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Abstract

During the progress of a call with a bearer path between BCF-N(x) and BCF-N(y) there may be the need at BCF-N(y) redirect the bearer path to a different BCF-N(z).  Under these circumstances it is desirable to re-establish a new bearer path from BCF-N(x) to BCF-N(z) rather than relaying the bearer path via BCF-N(y) which may cause reduced reliability,  additional bearer delay and use network resources inefficiently.  

This contribution describes examples where Bearer Redirection would be used during the progress of a BICC call and compares this to the more traditional approaches used by ISUP.

1 Overview

Once a BICC call has been established over a packet network it may be desirable, for certain services, to subsequently re-direct the call to an alternate termination point.  One example of this would be where a user initially calls an automated service and subsequently is re-directed to another user or service (such as a conference bridge) depending upon their input.

This contribution describes how this type of service would be achieved using the proposed In-Service Bearer Re-direction capability of BICC and compares this to how a similar service might be achieved using more traditional forms of re-direction employed by ISUP.

2 The Scenario

There are many common services (including many common IN services) that can make use of the bearer redirection facility.  Some examples of these services are (by no means a complete list):

· Playing an announcement whilst a user waits in a queue for a call centre

· Call forwarding on No Reply when ISN(B) is a local exchange.

· Calling Card Services

· VPN Remote Access

· Conferencing Services

For the purpose of illustration this document describes a generic service that could represent a number of the above listed examples.

A service provider provides an automated service that is the first point of contact for a user.  Once connected the user provides input (using voice or keypad) that identifies their request.  Based on the user input and other inputs such as time of day, the service determines that in order to serve the request the caller needs to be re-directed to a terminal on a different switch in the network.  Two cases are examined, one in which the new BCF-N is on the same ISN and one in which the new BCF-N is on a completely separate ISN.  In both cases the terminating user is located in the ISDN network.

3 Proposed Solution Using Voice Path Chaining

In a traditional TDM network, a commonly used technique for providing the service would be to chain the voice path when the call was redirected.

Figure 1 shows the case in which the new BCF-N is located on the same ISN.  The figure shows the basic steps in providing this service using the Voice Path Chaining technique.  The steps are:

A. User at ISDN(A) places call to automated service located at ISN(B).

1) The ISDN call set up is performed between ISDN(A) and ISN(A).

2) ISN(A) determines that the call should be routed to ISN(B) and sets up the call using BICC.

3) ISN(B) determines that the call should terminate on BCF-N(y) which will provide the automated service.

4) The bearer path is set up between the BCF-N(x) terminating the ISUP trunk at ISN(A) to the BCF-N(y) providing the automated service at ISN(B).

5) The User at ISDN(A) interacts with the automated service at ISN(B) (e.g. voice response, keypad input, etc).

B. The automated service at ISN(B) determines that the user should be connected to another user, accessible via BCF-N(z) on the same ISN(B).    

1) ISN(B) determines that ISDN(C) can be reached via BCF-N(z).

2) ISN(B) sets up a new (internal) bearer segment between BCF-N(y) and BCF-N(z).

3) BCF-N(y) links the new bearer path to BCF-N(z) with the existing path from BCF-N(x).

4) ISN(B) sets up a call to ISDN(C) using ISUP on selected trunk terminating on BCF-N(z).

C. The user at ISDN(C) answers the call and the conversation proceeds over the chained bearer path.

Figure 1: Example of Voice Path Chaining (Same ISN)
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Figure 2 shows the steps involved using this technique when the terminating ISDN(C) is accessed via a separate ISN.    The steps are:

A. User at ISDN(A) places call to automated service located at ISN(B).  

1) The ISDN call set up is performed between ISDN(A) and ISN(A).

2) ISN(A) determines that the call should be routed to ISN(B) and sets up the call using BICC.

3) ISN(B) determines that the call should terminate on BCF-N(y) which will provide the automated service.

4) The bearer path is set up between the BCF-N(x) terminating the ISUP trunk at ISN(A) to the BCF-N(y) providing the automated service at ISN(B).

