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Abstract

This contribution proposes initial call flows for the discussion of Q.931 BRI/PRI, Analogue Line, and Q.2931 access network using BICC.  It includes basic flows with call origination from both the terminal side of the connection and the network side of the connection.  Backward and forward bearer connection are illustrated.

1. Introduction

The Signalling Requirements for BICC CS2 from February 15 – 18, 2000 (BICC TD GVA-006) includes call flows for Backbone Call and Backbone Network Connection Establishment.  Multiple scenarios are illustrated for BICC CS2 including basic call, basic call with codec negotiation, and basic call using idle bearer.  This contribution provides flows for call establishment across the BICC access network and focuses on establishment from each side of the connection: terminal side and network side.  Backward and forward bearer connections are illustrated.  

It is expected that flows with codec negotiation and with reuse of an idle bearer also apply to the BICC access environment.  Accordingly, the flows for such scenarios in BICC TD GVA-006 would be directly applicable to the access and are not illustrated.

Information flows for analogue lines may be implemented in a number of ways.  The protocol requirements in this contribution are intended to support these implementations.  First, the call control logic for analogue lines may reside in either the terminal equipment TE or in the ISN.  For the case where call logic resides in the ISN, call flows are provided between the ISN and TE.  These flows may not be required if the call control logic for analogue lines is provided by the TE.  Second, the call control logic for analogue lines may reside in either a packet domain, as implied by the proposed BICC architecture, or in the local narrowband switching exchange.  The BICC implementation lends itself to more of a message-based protocol between the TE and the ISN, while the local switching exchange implementation (not shown in the BICC architecture) lends itself to more of a loop emulation approach, e.g. carriage of Channel Associated Signalling (CAS) in the bearer bandwidth between the TE and ISN.

2. Call Flows

See illustrations that follow.  The call flows are intended to be a composite of messages required for ISDN BRI/PRI, Analogue Line, and B-ISDN DSS2.  The information carried within the messages is partially developed and may not include the full descriptions required for BICC CS2 Access.  Note that the PROGRESS message may be present, progressing from the destination end toward the origination end of the connection, in any of the message flows for ISDN and B-ISDN. The PROGRESS message is not illustrated. 
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Figure 8-1: Information Flow Template
The following subsections contain signalling flows illustrate the establishment and release of a call and Access network connection.
2.1 Successful Access Call and Access Network Connection Establishment  TE-A Origination

2.1.1 Establishment of a Access Network Connection

2.1.1.1 Backward Establishment of a Access Network Connection
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Figure 8-2:  Backward Establishment of a Access Network Connection – TE Origination
The information flows and functional entity actions illustrated in Figure 8-2 are described in the following numbered paragraphs. The cut through points illustrated in the figure are the latest point at which cut through has occurred.  Depending on the bearer control protocol , cut through may occur at an earlier point in time.  The information flows a prepared to assist development of protocol and reflect one of many possible implementations.  Actual flows may be subject to national or local requirements.
0
OFFHOOK
TE(A)
Address Information
Control information
Bearer information






Initiation of information flow:  A user associated with the TE(A) has requested an N-ISDN service.

Processing upon receipt:  When the TE’s CSF-  receives this information flow, it determines the bearer inter-working function (BIWF = x) that is used to interface with the requesting TE associated with the calling party.  The TE- chooses a local call reference value and passes this value to the chosen BIWF’s BCF-. The CSF- also indicates that this will be a backward setup request.  The BCF- chooses a local BNC-ID value  and associates this BNC-ID value with the local call reference value.  The BCF- passes the chosen local BNC-ID value, BNC characteristics, and specifies any need to be notified of connection completion to the CSF-  (note: this interaction between the CSF and BCF are represented by the information flows 1 & 2).   The CSF- issues information flow 3 towards ISN-B   Information flow 3 indicates that a backward setup is desired.  The TE(A) awaits the establishment of the Access connection across the Access network.  

3
SETUP
TE(A) to ISN(B)

Address Information
Control information
Bearer information

(Called-Party-Addr) = User B,

(Calling-Party-Addr) = User A,

O-CSF Addr = CSF-N(ISN-A),



CCA-ID = local+REQUEST,

Action Indication = Connect Backwards
BNC-ID: = local+REQUEST,

Bearer Service Characteristics

BNC Characteristics 



Processing upon receipt:  The selected ISN(B)’s CSF-N validates the request assigns a unique CCA-ID of 5 and determines the bearer inter-working function (BIWF = y) to be used to carry the new Access connection between ISN(B) and TE(A).  The CSF-N issues information flow 4 toward TE(A) and issues information flow 5 towards the selected bearer inter-working function in order to determine if a pre-established idle Access network connection exists between it and the bearer inter-working function selected by TE(A) along with the Backward setup option.  The BIWF’s BCF-N determines that no existing idle Access connection meets the requirements. It assigns a unique BNC-ID of 501. and proceeds to establish the requested Access network connection by issuing information flow 5a toward the selected ACN.  The interface serving node awaits the commitment information flow from the selected bearer inter-working function.  Information flow 5 is not described in this example because it is explained with the Call Bearer Control interface. The bearer BNCL characteristics contained in information flow 5awas determined from the Bearer Service Information contained in information flow 3.  The bearer inter-working awaits confirmation of the completed Access network connection establishment procedure.

4
SETUP ACKNOWLEDGE
ISN(B) to TE(A)

Address Information
Control information
Bearer information

T_BIWF Addr = x
D-CSF Addr = CSF-N(ISN-B),
CCA-ID: = 5
Signal = Dial Tone
BNC-ID = 501

Initiation of information flow:  Processing of information flow 3.

Processing upon receipt:  When the TE(A) receives this information flow it notes that ISN-B has acknowledged call processing and initiates information flow 4a requesting that BCF-_initiate Dial Tone as flow 4b.  CSF-_ associated with TE(A) awaits address oinformation to initiate information flow 6. 


5a
Bearer-Setup.Req
BCF(y) to ACN(4)

Address Information
Control information
Bearer information

T-BCF Addr = x,


BCS-ID = “15”,


BNC-ID: = 501,

BNCL-ID = 1004,

{BNCL Characteristics},

Initiation of information flow:  Processing of information flow 3.

