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1. Overview

1.1 Dual Mode Wi-Fi/Cellular  with Call Retention High Level Solution Description

The Cisco-NewStep Cellular-Wi-Fi Roaming solution provides a subscriber with automatic switching of calls between Wi-Fi or Cellular spectrum depending on the suitability of the Wi-Fi signal.

The mechanisms listed below provide the service. 

1.1.1 Client Wi-Fi Presence Registration

The Wi-Fi connectivity Registration from the Handset client is received over the JTAPI interface between the CSN server and the Call Manager. This connectivity information is sent by the CallManager to the CSN as a result of the Handset registering with the CallManager. 

In addition to connectivity information the user has the ability to pre-configure 4 modes of operation: WiFi-only, WiFi -Preferred, Cellular-Preferred and Cellular-only, and the user has the option of selecting the preferred mode of operation.


This registration is used by the CSN as follows:

· Initial call set-up:  If presence registration has been received, the CSN routes calls to the Wi-Fi mode DN of the handset. Without the registration, or after de-registration, the CSN routes calls to the cellular DN of the handset.

· Cellular Hand Back DN: The Hand Back DN is used to hand the call from Wi-Fi to Cellular. The cellular mode of the Handset initiates a call to this DN to the CSN. After receiving the call the CSN joins the cellular session with the related Wi-Fi session. Once successful the CSN then releases the Wi-Fi call leg from the session leaving the Cellular call leg connected to the other party.
· Wi-Fi Hand Off SIP URI: 
If after a call is established in cellular mode, the Handset Client determines it has a suitable Wi-Fi signal, the Wi-Fi mode of the Handset dials out to the CSN over the Wi-Fi network through the CallManager requesting a Hand-Off to Wi-Fi.

· The Hand Off number that is dialled out by the Wi-Fi mode of the handset will be pre-configured on the Handset Client as the CSN Hand Off DN. 
· Mid call transfer: If the subscriber is on cellular mode but then roams into range of a suitable Wi-Fi signal and logs into the Call Manager, the Handset will initiate a call from the Wi-Fi mode to the CSN.  After receiving the call, the CSN joins the W-Fi call leg with the related Cellular call leg. It then releases the Cellular call leg from the session leaving the Wi-Fi call leg connected to the other party.

· Calling Line Identification Replacement: It is assumed that when a Kennet subscriber originates a call, his/her Kennet DN should be displayed to the termination. Therefore whether the call originated on Wi-Fi or Cellular the Kennet DN is sent out as the Calling Party Number.

1.1.2 Client Wi-Fi Presence De-registration

The Client might de-register with the CSN due to multiple reasons:

· On indication of loss of suitable Wi-Fi signal, the Client will deregister from the CallManager. The CSN will receive the De-registration notification over JTAPI and consider the subscriber not available over Wi-Fi.

· On indication of loss of sufficient QoS over the  Wi-Fi signal for a voice call, the CSN will receive the De-registration notification over JTAPI and consider the subscriber not available over Wi-Fi. 

· The subscriber chooses one of 4 modes of operation: WiFi-only, WiFi -Preferred, Cellular-Preferred and Cellular-only, and the user has the option of selecting the preferred mode of operation.

1.1.3 Call Originations

Subscriber originated calls are routed to the CSN based on a prefix added to the Called Number by the Handset Client. The network uses the prefix to route the call to the CSN in the MMVoIP network.


On receipt of the call, the CSN initiates the outgoing call leg back to the PGW for final call disposition. The call is now under the control of the CSN.



The prefix is considered within the range of Ofcom defined B codes
1.1.4 Call Terminations


It is assumed that subscribers are assigned a Kennet DN within the 055xx range. Due to this, all calls to the subscribers are routed to the MMVoIP network where the call is routed to the CSN.


On receipt of the call, the CSN queries its registrar to determine if the subscriber is connected on Wi-Fi. If so, the CSN initiates an outgoing call to the subscriber’s Wi-Fi DN towards the PGW which then routes the call on to the appropriate Call Manager for termination. 


Otherwise, the CSN initiates an outgoing call to the subscriber’s Wi-Fi DN towards the PGW which then routes the call on to the MNO for termination.


For geographic numbers it is assumed that the call is routed to a PBX which in turn forwards the call with the Kennet DN replacing the originally dialled geographic DN. The call the proceeds as described above.
1.1.5 NewStep Handset Client Hand-Off/Back Algorithm


The NewStep Handset Client performs an algorithm that takes the input from the Handset’s Wi-Fi access management software to determine when to Hand-Off to Wi-Fi or Hand-Back to Cellular. 


This algorithm is based on using Wi-Fi when, the signal strength is sufficient and the available bandwidth can provide the acceptable QoS for a voice call and the selected mode of operation.

1.1.6 Call Correlation


To allow the CSN to co-relate a Wi-Fi hand-off request to an existing cellular call, the CSN uses the Wi-Fi DN of the Handset.


For cellular hand back requests, the mobile DN that is received in the Calling Party is used for call correlation. 