5) The User at ISDN(A) interacts with the automated service at ISN(B) (e.g. voice response, keypad input, etc).

B. The automated service at ISN(B) determines that the user should be connected to another user via ISN(C).  

1) Using BICC, a call is set up from ISN(B) to ISN(C).  

2) ISN(C) determines that the user is actually reached via ISDN(C) and sets up a call to ISDN(C) using ISUP.  

3) A bearer path is set up between BCF-N(y) which terminates the current bearer path for the call and BCF-N(z) which serves the trunk to ISDN(C).  

4) BCF-N(y) links the two bearer paths together.

C. The user at ISDN(C) answers the call and the conversation proceeds over the chained bearer path.

Figure 2: Example of Voice Path Chaining (Different ISN)
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4 Proposed Solution Using Pivot Routing/Redirection (Q.730)

Another technique that could be used to implement the service would be using pivot routing as specified in Q.730 where, once a decision to forward the call is made, the original call is taken down with request to redirect the call to a different DN.  Note that in the following examples it is assumed that ISN(A) has indicated an offer to redirect the call in the original IAM sent to ISN(B).

Figure 3 shows the steps involved using this technique when the final user is accessed via the same ISN.    The steps are:

A. User at ISDN(A) places call to automated service located at ISN(B).  

1) The ISDN call set up is performed between ISDN(A) and ISN(A).

2) ISN(A) determines that the call should be routed to ISN(B) and sets up the call using BICC.

3) ISN(B) determines that the call should terminate on BCF-N(y) which will provide the automated service.

4) The bearer path is set up between the BCF-N(x) terminating the ISUP trunk at ISN(A) to the BCF-N(y) providing the automated service at ISN(B).

5) The User at ISDN(A) interacts with the automated service at ISN(B) (e.g. voice response, keypad input, etc).

B. The automated service at ISN(B) determines that the user should be connected to another user via ISN(C).  

1) The original BICC call is released with a request to redirect the call to the new user at ISDN(C).  The call context is removed from ISN(B).

C. ISN(A) completes release of previous call and sets up new call as directed.

1) ISN(A) initiates a new BICC call set up to ISN(B) based on the request in release of previous BICC call from ISN(B).  

2) ISN(B) selects BCF-N(z) with trunk to ISDN(C) and new bearer path is set up to BCF-N(x).

3) ISN(B) sets up ISUP call to ISDN(C) using BCF-N(z). 

4) ISDN(C) terminates the call on the requested user.

D. The user at ISDN(C) answers the call and the conversation proceeds over the new bearer path.

Figure 3: Example of Pivot Routing (Same ISN)
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Figure 4 shows the steps involved using this technique when the final user is accessed via a separate ISN.    The steps are:

A. User at ISDN(A) places call to automated service located at ISN(B).  

1) The user at ISDN(C) answers the call and the conversation proceeds over the new bearer path. The ISDN call set up is performed between ISDN(A) and ISN(A).

2) ISN(A) determines that the call should be routed to ISN(B) and sets up the call using BICC.

3) ISN(B) determines that the call should terminate on BCF-N(y) which will provide the automated service.

4) The bearer path is set up between the BCF-N(x) terminating the ISUP trunk at ISN(A) to the BCF-N(y) providing the automated service at ISN(B).

5) The User at ISDN(A) interacts with the automated service at ISN(B) (e.g. voice response, keypad input, etc).

B. The automated service at ISN(B) determines that the user should be connected to another user via ISN(C).  

1) The original BICC call is released with a request redirect the call to the user at ISDN(C).  ISN(B) is now removed from the call control path for the duration of the call.

C. ISN(A) completes release of previous call and sets up new call as directed.

1) ISN(A) initiates a new BICC call set up to ISN(C) based on the request in release of BICC call from ISN(B).  

2) ISN(C) selects BCF-N(z) with trunk to ISDN(C) and new bearer path is set up to BCF-N(x).

3) ISN(C) sets up ISUP call to ISDN(C) using BCF-N(z). 

4) ISDN(C) terminates the call on the requested user.