Processing upon receipt:  The selected  access node validates the request and determines the route and Access transport facility used to carry the new Access connection between BCF(y) and ACN(4).  The access node issues information flow 5b towards ACN(3).  Information flow’(5b)’s link information was determined from the link information received in information flow 5a.   Node 4 awaits the commitment information from ACN(3).

5b
Bearer-Setup.Req
ACN(4) to ACN(3)

Address Information
Control information
Bearer information

T-BCF Addr = x,


BCS-ID = “27”,


BNC-ID: = 501,

BNCL-ID = 1003,

{BNCL characteristics},

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(3) and ACN(2).  The access node issues information flow 5c towards ACN(2).  Information flow’(5c)’s link information was determined from the link information received in information flow 5b.  Access Node 3 awaits the commitment information from ACN(2).

5c
Bearer-Setup.Req
ACN(3) to ACN(2)

Address Information
Control information
Bearer information

T-BCF Addr = x,


BCS-ID = “18”,


BNC-ID: = 501,

BNCL-ID = 1002,

{BNCL characteristics},

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(2) and ACN(1).  The access node issues information flow 5d towards ACN(1).  Information flow’(5d)’s link information was determined from the link information received in information flow 5c.  Access Node 2 awaits the commitment information from ACN(1).

5d
Bearer-Setup.Req
ACN(2) to ACN(1)

Address Information
Control information
Bearer information

T-BCF Addr = x,


BCS-ID = “25”,


BNC-ID: = 501,

BNCL-ID = 1001,

{BNCL characteristics},

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(1) and BCF(x).  The access node issues information flow 5e towards BCF(x).  Information flow’(5e)’s link information was determined from the link information received in information flow 5d.  Access Node 1 awaits the commitment information from BCF(x).

5e
Bearer-Setup.Req
ACN(1) to BCF(x)

Address Information
Control information
Bearer information

T-BCF Addr = x,


BCS-ID = “65”,


BNC-ID: = 501,

BNCL-ID = 1000,

{BNCL characteristics},

Processing upon receipt:  The selected Bearer Control Function validates the request and notifies its associated Call Service function that a bearer has been requested between TE(A) and ISN-B.  This is done via information flow 5f.  The Call Service Function correlates the incoming bearer request with the incoming call request and issues information flow 5g towards the selected BCF indicating that the bearer is to be connected. Because the Action ID conveyed in information flow 3 indicates Connect Backward, the BCF cuts through the incoming bearer link from TE(A) to the designated outgoing port of the BCF and issues information flow 8 towards Access Node 1. 
6
INFORMATION
TE(A) to ISN(B)

Address Information
Control information
Bearer information

(Called-Party-Addr) = User B,
CCA-ID: = 5
BNC-ID = 501,

Initiation of information flow:  Processing of information flow 4c.

Processing upon receipt)..  The CSF-N selects the outgoing trunk group and trunk member and issues information flow 6a towards TSN (x), and Call Proceeding toward in information flow 7 toward TE (A).
6a
SETUP
ISN(B) to TSN(x)

Address Information
Control information
Bearer information

(Called-Party-Addr) = User B,

(Calling-Party-Addr) = User A,
CIC-ID: = 6000


 Bearer Service Characteristics

Initiation of information flow:  Processing of information flow 6.

Processing upon receipt:  Further actions associated with TSN(x) are out side of the scope of these signalling requirements. The requirements are contained in TRQ.2140, Signalling Requirements for BICC Capability Set 1.
OR
6b
No BICC Message is Forwarded at This Time
7
CALL PROCEEDING
ISN(B) to TE(A)

Address Information
Control information
Bearer information


CCA-ID: = 5
BNC-ID = 501,

Initiation of information flow:  Processing of information flow 6.

Processing upon receipt)..  The TE (A) awaits confirmation from ISN (B) that the destination address is being alerted.
8
Bearer-Setup.Connect
BCF(x) to ACN(1)

Address Information
Control information
Bearer information


BCS-ID = “65”
BNCL-ID = 1000,

Initiation of information flow:  Processing of information flow 5e.

Processing upon receipt:  The access node notes the confirmation of the establishment request and issues information flow 8a towards Access Node 2.

8a
Bearer-Setup.Connect
ACN(1) to ACN(2)

Address Information
Control information
Bearer information


BCS-ID = “25”
BNCL-ID = 1001,

Processing upon receipt:  The access node notes the confirmation of the establishment request and issues information flow 8b towards Access Node 3.

8b
Bearer-Setup.Connect
ACN(2) to ACN(3)

Address Information
Control information
Bearer information


BCS-ID = “18”
BNCL-ID = 1002,

Processing upon receipt:  The access node notes the confirmation of the establishment request and issues information flow 8c towards Access Node 4.

8c
Bearer-Setup.Connect
ACN(3) to ACN(4)

Address Information
Control information
Bearer information


BCS-ID = “27”
BNCL-ID = 1003,

Processing upon receipt:  The access node notes the confirmation of the establishment request and issues information flow 8d towards BCF(y) .

8d
Bearer-Setup.Connect
ACN(4) to BCF(y)

Address Information
Control information
Bearer information


BCS-ID = “15”
BNCL-ID = 1004,

Processing upon receipt:  The Bearer Inter-Working Function records the establishment of the Access connection,  cuts-through the outgoing trunk to the new Access network connection, and issues information flow 9 notifying its associated call service function that the requested bearer action has been completed.  The call service function records the completion of the bearer action, and awaits further action responses from the selected succeeding BICC network.  

10
SETUP
ISN(B) to TSN(x)

Address Information
Control information
Bearer information

(Called-Party-Addr) = User B,

(Calling-Party-Addr) = User A,
CIC-ID: = 6000


 Bearer Service Characteristics

Initiation of information flow:  Processing of information flow 8d and no SETUP being forwarded in information flow 6a.

Processing upon receipt: Further actions associated with TSN(x) are out side of the scope of these signalling requirements. The requirements are contained in TRQ.2140, Signalling Requirements for BICC Capability Set 1.
11
ACM
TSN(B) to ISN(B)

Address Information
Control information
Bearer information


CIC-ID = 6000


Initiation of information flow:  BICC indicates that the user alerting has begun.