The CSN Customer Profile Database stores a record for each subscriber that has:

· Kennet DN 

· MSISDN

· Wi-Fi DN

1.1.7 Optional Optimizations For Routing to Cellular Terminations
As part of the initial call set-up, the CSN can query the MNO HLR to provide routing directly to the V-MSC. Without this query, the call  routes through the MNO G-MSC resulting in increased charges back to BT from the MNO for call termination. BT will have the option of using it’s own LD network to route calls to subscribers when they are  roaming outside their local are.
1.1.8 “Lawn Mower” Effect Avoidance


In the event that the subscriber continuously goes in and out of a zone of suitable Wi-Fi coverage, the Client makes use of signal strength, QoS and timing thresholds (and the selected mode of operation) to ensure that the subscriber is not continuously switched from cellular to WiFi. 

2. CASE 1.4 rEGISTRATION AND presence UPDATE ON ENTERPRISE wIFI
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Figure 1 Case 1.4 Registration And Presence  Update  On  Enterprise  Wi-Fi



Wi-Fi Registration
1) CSN registers with CallManager for line notification over JTAPI for Kennet subscribers 
2) Handset Logs into CallManager
3) CallManager sends a Line Status Change notification(indicating Online) to the CSN over JTAPI
4) CSN updates subscriber presence indicating available on Wi-Fi



Wi-Fi De-Registration - Active
1) Handset detects loss of suitable Wi-Fi signal

2) Handset logs off from CallManager

3) CallManager sends a Line Status Change (indicating Offline)notification to the CSN over JTAPI

4) CSN updates subscriber presence indicating not available on Wi-Fi
Wi-Fi De-Registration – Passive
1) CallManager detects loss of SCCP heartbeat and determines user is not available

2) CallManager sends a Line Status Change (indicating Offline)notification to the CSN over JTAPI

3) CSN updates subscriber presence indicating not available on Wi-Fi
3. Case 2.4  Incoming call to Enterprise Wi-Fi non-geographic number (Handoff indicated for information purposes) 
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Figure 2 Case 2.4  Incoming call to Enterprise Wi-Fi non-geographic number (Handoff indicated for information purposes)

Initial Call Set-Up 

1) Caller dials subscriber

2) Network routes call to MMVoIP gateway

3) PGW signals CSN of incoming call
4) CSN queries subscriber registrar and determines that the subscriber is in Wi-Fi mode

5) CSN sets up outgoing call leg to PGW towards the subscribers Wi-Fi DN
6) PGW routes call to the appropriate CCM

7) CCM terminates call on Handset’s Wi-Fi mode

Hand Back to Cellular Mode
8) Wi-Fi mode detects loss of suitable Wi-Fi signal

9) Handset Client’s Cellular mode dials out Cellular Hand Back number

10) Cellular network routes call to BT’s PSTN MMVoIP

11) PGW receives call and sends it to the CSN

12) CSN receives call and  uses“JOIN” function connecting the PSTN call leg with the Cellular mode of Handset 

13) As a result of JOIN function the Client gets Answer indication and the CSN  disconnects the Wi-Fi call leg

4. Case 3.4  Incoming call to Geographic Number – user on Enterprise WiFi (Handback indicated for information purposes)
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Figure 3 Case 3.4 Incoming call to Geographic Number – user on Enterprise WiFi (Handback indicated for information purposes)

Initial Call Set-Up 

1) Caller dials subscriber

2) Network routes call to Enterprise PBX
3) PBX determines it is for a Dual Mode subscriber served by MMVoIP and routes call to MMVoIP using Kennet DN
4) PGW determines that call is for a Dual Mode Subscriber and routes call to CSN

5) CSN queries its Registrar and determines the subscriber is on Wi-Fi

6) CSN sets up outgoing call leg to PGW towards the subscribers Wi-Fi DN
7) PGW does number translation and routes call to the appropriate CCM

8) CCM terminates call on Handset’s Wi-Fi mode

Hand Back to Cellular Mode
9) Handset in Wi-Fi mode detects loss of suitable Wi-Fi signal

10) Handset Client’s Cellular mode dials out CSN Cellular Hand Back number

11) Cellular network routes call to BT’s MMVoIP network
12) PGW receives call and sends it to the CSN

13) CSN uses “JOIN” function connecting the Wi-Fi call with the Cellular mode of Handset 

14) CSN receives call and disconnects the Wi-Fi call leg

5. Case 4.1 – Outgoing call from Kennet user in Wi-Fi coverage to partner GSM with Handback to Cellular
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Figure 4 Case 4.1 Outgoing call from Kennet user in Wi-Fi coverage to partner GSM with Handback to Cellular

Initial Call Set-Up
1) Subscriber dials desired termination

2) CSN client adds a prefix indicating to the CallManager to route the call to the PGW for termination to the CSN

3) CallManager receives call and sends it out to the PGW 

4) The PGW receives the call and from the prefix chooses a route to the CSN

5) The CSN strips off the prefix and sets up outgoing  call leg to the PGW with the desired termination
6) The PGW routes the call for termination

