Party

MoveLeg (c)
Error 
(Stable 2-Party) 
Error 
(Forward)
Stable Multi-Party
Stable 2-Party / Stable Multi-Party NOTE 1
Error 
(Stable Multi-Party)

MoveLeg (p)
Stable Multi-Party
Error
(Forward)
Transfer
On_Hold
Stable Multi-Party

NOTE 1:
State depends on the number of remaining legs.

11.36
MergeCallSegments procedure

[editor note: no changes is found due to the proposed changes] 
Table xx1: Transition table for all source CS 

CSCV State(source  CS original state): Þ
Operation: ß
All states

MergeCallSegments
CS instance deleted
NOTE1


NOTE 1: The FSM for CS of  the merged source CS is deleted for the source CS  in case the SSF  preconditions are met for MergeCallSegments. In case of operation error  handling, the FSM  for CS  remains in the same CSCV state.

Table xx2: Transition for Target CS 

CSCV State (source CS original state): Þ
Operation (target  CS original state): ß
Originating Setup
Originating
1 Party Setup
Stable 1-Party
Terminating Setup
1-Party

MergeCallSegments
Originating_Setup
Error
 (Originating Setup)
Error
 (Originating 1 Party Setup) 
Stable 2-Party
Error
 (Terminating Setup)
Error
 (1-Party)

MergeCallSegments
Orig._1 Party Setup
Error 
(Originating Setup)
Error 
(Originating 1 Party Setup)
Error
 (Stable 1-Party)
Error
 (Terminating Setup)
Error
 (1-Party)

MergeCallSegments
Stable 1-Party
Stable 2-Party
Error 
(Originating  1 Party Setup)
Transfer
Error
 (Terminating Setup)
Stable 2-Party

MergeCallSegments
Terminating-Setup
Error
(Originating Setup)
Error 
(Originating 1 Party Setup)
Error
 (Stable 1-Party)
Error 
(Terminating Setup)
Error 
(1-Party)

MergeCallSegments
1_Party
Error
 (Originating Setup)
Error
 (Originating 1 Party  Setup)
Stable
2-Party
Error
(Terminating Setup)
Error
 (1-Party)

MergeCallSegments
Stable  2-Party
Error
 (Originating Setup)
Error 
(Originating 1 Party Setup)
Stable 
Multi-Party
Error
 (Terminating Setup)
Error 
(1-Party)

MergeCallSegments
Forward
Error
 (Originating Setup)
Error
 (Originating 1 Party Setup)
Error
 (Stable 1-Party)
Error 
(Terminating Setup)
Error 
(1-Party)

MergeCallSegments
Transfer
Stable
Multi-Party
Error
 (Originating 1 Party Setup)
Transfer
Error 
(Terminating Setup)
Stable
Multi‑party

MergeCallSegments
On_Hold
Stable 2-Part
/Multi-Party 
NOTE 1
Error
 (Originating 1 Party Setup)
On Hold
Error 
(Terminating Setup)
Stable 2-Party
 / Stable Multi-Party
NOTE 1

MergeCallSegments
Stable Multi-Party
Error
 (Originating Setup)
Error 
(Originating 1 Party Setup)
Stable 
Multi-party
Error 
(Terminating Setup)
Error 
(1-Party)

Table xx2: Transition for Target CS (Cont’d) 

CSCV State (source CS original state): Þ
Operation (target  CS original state): ß
Stable 2-Party
Forward
Transfer
On Hold
Stable Multi-Party

MergeCallSegments
O_Setup
Error
(Stable 2-Party)
Error (Forward)
Stable
M-Party
Stable 2-Party / Multi-party NOTE 1
Error
 (Stable Multi-Party)

MergeCallSegments
O_1 Party Setup
Error
 (Stable 2-Party)
Error (Forward)
Error 
(Transfer)
Error
 (On Hold)
Error 
(Stable Multi-Party)

MergeCallSegments
Stable 1-Party
Stable Multi-Party 
Error (Forward)
Transfer
On-Hold

Stable Multi-Party

MergeCallSegments
T-Setup
Error 
(Stable 2-Party)
Error (Forward)
Error 
(Transfer)
Error 
(On Hold)
Error
(Stable Multi-Party)

MergeCallSegments
1_Party
Error 
(Stable 2-Party)
Error (Forward)
Stable Multi-party

Stable 2-Party
/ Stable Multi-Party NOTE 1
Error
(Stable Multi-Party)

MergeCallSegments
Stable 2-Party
Error 
(Stable 2-Party)
Error (Forward)
Stable
Multi-party
Stable
Multi-Party
Error
(Stable Multi-Party)

MergeCallSegments
Forward
Error 
(Stable 2-Party)
Error (Forward)
Error
(Transfer)
Error 
(On Hold)
Error
(Stable Multi-Party)

MergeCallSegments
Transfer
Stable
Multi‑party
Error (Forward)
Transfer
On Hold

Stable Multi-Party

MergeCallSegments
On_Hold
Stable Multi-Party
Error (Forward)
On Hold
On Hold
Stable Multi-Party

MergeCallSegments
Stable M-Party
Error 
(Stable 2-Party)
Error (Forward)
Stable Multi-party
Stable Multi-party
Error
(Stable Multi-Party)

NOTE 1:
State depends on the number of remaining legs.