Processing upon receipt:  When the ISN(B) receives this information flow it forwards this call progress information towards the requesting TE(A) by issuing information flow 12, and records the alerting condition within its own data base.  

12
ALERTING
ISN(B) to TE(A)

Address Information
Control information
Bearer information


CCA-ID: = 5
SIGNAL = Audible Ringing


Processing upon receipt:  When the TE(A) receives this information flow it records the alerting condition within its own data base, and intitiates audible ringing with information flows 13 and 14.  It awaits confirmation that the called party has accepted the conneciton.  

15
ANM
TSN(B) to ISN(B)

Address Information
Control information
Bearer information


CIC-ID = 6000


Initiation of information flow:  BICC indicates that the user has answered.

Processing upon receipt:  When the ISN(B) receives this information flow it forwards this call progress information towards the requesting TE(A)  by issuing the connect information flow 164, and records the answer condition within its own data base.  

16
CONNECT
ISN(B) to TE(A)

Address Information
Control information
Bearer information


CCA-ID = 5,
SIGNAL = No Ringing


Processing upon receipt:  When the TE(A) receives this information flow it terminates audible ringing with information flows 17 and 18. It records the answer condition within its own data base.  

19
TOLL DIVERSION
ISN(B) to TE(A)

Address Information
Control information
Bearer information


CCA-ID = 5,


Processing upon receipt:  When the TE(A) receives this information flow it applies Reverse Loop Current Feed (RLCF) to an analogue line to indicate that toll charges will be applied.

22
CONNECT ACKNOWLEDGE
TE(A) to ISN(B)

Address Information
Control information
Bearer information


CCA-ID = 5,


Processing upon receipt:  The TE(A) serving an ISDN or B-ISDN interface may respond with this information flow to confirm the connection. 
2.1.1.2  Forward Establishment of a Access Network Connection – TE(A) Origination.
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Figure 8-3:  Forward Establishment of a Access Connection – TE(A) Origination
The information flows and functional entity actions illustrated in Figure 8-3 are described in the following numbered paragraphs. The cut through points illustrated in the figure are the latest point at which cut through has occurred.  Depending on the bearer control protocol , cut through may occur at an earlier point in time.

0
SETUP REQUEST (OFFHOOK)
(TEA) 
Address Information
Control information
Bearer information






Initiation of information flow:  A user associated with the TE(A) has requested an N-ISDN service.

Processing upon receipt:  When the TE’s CSF- receives this information flow, it validates the request, determines the bearer inter-working function (BCF = x) that is used to interface with the requesting TE associated with the calling party.  The CSF- chooses a local call reference value and passes this value to the chosen BIWF’s BCF-.  The CSF- also indicates that this will be a forward setup request. The BCF-N specifies a local BNC-ID and the information to be carried by the BNC Characteristics parameter. It passes this information to the CSF-N (Note: this interaction between the CSF and BCF are represented by information flows 1 & 2).  The CSF- then issues information flow 3 towards a ISN associated with the destination ISDN network.  Information flow 3 indicates that a forward setup of the bearer is desired. The TE(A) awaits the response indicating the address of the destination BCF and its associated BNC-ID value.

3
SETUP
TE(A) to ISN(B)

Address Information
Control information
Bearer information


(Calling-Party-Addr) = User A,

O-CSF Addr = CSF-N(ISN-A),


CCA-ID = local+REQUEST,

Action Indication = Connect Forwards
BNC-ID = local+REQUEST

Bearer Service Characteristics

BNC Characteristics



Processing upon receipt:  The selected ISN validates the request and determines the bearer inter-working function (BWIF = y) to be used to carry the new Access connection between ISN(B) and TE(A)..  The CSF-N selects a unique CCA-ID of 5..  It then communicates with (information flow 3a) the selected bearer inter-working function indicating a forward setup request, along with the unique CCA-ID  call reference in order to determine the BNC-ID to be associated with this new connection.. The BIWF’s BCF-N chooses a BNC-ID value of 710, selects the response mode to be associated with the Action ID (Forward Response or Forward Notify) based on the bearer service characteristics, and proceeds to notify its associated CSF-N of these information objects (information flow 3b) .  The CSF-N proceeds to notify TE(A) that it will need to begin to establish the Access network connection between its selected BIWF and the selected BIWF within the scope of ISN(B)  and indicates if a notification is necessary.  This is accomplished by issuing information flow 4.    ISN(B) awaits the completion of the Access network connection

NOTE: Setting the Action ID to “Forward response” will result in:

1.  a SETUP  being forwarded as shown in information flow 8;

2. cut through occurring after information flow 9;

3. no APM message being sent as in information flow 10.

Setting the Action ID to “Forward Notify” will result in:

1. a SETUP being forwarded in information flow 12;

2. cut through occurring before information flow 12;

3. an APM message being sent as in information flow 10, indicating continuity.


SETUP ACKNOWLEDGE
TE(A) to ISN(B)

Address Information
Control information
Bearer information



CCA-ID: = 5
SIGNAL = Dial Tone
Action Indication = Forward  response or Forward Notify 

 
 BNC-ID: = 710,

Bearer Service Characteristics

Initiation of information flow:  Processing of information flow 3, 3a, 3b.

Processing upon receipt: When the TE(A) receives this information flow it notes that ISN-B has acknowledged call processing and initiates information flow 4a requesting that BCF-_initiate Dial Tone as flow 4b.  CSF-_ associated with TE(A) awaits address oinformation to initiate information flow 5.
5
INFORMATION 
ISN(B) to TE(A)

Address Information
Control information
Bearer information

(Called-Party-Addr) = User B,

(Calling-Party-Addr) = User A,

CCA-ID = 5,


BNC-ID: = 710,



Initiation of information flow:  Processing of information flow 4`

Processing upon receipt:  The Interface Serving node notifies its bearer inter-working unit BIWF(x) to begin bearer establishment between BIWF(x) and BIWF(y) via information flow 6.  The bearer inter-working function issues information flow 7 which begins the forward direction Access network connection establishment.  
5a
SETUP
ISN(B) to TSN(x)

Address Information
Control information
Bearer information

(Called-Party-Addr) = User B,

(Calling-Party-Addr) = User A,
CIC-ID: = 6000


 Bearer Service Characteristics

Initiation of information flow:  Processing of information flow 5.