D. The user at ISDN(C) answers the call and the conversation proceeds over the new bearer path.

Figure 4: Example of Pivot Routing (Different ISN)
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5 Proposed Solution Using BICC In-Progress Bearer Redirection

This section proposes a new capability for BICC to allow the bearer path to be redirected independently from the call control path, taking advantage of the capabilities of the underlying packet network and the separation of control and bearer offered by BICC.  In the following examples it is assumed that ISN(A) has indicated an ability/offer to redirect the bearer path in the original IAM sent to ISN(B).

Figure 5 shows the case in which the new BCF-N is located on the same ISN.  The figure shows the basic steps in providing this service using the Bearer Redirection capability.  The steps are:

A. User at ISDN(A) places call to automated service located at ISN(B).  

1) The ISDN call set up is performed between ISDN(A) and ISN(A).

2) ISN(A) determines that the call should be routed to ISN(B) and sets up the call using BICC.

3) ISN(B) determines that the call should terminate on BCF-N(y) which will provide the automated service.

4) The bearer path is set up between the BCF-N(x) terminating the ISUP trunk at ISN(A) to the BCF-N(y) providing the automated service at ISN(B).

5) The User at ISDN(A) interacts with the automated service at ISN(B) (e.g. voice response, keypad input, etc).

B. The automated service at ISN(B) determines that the user should be connected to another user, accessible via BCF-N(z) on the same ISN(B).  

1) ISN(B) determines that the user is actually reached via ISDN(C) and sets up a call to ISDN(C) using ISUP (from BCF-N(z)).

2) A bearer redirection request is made to ISN(A) using BICC to redirect the bearer from BCF-N(y) to BCF-N(z) which serves the selected trunk to ISDN(C).  

3) A bearer path is set up between BCF-N(x) which serves the trunk to ISDN(A) and BCF-N(z) which serves the trunk to ISDN(C).  

4) The original bearer path from BCF-N(x) to BCN-N(y) is taken down as it is no longer required.

C. The user at ISDN(C) answers the call and the conversation proceeds over the redirected bearer path.

Figure 5 Example of BICC Bearer Redirection (Same ISN)


[image: image5.wmf] 

BCF

-

N 

(x)

 

CSF

-

N

 

ISN (A)

 

BCF

-

N 

(y)

 

CSF

-

N

 

ISN (B)

 

ISDN 

(A)

 

BICC Call Se t up

 

A

 

User at 

ISDN(A) calls 

automated  service at 

ISN(B). BICC call set up 

to BCF

-

N providing 

service is initiated and 

bearer path is set up.

 

 

User interacts with 

service provided by 

BCF

-

N (y).

 

ISUP 

Call 

Set up

 

Packet Bearer Path

 

TDM Bearer

 

ISUP Control Association

 

BICC Control Association

 

BCF

-

N 

(x)

 

CSF

-

N

 

ISN (A)

 

BCF

-

N 

(y)

 

CSF

-

N

 

ISN (B)

 

BCF

-

N 

(z)

 

I

SDN 

(A)

 

ISDN 

(C)

 

C

 

User at ISDN(C) 

ans

wers and 

conversation 

proceeds over new 

bearer path.

 

BCF

-

N 

(x)

 

CSF

-

N

 

ISN (A)

 

BCF

-

N 

(y)

 

CSF

-

N

 

ISN (B)

 

BCF

-

N 

(z)

 

ISDN 

(A)

 

ISDN 

(C)

 

B

 

Service at ISN(B) 

determines call to be 

redirected to user on 

ISDN(C).  ISN(B) 

determines that 

ISDN(C) can be 

reached via BCF

-

N(z) 

and requests bearer to 

be re

-

directed to BCF

-

N(z).

 

BICC Bearer Redirection

 

ISUP 

Call 

Set up

 


Figure 6 shows the first case in which the new BCF-N is located on a separate ISN.  The figure shows the basic steps in providing this service using the Bearer Redirection capability.  The steps are:

A. User at ISDN(A) places call to automated service located at ISN(B).  

1) The ISDN call set up is performed between ISDN(A) and ISN(A).

2) ISN(A) determines that the call should be routed to ISN(B) and sets up the call using BICC.