NOTE 2:
Only one joined controlling leg within a CSA  can exist at any point in time;  hence some Error cases.

11.64

SplitLeg procedure

Table xx1: Transition for Source CS

CSCV State
(original state): Þ
Operation: ß
Originating Setup
Originating
1-Party Setup
Stable 1-Party
Terminating Setup
1-Party

SplitLeg (c)
Error 
(Originating Setup)
Error 
(Originating 1-Party Setup)
Error
(Stable 1-Party)
Error
(Terminating_Setup)

Error 
(1-Party)

SplitLeg (p)
Error
(Originating Setup)
Error 
(Originating 1-Party
Setup)
Error 
(Stable 1-Party)
Error
(Terminating_Setup)


Error 
(1-Party)

Table xx1: Transition for Source CS

CSCV State
(original state): Þ
Operation: ß
Stable 2-Party
Forward
Transfer
On Hold
Stable Multi-Party

SplitLeg (c)
On Hold
Error
(Forward)
Error
(Transfer)
Error
 (On Hold)
On Hold

SplitLeg (p)
1-Party
NOTE 4

Error
(Forward)
Stable 1-Party / Transfer 
NOTE 3
On Hold
NOTE 1
Stable 2-Party 
/ Stable Multi-Party
NOTE 3

NOTE 1:
At least 2 legs are to exist in order to allow the SplitLeg operation, otherwise an error procedure is invoked


NOTE 3:
The state depends on the number of remaining legs.

NOTE 4:
The transition to Stable_2_Party  (/ Stable_1-Party) in case of an O_BCSM is reflected by an associated DP. The SCF becomes aware of this CSCV transition into Stable_2_Party / Stable_1-Party  by a report of the O_Term_Seized / O_Answer DP. 
The transition to Stable_2_Party  (/ 1_Party) in case of an T_BCSM is reflected by an associated DP. The SCF becomes aware of this CSCV transition into Stable_2_Party /1_Party  by a report of the Call_Accepted / T_Answer DP. 
Therefore, within IN CS-3, when the SCF sends the SplitLeg  before having received  O-Term_Seized  /  O-Answer_DP , the operation will be processed as an error. If correct  service execution is to be secured, the SCF shall not sent the CPH operation before it becomes aware of the present CSCV state in the SSF 




Table xx2: Transition for New CS

CSCV State (original state): Þ
Operation: ß
Null

SplitLeg (c)
1-Party

SplitLeg (p)
On Hold / Stable 1-Party
NOTE 1

NOTE 1:
The receipt of a SplitLeg (p) operation for the Stable 2-Party and Stable Multi-Party states shall create a new Call Segment in the CSCV  On Hold state.

11.16
Connect procedure

 Table xx1: Transition for CS

 

CSCV State
(original state): Þ
Operation: ß
Originating Setup
Originating 
1-Party Setup
Stable
1-Party
Terminating Setup
1-Party

Connect
Stable  2-Party
NOTE 1

Error
(Originating
 1-Party Setup)
or
Stable 1-Party
NOTE 2
Forward
(Transfer NOTE 1)
Forward
(Transfer NOTE 1) or Error (Terminating Setup)
NOTE 5
Originating Setup
(Stable 2-Party 
NOTE 1)   or 
Error (1-Party)
 NOTE 6

 Table xx1: Transition for CS (Cont’d)

CSCV State
(original state): Þ
Operation: ß
Stable
2-Party
Forward
Transfer
On Hold

Stable Multi-Party

Connect
Error 
(Stable 
2-Party)
Forward 
NOTE 3
(Transfer
 NOTE 1)
Error (Transfer)

Error 
(On Hold)
or
On Hold 
NOTE 4
Error
(Stable Multi-Party)

 Table xx1: Notes (Cont’d)

NOTE 1:
 State transition occurs when  the CallProgress.ind (bptyAlerted) is received (DP O_Term_Seized). If no such message is received the transition is detected at DP O-Answer as SetupRespConf (answer) is received from the called destination (automatic answer case). 
NOTE 2:
Only allowed after an unsuccessful call setup where call processing is suspended at the following DPs: O_Called_Party_Busy, Route_Select_Failure, O_No_Answer.

NOTE 3:
Will overwrite any previous sent Connect, if a subsequent Connect is received in response to an EDP-R reported at e.g. DP Analysed_Information.