Processing upon receipt:  Further actions associated with TSN(x) are out side of the scope of these signalling requirements. The requirements are contained in TRQ.2140, Signalling Requirements for BICC Capability Set 1.

OR
5b
No BICC Message is Forwarded at This Time
6
CALL PROCEEDING
ISN(B) to TE(A)

Address Information
Control information
Bearer information


CCA-ID: = 5
BNC-ID = 710,

Initiation of information flow:  Processing of information flow 5.

Processing upon receipt)..  The TE (A) awaits confirmation from ISN (B) that the destination address is being alerted.

7
Bearer-Setup.Req
BCF(X) to ACN(1)

Address Information
Control information
Bearer information

T-BIWF Addr = y


BCS-ID = “65”,


BNC-ID: = 710,

BNCL-ID = 1000,

{BNCL characteristics},

Initiation of information flow:  Processing of information flow 4a.

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(1) and ACN(2).  The access node issues information flow 7a towards ACN(2).  Information flow’(7a)’s link information was determined from the link information received in information flow 0.  Access Node 1 awaits the commitment information from ACN(2).

7a
Bearer-Setup.Req
ACN(1) to ACN(2)

Address Information
Control information
Bearer information

T-BIWF Addr = y,


BCS-ID = “25”,


BNC-ID: = 710,

BNCL-ID = 1001,

{BNCL characteristics},

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(2) and ACN(3)).  The access node issues information flow 7b towards ACN(3).  Information flow’(7b)’s link information was determined from the link information received in information flow 7.  Access Node 2 awaits the commitment information from ACN(3).

7b
Bearer-Setup.Req
ACN(2) to ACN(3)

Address Information
Control information
Bearer information

T-BIWF Addr = y,


BCS-ID = “18”,


BNC-ID: = 710,,

BNCL-ID = 1002,

{BNCL characteristics},

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(3) and ACN(4).  The access node issues information flow 7c towards ACN(4).  Information flow’(7c)’s link information was determined from the link information received in information flow 7a.  Access Node 3 awaits the commitment information from ACN(4).

7c
Bearer-Setup.Req
ACN(3) to ACN(4)

Address Information
Control information
Bearer information

T-BIWF Addr = y,


BCS-ID = “27”,


BNC-ID: = 501,

BNCL-ID = 1003,

{BNCL characteristics},

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(4) and BIWF(y).  The access node issues information flow 7d towards BIWF(y). .  Information flow’(7d)’s link information was determined from the link information received in information flow 7b.  Access Node 4 awaits the commitment information from BCF(y).

7d
Bearer-Setup.Req
ACN(4) to BCF(y)

Address Information
Control information
Bearer information

T-BIWF Addr = y,


BCS-ID = “15”,


BNC-ID: = 710,

BNCL-ID = 1004,

{BNCL characteristics},

Processing upon receipt:  The selected Bearer Inter-working Function validates the request and notifies its associated Call Service function that a bearer has been requested between TE-A and ISN-B.  This is done via information flow 7e.  The Call Service Function correlates the incoming bearer request with the incoming call request and issues information flow 9 towards the selected BCF indicating that the bearer is to be connected.  If the Action ID conveyed in information flow 4 was a Forward Response indication, the BCF cuts through the incoming bearer link from TE(A) to the designated outgoing port of the BIWF and issues information flow 9a towards Access Node 4.  In addition the call service function issues information flow 8 towards the terminating TSN(B).  If the Action ID conveyed in information flow 7b was a Forward Notify indication, the BCF will not cut through the incoming bearer link to the designated outgoing port of the BCF nor issue information flow 8, but will issue information flow 9a towards Access node 4.














8
SETUP







ISN(B) to TSN(B)
Address Information
Control information
Bearer information

(Called-Party-Addr) = User B,

(Calling-Party-Addr) = User A,
CIC-ID: = 6000


 Bearer Service Characteristics

Initiation of information flow:  Processing of information flow 7d (conditional upon an Action ID = Forward Response in information flow 4) and no SETUP being forwarded in information flow 5a.

Processing upon receipt: Further actions associated with TSN(x) are out side of the scope of these signalling requirements. The requirements are contained in TRQ.2140, Signalling Requirements for BICC Capability Set 1.
9a
Bearer-Setup.Connect
BIWF(y) to ACN(4)

Address Information
Control information
Bearer information


BCS-ID = “15”
BNCL-ID = 1004,

Initiation of information flow:  Processing of information flow 7d.

Processing upon receipt:  The access node notes the confirmation of the establishment request and issues information flow 9b towards Access Node 3.

9b
Bearer-Setup.Connect
ACN(4) to ACN(3)

Address Information
Control information
Bearer information


BCS-ID = “27”
BNCL-ID = 1003,

Processing upon receipt:  The access node notes the confirmation of the establishment request  and issues information flow 9c towards Access Node 2.

9c
Bearer-Setup.Connect
ACN(3) to ACN(2)

Address Information
Control information
Bearer information


BCS-ID = “18”
BNCL-ID = 1002,

Processing upon receipt:  The access node notes the confirmation of the establishment request  and issues information flow 9d towards Access Node 1.

9d
Bearer-Setup.Connect
ACN(2) to ACN(1)

Address Information
Control information
Bearer information


BCS-ID = “25”
BNCL-ID = 1001,

Processing upon receipt:  The access node notes the confirmation of the establishment request  and issues information flow 9e towards  TE -A .

9e
Bearer-Setup.Connect
ACN(1) to BCF(X)

Address Information
Control information
Bearer information


BCS-ID = “65”
BNCL-ID = 1000,

Processing upon receipt:  The Bearer Inter-Working Function records the establishment of the Access connection, performs cut-through of the incoming trunk to the BNC Link established between the two BIWFs, and issues information flow 9f notifying its associated call service function that the requested bearer action has been completed.  The call service function records the completion of the bearer action , and if the Action ID conveyed in information 4 was a Forward Notify indication, the CSF issues information flow 10.  In either case it awaits further action responses from the selected ISN.  