3) ISN(B) determines that the call should terminate on BCF-N(y) which will provide the automated service.

4) The bearer path is set up between the BCF-N(x) terminating the ISUP trunk at ISN(A) to the BCF-N(y) providing the automated service at ISN(B).

5) The User at ISDN(A) interacts with the automated service at ISN(B) (e.g. voice response, keypad input, etc).

B. The automated service at ISN(B) determines that the user should be connected to another user via ISN(C).  

1) Using BICC, a call is set up from ISN(B) to ISN(C).

2) ISN(C) determines that the user is actually reached via ISDN(C) and sets up a call to ISDN(C) using ISUP.

3) A bearer path is set up between BCF-N(x) which serves the trunk to ISDN(A) and BCF-N(z) which serves the trunk to ISDN(C).  

4) The original bearer path from BCF-N(x) to BCN-N(y) is taken down as it is no longer required.

C. The user at ISDN(C) answers the call and the conversation proceeds over the redirected bearer path.  ISN(B) acts as a CMN for the duration of the call.

Figure 6: Example of BICC Bearer Redirection (Separate ISN)
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6 Comparison

The three solutions presented above are compared in Table 1.  

Table 1 Comparison of Proposed Solutions (Different ISN)


Chained Bearer
Pivot Routing (Q.730)
Bearer Redirection

Pros
· Fastest to set up

· Uses existing BICC protocol interactions.

· Lowest amount of BICC messaging
· Minimizes resources in packet network (optimal bearer path routing)

· Uses existing BICC (ISUP) protocol interactions

· Minimizes MG resource utilization (no intermediate MG)
· Minimizes resources in packet network (optimal bearer path routing)

· Minimizes MG resource utilization (no intermediate MG)

· Originating ISN(A) does not need to be aware of terminating ISN(C).  This knowledge can be restricted to ISN(B).

· No change to billing/accounting model.

Cons
· Wastes MG resources.

· Impacts on voice quality due to Increased bearer delay, delay variation and reduced reliability (intermediate MG)

· Wastes packet network resources (not optimal bearer path routing).

· Requires packet to packet capability on ALL gateways.
· Originating ISN(A) must be able to route to terminating ISN(C) (e.g. using translations).

· ISN(B) unable to take remedial action if new call fails.

· Billing model for existing services may need to change. 

· Additional complete BICC call set up required [same ISN}
· Additional BICC messaging required.

7 Summary and proposal

Examining the comparison in the previous section the following can be seen:

· Bearer Path Chaining, currently the most widely deployed solution in TDM networks, suffers from several major deficiencies in packet networks which will limit its applicability to a very limited set of situations (e.g. may still apply at network boundaries where interworking is required).

· The Pivot Routing technique, although it addresses most of the deficiencies of bearer path chaining in packet networks, has limited deployment in existing TDM networks.  Deployment of pivot routing would result in potential changes to existing billing/accounting models and increases call overhead and complexity.  Provisioning of translations would also be impacted since full translation/routing would need to be available in all offices offering redirection capability.

· BICC Bearer Redirection addresses the limitations of Bearer Path Chaining while minimizing impacts on currently deployed services, by taking advantage of the separation of call control from bearer which is provided by BICC.  This is particularly important where the original and subsequent BCF-Ns are controlled by the same CSF-N.  

Overall, the BICC Bearer Redirection approach is an essential capability for BICC to enable the efficient implementation and operation of services in packet networks, such as those currently deployed using in the existing TDM network.  The BICC Bearer Redirection capability does not preclude the use of Bearer Chaining and Pivot Routing (Q.730) where appropriate, but would be a compliment to these approaches allowing BICC to make better use of the capabilities of the packet network while minimizing impacts on existing services.

The Bearer Redirection capability should be able use many of the procedures specified for redirection (pivot routing) in Q.730 (such as specifying and handling offers to redirect) as a basis for its operation.  Additions to this specification will be required to provide the separation between bearer and signalling that is the basis of Bearer Redirection.
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ISUP Call Set up
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User at ISDN(C) answers and User at ISDN(A) and conversation proceeds over chained bearer path.
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Service at ISN(B) determines call to be redirected to user on ISDN(C).  BICC call setup to ISN(C) initiated and a new bearer path is setup from BCN-N (y) to BCF-N (z).



