NOTE 4:
Error if more than one joined passive leg exists otherwise accepted.

NOTE 5:
Only allowed if call processing is suspended at the following DPs:
Facility_Selected_And_Available, Termination_Attempt, Termination_Attempt_Authorized, T_Busy, T_No_Answer.

NOTE 6:
The Connect operation is only allowed in the 1_Party CSCV state when the controlling leg is connected to an O_BCSM, when the controlling leg is connected to a T_BCSM an error procedure is invoked.

11.18
Continue procedure

Table xx1: Transition for Target CS

CSCV State
(original state): Þ
Operation: ß
Originating Setup
Originating 1-Party Setup
Stable 1-Party
Terminating Setup
1-Party

Continue
Stable  2-Party
NOTE 1
Stable 1-Party
NOTE 1
Stable 1-Party

NOTE 4
Stable 2-Party
NOTE 1
1-Party
NOTE 4

Table xx1: Transition for Target CS (Cont’d)

CSCV State
(original state): Þ
Operation: ß
Stable 2-Party
Forward
Transfer
On Hold
Stable Multi-Party

Continue
Stable 2-Party

NOTE 4
Transfer  or Null
NOTE 2 
Transfer
 NOTE 4, NOTE 5
Error
 (On_Hold) 
Error 
(Stable Multi-Party)

Table xx1: Notes toTransition for Target CS (Cont’d)

NOTE 1:
State transition occurs when the CallProgressReq.Ind/CallProgress:ind (bptyAlerted) is received (PIC Alerting),i.e. at DP O_Term_Seized/Call_Accepted. If no such message is received the transition is detected at DP O-Answer/T_Answer as SetupRespConf/SetupResp (answer) is received from the called destination.

NOTE 2:
(Void)

NOTE 2:
State transition depends on DP where call  is suspended. 
For example transition to ‘Transfer’ at resumption from Analysed_Information DP when  the CallProgressReq.Ind(bptyAlerted) is received (PIC Alerting). If no such message is received the transition is detected at DP O-Answer as SetupRespConf (answer) is received from the called destination..
 A  move  to  the Null  state occurs for  the case where resumption from a failure O/T_Disconnect DP (e.g. Busy)  takes place and a releaseIndReq is conveyed  to  the other leg


NOTE 4:
Resumption of suspended call process allowed, no state transition.

NOTE 5:
The Continue operation is not allowed for a single call segment CSA with more than 2 legs or a  multi call segment CSA. In this case an error procedure is invoked. 
When the continue operation is accepted it remains in the same state.

11.19
ContinueWithArgument  procedure

Table xx1: Transition for Target CS

CSCV State
(original state): Þ
Operation: ß
O_Setup
O_1pty
Setup
Stable
1Party
T_Setup
1_Party

ContinueWith-
Argument
Stable 2-Party
NOTE 1
Stable 1-Party
NOTE 1
Stable 1Party
NOTE 4
Stable 2-party
NOTE 1
1_Party
NOTE 4

Table xx1: Transition for Target CS (Cont’d)

CSCV State
(original state): Þ
Operation: ß
Stable  2-Party
Forward

Transfer
On_Hold
Stable
M-Party

ContinueWith-
Argument
Stable  2-Party
NOTE 4
Transfer 
or Null
NOTE 2 
Transfer
NOTE 4
On_Hold
NOTE 4
Stable M-Party
NOTE 4

Table xx1: Notes, Transition for Target CS (Cont’d)

NOTE 1:
state transition occurs when  the CallProgressReq.Ind/CallProgress:ind (bptyAlerted) is received (PIC Alerting),i.e. at DP O_Term_Seized/Call_Accepted. If no such message is received the transition is detected at DP O-Answer/T_Answer as SetupRespConf/SetupResp (answer) is received from the called destination.
NOTE 2:
State transition depends on DP where call is suspended. 
For example transition to ‘Transfer’ at resumption from Analysed_Information DP when the CallProgressReq.Ind(bptyAlerted) is received (PIC Alerting). If no such message is received the transition is detected at DP O-Answer as SetupRespConf (answer) is received from the called destination. 

A  move  to the Null state occurs for  the case where resumption from a failure O/T_Disconnect DP (e.g. Busy) takes place and a releaseIndReq is conveyed to the other leg


NOTE 4:
resumption of suspended call process allowed, no state transition.

Editor:  NOTE that also the Q.1238.2 in general and especially subclause 6.5 (IN SM) e.g the clause on "Call Segment Connection View (CSCV) Transitions" including the table "Transitions on DPs and signalling Events to CSCV states" will also have to be aligned with the proposed changes as indicated for the CSCV tables for the above listed operation procedure descriptions.
�PAGE \# "'Page: '#'�'"  ��The wording 'CS instance deleted' is to replace 'Null' in all these tables.
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