10
APM 
TE(A) to ISN(B)

Address Information
Control information
Bearer information

O-BIWF Addr = x,
CCA-ID = 5,

Action Indication = Connected 
BNC-ID: = 710,



Initiation of information flow:  Processing of information flow 9e
Processing upon receipt:  The Interface Serving node notifies its bearer inter-working unit BCF(y) to cut through via information flow 11, and issues information flow 12 towards the BICC TSN.














12
SETUP







ISN(B) to TSN(B)
Address Information
Control information
Bearer information

(Called-Party-Addr) = User B,

(Calling-Party-Addr) = User A,
CIC-ID: = 6000


 Bearer Service Characteristics

Initiation of information flow:  Processing of information flow 10 (conditional upon Action ID = Forward Notify in information flow 4) and no SETUP being forwarded in information flow 5a.

Processing upon receipt: Further actions associated with TSN(x) are out side of the scope of these signalling requirements. The requirements are contained in TRQ.2140, Signalling Requirements for BICC Capability Set 1.

13
ACM
TSN(B) to ISN(B)

Address Information
Control information
Bearer information


CIC-ID = 6000


Initiation of information flow:  ISDN indicates that the user alerting has begun.

Processing upon receipt:  When the ISN(B) receives this information flow it forwards this call progress information towards the requesting  ISDN by issuing information flow 14, and records the alerting condition within its own data base.  

14
ACM
ISN(B) to TE(A)

Address Information
Control information
Bearer information


CCA-ID = 5,
SIGNAL = Audible Ringing


Processing upon receipt: When the TE(A) receives this information flow it records the alerting condition within its own data base, and intitiates audible ringing with information flows 15 and 15a.  It awaits confirmation that the called party has accepted the connection.  

16
ANM
TSN(B) to ISN(B)

Address Information
Control information
Bearer information


CIC-ID = 6000


Initiation of information flow:  ISDN indicates that the user has answered.

Processing upon receipt:  When the ISN(B) receives this information flow it forwards this call progress information towards the TE(A) by issuing information flow 17, and records the answer condition within its own data base.  

17
CONNECT
ISN(B) to TE(A)

Address Information
Control information
Bearer information


CCA-ID = 5,
SIGNAL = No Ringing


Processing upon receipt: When the TE(A) receives this information flow it terminates audible ringing with information flows 18 and 18a. It records the answer condition within its own data base.  
19
TOLL DIVERSION
ISN(B) to TE(A)

Address Information
Control information
Bearer information


CCA-ID = 5,


Processing upon receipt:  When the TE(A) receives this information flow it applies Reverse Loop Current Feed (RLCF) to an analogue line to indicate that toll charges will be applied.

22
CONNECT ACKNOWLEDGE
TE(A) to ISN(B)

Address Information
Control information
Bearer information


CCA-ID = 5,


Processing upon receipt:  The TE(A) serving an ISDN or B-ISDN interface may respond with this information flow to confirm the conneciton. 

2.1.1.3 Backward Establishment of a Access Network Connection – ISN(B) Origination 
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Figure 8-4:  Backward Establishment of a Access Connection –ISN(B) Origination

The information flows and functional entity actions illustrated in Figure 8-4 are described in the following numbered paragraphs. The cut through points illustrated in the figure are the latest point at which cut through has occurred.  Depending on the bearer control protocol , cut through may occur at an earlier point in time.

0
SETUP
ISN (B) 

Address Information
Control information
Bearer information

(Called-Party-Addr) = User B,

(Calling-Party-Addr) = User A,
CIC-ID = 6000


Initiation of information flow:  A user associated with a TE(A) on a distant BICC node has requested a N-ISDN service.

Processing upon receipt:  When the ISN’s CSF-N receives this information flow, it validates the request, determines the bearer inter-working function (BCF = N) that is used to interface with the destination associated with the called party.  The CSF-N chooses a unique call reference value and passes this value to the chosen BIWF’s BCF-N.  The CSF-N also indicates that this will be a backward setup request. The BCF-N specifies a unique BNC-ID and the information to be carried by the BNC Characteristics parameter. It passes this information to the CSF-N (Note: this interaction between the CSF and BCF is represented by information flows 1 & 2).  The CSF- then issues information flow 3 toward TE(A).  Information flow 3 indicates that a backward setup of the bearer is desired. The TE(A) awaits the response indicating the address of the destination BCF.

3
SETUP
ISN(B) to TE(A)
Address Information
Control information
Bearer information

(Called-Party-Addr) = User B,
(Calling-Party-Addr) = User A,

O-CSF Addr = CSF-N(ISN-B),

D-BCF Addr = BCF-N (ISN-B)
CCA-ID = 5,

Action Indication = Connect Backwards
BNC-ID = 710

Bearer Service Characteristics

BNC Characteristics



Processing upon receipt:  The selected TE(A) validates the request and determines the bearer inter-working function (BWIF = x) to be used to carry the new Access connection between TE(A) and ISN(B).  The CSF- communicates with (information flow 3a) the selected bearer inter-working function indicating a backward setup request, along with the unique CCA-ID call reference of 5 and unique BNC-ID of 710 to be associated with the backward bearer connection.. The BCF-_ in TE(A) proceeds to establish the Access network connection. This is accomplished by issuing information flow 4. TE(A) awaits the completion of the Access network connection

4
Bearer-Setup.Req
BCF(X) to ACN(1)

Address Information
Control information
Bearer information

T-BIWF Addr = y


BCS-ID = “65”,


BNC-ID: = 710,

BNCL-ID = 1000,

{BNCL characteristics},

Initiation of information flow:  Processing of information flow 4a.

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(1) and ACN(2).  The access node issues information flow 4a towards ACN(2).  Information flow’(4a)’s link information was determined from the link information received in information flow 0.  Access Node 1 awaits the commitment information from ACN(2).

4a
Bearer-Setup.Req
ACN(1) to ACN(2)

Address Information
Control information
Bearer information

T-BIWF Addr = y,


BCS-ID = “25”,


BNC-ID: = 710,

BNCL-ID = 1001,

{BNCL characteristics},

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(2) and ACN(3)).  The access node issues information flow 7b towards ACN(3).  Information flow’(4b)’s link information was determined from the link information received in information flow 4.  Access Node 2 awaits the commitment information from ACN(3).