User at ISDN(A) calls automated  service at ISN(B). BICC call set up to BCF-N providing service is initiated and bearer path is set up.







User interacts with service provided by BCF-N (y).
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BICC Call Set  up







ISN(A) initiates new BICC call set up to user on ISDN(C) via ISN(B).  Bearer path is established to BCF-N(z) and ISUP call to user is set up from ISN(B) to ISDN(C). 











User at ISDN(C) answers and conversation proceeds over new bearer path.
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BICC Call Release with Redirect







Service at ISN(B) determines call to be redirected to user on ISDN(C).







ISN(B) releases original call with request to re-connect to user on ISDN(C).
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User at ISDN(A) calls automated  service at ISN(B). BICC call set up to BCF-N providing service is initiated and bearer path is set up.







User interacts with service provided by BCF-N (y).
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ISUP Call Set up
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User at ISDN(C) answers and conversation proceeds over new bearer path.































BICC Call Release with Redirect











ISN(A) initiates new BICC call setup to ISN(C) based on info supplied by ISN(B) in release.  ISN(C) sets up ISUP call  to ISDN(C) which terminates call on user.







Service at ISN(B) determines call to be redirected to user on ISDN(C).







ISN(B) releases original call with request to re-connect to user on ISDN(C).















User at ISDN(A) calls automated  service at ISN(B). BICC call set up to BCF-N providing service is initiated and bearer path is set up.







User interacts with service provided by BCF-N (y).











D







ISDN (C)







ISDN (A)







ISN (C)







CSF-N







BCF-N (z)















Packet Bearer Path



TDM Bearer



ISUP Control Association



BICC Control Association







ISDN (C)







ISDN (A)







ISN (C)







CSF-N











BCF-N (z)















BICC Call Set up







ISN (A)







CSF-N







BCF-N (x)







C







B







A







BICC Call Se t up







ISDN (A)







ISN (B)







CSF-N







BCF-N (y)











ISN (A)







CSF-N







BCF-N (x)















ISN (A)



































































ISDN (A)











CSF-N







BCF-N (x)







� EMBED MS_ClipArt_Gallery.5  ���







ISN (B)







CSF-N







BCF-N (y)







ISN (A)







CSF-N







BCF-N (x)











_1015761698



_1015765366




_1016882255.doc
[image: image1.wmf][image: image2.wmf][image: image3.wmf][image: image4.wmf][image: image5.wmf]





























































































































































































































































































































































































































































































� EMBED MS_ClipArt_Gallery.5  ���























ISUP Call Set up
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BICC Bearer Redirection







User at ISDN(C) answers and conversation proceeds over new bearer path.







































Service at ISN(B) determines call to be redirected to user on ISDN(C).  ISN(B) determines that ISDN(C) can be reached via BCF-N(z) and requests bearer to be re-directed to BCF-N(z).



















User at ISDN(A) calls automated  service at ISN(B). BICC call set up to BCF-N providing service is initiated and bearer path is set up.







User interacts with service provided by BCF-N (y).
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ISUP Call Set up
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BICC Bearer Redirection







User at ISDN(C) answers and User at ISDN(A) and conversation proceeds over new bearer path. ISN(B) becomes a CMN for this call.
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Service at ISN(B) determines call to be redirected to user on ISDN(C).  BICC call set up to ISN(C) initiated. Second bearer path is set up and first path taken down.



















User at ISDN(A) calls automated  service at ISN(B). BICC call set up to BCF-N providing service is initiated and bearer path is set up.
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Service at ISN(B) determines call to be redirected to user on ISDN(C).  ISN(B) determines that ISDN(C) can be reached via BCF-N(z), sets up a new bearer segment to BCF-N(z) and sets up ISUP call to ISDN(C)
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User at ISDN(A) calls automated  service at ISN(B). BICC call set up to BCF-N providing service is initiated and bearer path is set up.
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