4b
Bearer-Setup.Req
ACN(2) to ACN(3)

Address Information
Control information
Bearer information

T-BIWF Addr = y,


BCS-ID = “18”,


BNC-ID: = 710,,

BNCL-ID = 1002,

{BNCL characteristics},

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(3) and ACN(4).  The access node issues information flow 4c towards ACN(4).  Information flow’(4c)’s link information was determined from the link information received in information flow 4a.  Access Node 3 awaits the commitment information from ACN(4).

4c
Bearer-Setup.Req
ACN(3) to ACN(4)

Address Information
Control information
Bearer information

T-BIWF Addr = y,


BCS-ID = “27”,


BNC-ID: = 501,

BNCL-ID = 1003,

{BNCL characteristics},

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(4) and BCF(y).  The access node issues information flow 4d towards BCF(y). .  Information flow’(4d)’s link information was determined from the link information received in information flow 4b.  Access Node 4 awaits the commitment information from BCF(y).

4d
Bearer-Setup.Req
ACN(4) to BCF(y)

Address Information
Control information
Bearer information

T-BIWF Addr = y,


BCS-ID = “15”,


BNC-ID: = 710,

BNCL-ID = 1004,

{BNCL characteristics},

Processing upon receipt:  The selected Bearer Inter-working Function validates the request and notifies its associated Call Service function that a bearer has been requested between TE-A and ISN-B.  This is done via information flow 4e.  The Call Service Function correlates the incoming bearer request with the existing call request.  It instructs BCF(y) to cut-through the incoming bearer link from TE(A) to the designated outgoing port of the BCF using information flow 6.  BCF(y) then issues information flow 7 towards Access Node 4.  In addition the call service function may issue information flow 5 towards the terminating TSN(B).  

5
ACM
ISN(B) to TSN(B)

Address Information
Control information
Bearer information


CIC-ID: = 6000


 Bearer Service Characteristics

Initiation of information flow:  Processing of information flow 4d.

Processing upon receipt:  Further actions associated with TSN(x) are out side of the scope of these signalling requirements. The requirements are contained in TRQ.2140, Signalling Requirements for BICC Capability Set 1.

OR
5a
No BICC Message is Forwarded at This Time
7
Bearer-Setup.Connect
BIWF(y) to ACN(4)

Address Information
Control information
Bearer information


BCS-ID = “15”
BNCL-ID = 1004,

Initiation of information flow:  Processing of information flow 6.

Processing upon receipt:  The access node notes the confirmation of the establishment request and issues information flow 7b towards Access Node 3.

7b
Bearer-Setup.Connect
ACN(4) to ACN(3)

Address Information
Control information
Bearer information


BCS-ID = “27”
BNCL-ID = 1003,

Processing upon receipt:  The access node notes the confirmation of the establishment request  and issues information flow 7c towards Access Node 2.

7c
Bearer-Setup.Connect
ACN(3) to ACN(2)

Address Information
Control information
Bearer information


BCS-ID = “18”
BNCL-ID = 1002,

Processing upon receipt:  The access node notes the confirmation of the establishment request  and issues information flow 7d towards Access Node 1.

7d
Bearer-Setup.Connect
ACN(2) to ACN(1)

Address Information
Control information
Bearer information


BCS-ID = “25”
BNCL-ID = 1001,

Processing upon receipt:  The access node notes the confirmation of the establishment request  and issues information flow 7e towards  TE -A .

7e
Bearer-Setup.Connect
ACN(1) to BCF(X)

Address Information
Control information
Bearer information


BCS-ID = “65”
BNCL-ID = 1000,

Processing upon receipt:  The Bearer Inter-Working Function records the establishment of the Access connection, and issues information flow 7f notifying its associated call service function that the requested bearer action has been completed.  The call service function records the completion of the bearer action , notifies the BCF-x to cut-through the connection and to apply ringing and CgPN in FSK using information flow 7g.  It issues flow 8 indicating alerting to ISN(B) and awaits further response to the ringing.  
A to I
Loop Reverse Battery Call Setup 
between TE(A) and ISN(B)

Address Information
Control information
Bearer information


CCA-ID = 5,


BNC-ID: = 710,



Initiation of information flow:  Processing of information flow 7g

Processing:  Message flows A through I are included for the situation where CSF-N in ISN(B) controls the establishment of a connection to an analogue line with Loop Reverse Battery signalling.  Information flow A may begin anytime after information flow 3a, although initiation after 7g is recommended to allow bearer cut-through for in-band MF adressing.  Information flow H may transition to either information flow I, which is a notification to the CSF in TE(A) to send alerting using information flow 8, or to in-band audible ringing. 
8
ALERTING 
TE(A) to ISN(B)

Address Information
Control information
Bearer information


CCA-ID = 5,


BNC-ID: = 710,



Initiation of information flow:  Processing of information flow 7g

Processing upon receipt:  The Interface Serving node records the alerting condition within its own data base and determines if ACM call progress information should be returned to the requesting trasnit network TSN(B).

9
ACM
ISN(B) to TSN(B)

Address Information
Control information
Bearer information


CIC-ID: = 6000


 

Initiation of information flow:  Processing of information flow 8 and no ACM being forwarded in information flow 5.

Processing upon receipt: Further actions associated with TSN(x) are out side of the scope of these signalling requirements. The requirements are contained in TRQ.2140, Signalling Requirements for BICC Capability Set 1.
10
OFFHOOK
TE(A)

Address Information
Control information
Bearer information


SIGNAL = Offhook


Initiation of information flow:  TE(A) receives offhook from the user has answered.

Processing upon receipt: When the TE(A) receives this information flow it terminates ringing and records the answer condition within its own data base.  It intitiates connect with information flow 11 toward ISN(B). 

11
CONNECT
TE(A) to ISN(B)
Address Information
Control information
Bearer information


CCA-ID = 5,




Initiation of information flow:  Processing of information flow 10.

Processing upon receipt: When the ISN(B) receives this information flow it forwards this call progress information towards the requesting transit network TSN(B) by issuing information flow 12, and records the answer condition within its own data base.  

12
ANM
ISN(B) to TSN(B)
Address Information
Control information
Bearer information


CIC-ID = 6000


Initiation of information flow:  TE(A) indicates that the user has answered in information flow 11.

Processing upon receipt: Further actions associated with TSN(x) are out side of the scope of these signalling requirements. The requirements are contained in TRQ.2140, Signalling Requirements for BICC Capability Set 1.  

13
CONNECT ACKNOWLEDGE
ISN(B) to TE(A)
Address Information
Control information
Bearer information


CCA-ID = 5,


Processing upon receipt:  The ISN(B) serving an ISDN or B-ISDN interface may respond with this information flow to confirm the connection. 

2.1.1.4 Forward Establishment of a Access Network Connection – ISN(B) Origination 
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Figure 8-5:  Forward Establishment of a Access Connection –ISN(B) Origination

The information flows and functional entity actions illustrated in Figure 8-5 are described in the following numbered paragraphs. The cut through points illustrated in the figure are the latest point at which cut through has occurred.  Depending on the bearer control protocol , cut through may occur at an earlier point in time.

0
SETUP
ISN (B) 

Address Information
Control information
Bearer information

(Called-Party-Addr) = User B,

(Calling-Party-Addr) = User A,
CIC-ID = 6000


Initiation of information flow:  A user associated with a TE(A) on a distant BICC node has requested a N-ISDN service.

Processing upon receipt:  When the ISN’s CSF-N receives this information flow, it validates the request, determines the bearer inter-working function (BCF = N) that is used to interface with the destination associated with the called party.  The CSF-N chooses a unique call reference value of 5 and passes this value to the chosen BIWF’s BCF-N.  The CSF-N also indicates that this will be a forward setup request. The BCF-N specifies a unique BNC-ID of 710 and the information to be carried by the BNC Characteristics parameter. It passes this information to the CSF-N (Note: this interaction between the CSF and BCF is represented by information flows 1 & 1a).  The CSF- then issues information flow 3 toward TE(A).  Information flow 3 indicates that a forward setup of the bearer is requested, and awaits the response indicating the address of the destination BCFin TE(A).

2
SETUP
TE(A) to ISN(B)

Address Information
Control information
Bearer information

(Called-Party-Addr) = User B, 

(Calling-Party-Addr) = User A,

O-CSF Addr = CSF-N(ISN-A),


CCA-ID = 5

Action Indication = Connect Forwards
BNC-ID = 710

Bearer Service Characteristics

BNC Characteristics



Initiation of information flow:  Processing of information flow 1a and 1b.

Processing upon receipt:  TE(A) validates the request and determines the bearer inter-working function (BWIF = x) to be used to carry the new Access connection between TE(A) and ISN(B).  The CSF-_ then communicates with (information flow 2a) the selected bearer inter-working function indicating a forward setup request, BNC-ID value of 710, and obtains the address of BCF=x (information flow 2b) .  The CSF-N proceeds to notify ISN(B) that it will need to begin to establish the Access network connection between its selected BIWF and the selected BIWF within the scope of TE(A).  This is accomplished by issuing information flow 3.    TE(A) awaits the completion of the Access network connection

3
SETUP ACKNOWLEDGE
TE(A) to ISN(B)

Address Information
Control information
Bearer information

D-BCF Addr = x
CCA-ID: = 5

Action Indication = Connect Forward

 
 BNC-ID: = 710,

Bearer Service Characteristics

Initiation of information flow:  Processing of information flow 2, 2a, 2b.

Processing upon receipt: When the ISN-B receives this information flow it notes that TE(A) has acknowledged call processing and initiates information flow 3a requesting that BCF-N initiate forward bearer setup flow 4.
4
Bearer-Setup.Request
BIWF(y) to ACN(4)

Address Information
Control information
Bearer information


BCS-ID = “15”
BNCL-ID = 1004,

Initiation of information flow:  Processing of information flow 3a.

Processing upon receipt:  The access node notes the confirmation of the establishment request and issues information flow 4a toward Access Node 3.
4a
Bearer-Setup.Request
ACN(4) to ACN(3)

Address Information
Control information
Bearer information


BCS-ID = “27”
BNCL-ID = 1003,

Processing upon receipt:  The access node notes the confirmation of the establishment request  and issues information flow 4b toward Access Node 2.

4b
Bearer-Setup.Request
ACN(3) to ACN(2)

Address Information
Control information
Bearer information


BCS-ID = “18”
BNCL-ID = 1002,

Processing upon receipt:  The access node notes the confirmation of the establishment request  and issues information flow 4c toward Access Node 1.

4c
Bearer-Setup.Request
ACN(2) to ACN(1)

Address Information
Control information
Bearer information


BCS-ID = “25”
BNCL-ID = 1001,

Processing upon receipt:  The access node notes the confirmation of the establishment request  and issues information flow 4d toward  TE -A .

4d
Bearer-Setup.Request
ACN(1) to BCF(X)

Address Information
Control information
Bearer information


BCS-ID = “65”
BNCL-ID = 1000,

Processing upon receipt:  The Bearer Inter-Working Function in TE(A) records the establishment of the Access connection, notifies its associated CSF with information flow 4e. The CSF informs the BCF in flow 4f to perform cut-through of the incoming BNC Link established between the two BIWFs.  The call service function records the completion of the bearer action.  The BCF then initiates call flow 5 to initiate the outgoing BNC link connection using information from flow 2. 
5
Bearer-Setup.Connect
BCF(X) to ACN(1)

Address Information
Control information
Bearer information

T-BIWF Addr = y


BCS-ID = “65”,


BNC-ID: = 710,

BNCL-ID = 1000,

{BNCL characteristics},

Initiation of information flow:  Processing of information flows 2 and 4f.

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(1) and ACN(2).  The access node issues information flow 5a towards ACN(2).  Information flow’(5a)’s link information was determined from the link information received in information flow 5.  Access Node 1 awaits the commitment information from ACN(2).

5a
Bearer-Setup.Connect
ACN(1) to ACN(2)

Address Information
Control information
Bearer information

T-BIWF Addr = y,


BCS-ID = “25”,


BNC-ID: = 710,

BNCL-ID = 1001,

{BNCL characteristics},

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(2) and ACN(3)).  The access node issues information flow 5b towards ACN(3).  Information flow’(5b)’s link information was determined from the link information received in information flow 5a.  Access Node 2 awaits the commitment information from ACN(3).

5b
Bearer-Setup.Connect
ACN(2) to ACN(3)

Address Information
Control information
Bearer information

T-BIWF Addr = y,


BCS-ID = “18”,


BNC-ID: = 710,,

BNCL-ID = 1002,

{BNCL characteristics},

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(3) and ACN(4).  The access node issues information flow 5c towards ACN(4).  Information flow’(5c)’s link information was determined from the link information received in information flow 5b.  Access Node 3 awaits the commitment information from ACN(4).

5c
Bearer-Setup.Connect
ACN(3) to ACN(4)

Address Information
Control information
Bearer information

T-BIWF Addr = y,


BCS-ID = “27”,


BNC-ID: = 501,

BNCL-ID = 1003,

{BNCL characteristics},

Processing upon receipt:  The selected access node validates the request and determines the route and Access transport facility used to carry the new Access connection between ACN(4) and BIWF(y).  The access node issues information flow 5d towards BIWF(y). .  Information flow’(5d)’s link information was determined from the link information received in information flow 5c.  Access Node 4 awaits the commitment information from BCF(y).

5d
Bearer-Setup.Connect
ACN(4) to BCF(y)

Address Information
Control information
Bearer information

T-BIWF Addr = y,


BCS-ID = “15”,


BNC-ID: = 710,

BNCL-ID = 1004,

{BNCL characteristics},

Processing upon receipt:  The selected Bearer Inter-working Function validates the request and notifies its associated Call Service function that a bearer has been connected between TE-A and ISN-B.  This is done using information flow 5e.  The Call Service Function correlates the incoming bearer request with the incoming call request and issues information flow 6 toward the requesting transit network TSN(B) and informs BCF(y) to perform cut-through in information flow 5f. 
6
ACM
ISN(B) to TSN(B)

Address Information
Control information
Bearer information

,
CIC-ID: = 6000


 Bearer Service Characteristics

Initiation of information flow:  Processing of information flow 5e.

Processing upon receipt: Further actions associated with TSN(x) are out side of the scope of these signalling requirements. The requirements are contained in TRQ.2140, Signalling Requirements for BICC Capability Set 1.
OR
6b
No BICC Message is Forwarded at This Time
7
INFORMATION 
ISN(B) to TE(A)

Address Information
Control information
Bearer information

(Called-Party-Addr) = User B,

(Calling-Party-Addr) = User A,
CCA-ID = 5,


BNC-ID: = 710,



Initiation of information flow:  Processing of information flow 5e`

Processing upon receipt:  The CSF in the terminal equipment notifies its bearer inter-working unit BIWF(x) in information flow 7a to begin ringing of the called party’s equipment. It also initiates information flow 8 toward ISN(B) indicating that the called party is being alerted.  The bearer inter-working function issues information flow 7b which begins ringing, delivery of CgPN in FSK.  It then waits for a response from the called party.  
A to I
Loop Reverse Battery Call Setup 
between TE(A) and ISN(B)

Address Information
Control information
Bearer information


CCA-ID = 5,


BNC-ID: = 710,



Initiation of information flow:  Processing of information flow 7a.

Processing:  Message flows A through I are included for the situation where CSF-N in ISN(B) controls the establishment of a connection to an analogue line with Loop Reverse Battery signalling.  Information flow A may begin anytime after information flow 2a, although initiation after 7b is recommended to allow bearer cut-through for in-band MF addressing.  Information flow H may transition to either information flow I, which is a notification to the CSF in TE(A) to send alerting using information flow 8, or to in-band audible ringing. 
8
ALERTING 
TE(A) to ISN(B)

Address Information
Control information
Bearer information


CCA-ID = 5,


BNC-ID: = 710,



Initiation of information flow:  Processing of information flow 7b.
Processing upon receipt:  The Interface Serving node records the alerting condition within its own data base and determines if ACM call progress information should be returned to the requesting transit network TSN(B).
9
ACM
ISN(B) to TSN(B)

Address Information
Control information
Bearer information

(Calling-Party-Addr) = User A,
CIC-ID: = 6000


 Bearer Service Characteristics

Initiation of information flow:  Processing of information flow 8, conditional on no SETUP being forwarded in information flow 6.

Processing upon receipt: Further actions associated with TSN(x) are out side of the scope of these signalling requirements. The requirements are contained in TRQ.2140, Signalling Requirements for BICC Capability Set 1.
10
OFFHOOK
TE(A)

Address Information
Control information
Bearer information


SIGNAL = Offhook


Initiation of information flow:  TE(A) receives offhook from the user has answered.

Processing upon receipt: When the TE(A) receives this information flow it terminates ringing and records the answer condition within its own data base.  It intitiates connect with information flow 11 toward ISN(B). 

11
CONNECT
TE(A) to ISN(B)

Address Information
Control information
Bearer information


CCA-ID = 5,




Initiation of information flow:  Processing of information flow 10.

Processing upon receipt: When the ISN(B) receives this information flow it forwards this call progress information toward the requesting transit network TSN(B) by issuing information flow 12, and records the answer condition within its own data base.  

12
ANM
ISN(B) to TSN(B)

Address Information
Control information
Bearer information


CIC-ID = 6000


Initiation of information flow:  TE(A) indicates that the user has answered in information flow 11.

Processing upon receipt: Further actions associated with TSN(x) are out side of the scope of these signalling requirements. The requirements are contained in TRQ.2140, Signalling Requirements for BICC Capability Set 1.  
13
CONNECT ACKNOWLEDGE
ISN(B) to TE(A)

Address Information
Control information
Bearer information


CCA-ID = 5,


Processing upon receipt:  The ISN(B) serving an ISDN or B-ISDN interface may respond with this information flow to confirm the connection. 




* CONTACT: Mike Tisiker, Tel: +1.847-248-5480, e-mail: � HYPERLINK mailto:rbuhrke@lucent.com ��mike.tisiker@ameritech.com�, Fax: +1.734-523-2562
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