Hand Back to Cellular Mode
7) Wi-Fi mode detects loss of suitable Wi-Fi signal

8) Handset Client’s Cellular mode dials out Cellular Hand Back number

9) Cellular network routes call to BT’s MMVoIP network
10) PGW receives call and sends it to the CSN

11) CSN uses “JOIN” function connecting the Wi-Fi call with the Cellular mode of the Handset 

12) After successful JOIN function, the CSN receives call and disconnects the Wi-Fi call leg

6. Case 5.1 Outgoing call from Kennet user in WiFi coverage to Enterprise WiFi – FORCED ON NET
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Figure 5 Case 5.1 Outgoing call from Kennet user in WiFi coverage to Enterprise WiFi – FORCED ON NET

Initial Call Set-Up
1) Subscriber dials desired termination

2) CSN client adds a prefix indicating to the CallManager to route the call to the PGW for termination to the CSN

3) CallManager receives call and sends it out to the PGW 

4) The PGW receives the call and from the prefix chooses a route to the CSN

5) The CSN strips off the prefix and sets up outgoing  call leg to the PGW

6) The PGW routes the call to the appropriate CCM for termination

7. Case 5.2 Outgoing call from Kennet user in WiFi coverage to PBX extension – FORCED ON NET
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Figure 6 Case 5.2 Outgoing call from Kennet user in WiFi coverage to PBX extension – FORCED ON NET

Initial Call Set-Up
1) Subscriber dials desired termination

2) CSN client adds a prefix indicating to the CallManager to route the call to the PGW for termination to the CSN

3) CallManager receives call and sends it out to the PGW 

4) The PGW receives the call and from the prefix chooses a route to the CSN

5) The CSN strips off the prefix and sets up outgoing  call leg to the PGW

6) The PGW routes the call on the customer VPN within the MMVoIP network and breaks out at the appropriate Gateway for termination at the PBX
8. Case 5.3 Outgoing call from user on PBX extension to Kennet User in WiFi coverage – FORCED ON NET
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Figure 7 Case 5.3 Outgoing call from user on PBX extension to Kennet User in WiFi coverage – FORCED ON NET

Initial Call Set-Up
1) PBX extension dials non-geographic number

2) PBX routing logic determines this is a call to a  Kennet subscriber  and replaces called number with Kennet DN and routes call out to MMVoIP
3) Call arrives at PGW which  determines that call is for a Kennet Subscriber and routes call to CSN

4) CSN queries its Registrar and determines the subscriber is on Wi-Fi

5) CSN sets up outgoing call leg to PGW towards the subscribers Wi-Fi DN 

6) PGW routes call to appropriate CCM

7) CCM terminates call on Handset’s Wi-Fi mode

9. Case 6.3 Outgoing call, handover from GSM to Enterprise WiFi
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Figure 8 Case 6.3 Outgoing call, handover from GSM to Enterprise WiFi

Initial Call Set-Up
1) Subscriber dials desired termination

2) CSN client adds a prefix (B Code) indicating to the MNO network to route the call to BT’s network 

3) BT network receives call and routes it to the MMVoIP network 

4) The PGW receives the call and from the prefix chooses a route to the CSN

5) The CSN strips off the prefix and sets up outgoing  call leg to the PGW

6) PGW routes call to PSTN for termination

Hand Off to Wi-FI

7) Subscriber enters Wi-Fi zone where they have authorized coverage

8) CSN Client detects suitable Wi-Fi signal and QoS

9) Handset registers with CallManager

10) Client dials out CSN Hand Off number through the CallManager

11) CSN uses “JOIN” function connecting the PSTN and Wi-Fi legs of the call at the MGX
12) CSN initiates Disconnect towards the cellular side of the handset leaving the WiFi and PSTN legs connected

10. Case 6.4 Outgoing Call, Handover from Enterprise WiFi to GSM
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Figure 9 Case 6.4 Outgoing Call, Handover from Enterprise WiFi to GSM

Initial Call Set-Up
1) Subscriber dials desired termination

2) CSN client adds a prefix indicating to the CallManager to route the call to the PGW for termination to the CSN

3) CallManager receives call and sends it out to the PGW 

4) The PGW receives the call and from the prefix chooses a route to the CSN

5) The CSN strips off the prefix and sets up outgoing  call leg to the PGW

6) PGW routes call to PSTN for termination

Hand Back to Cellular Mode
7) Wi-Fi mode detects loss of suitable Wi-Fi signal

8) Handset Client’s Cellular mode dials out Cellular Hand Back number

9) Cellular network routes call to BT’s MMVoIP network

10) PGW receives call and sends it to the CSN

11) CSN uses “JOIN” function connecting the Wi-Fi call with the Cellular mode of the Handset 

12) After successful JOIN function, the CSN receives call and disconnects the Wi-Fi call leg

11. Message flows

11.1 Case 1.4 Registration And Presence Update ON Enterprise WiFi
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11.2 Case 2.4  Incoming call to Enterprise Wi-Fi non-geographic number (Handoff indicated for information purposes)
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11.3 Case 3.4  Incoming call to Geographic Number – user on Enterprise WiFi (Handback indicated for information purposes)
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11.4 Case 4.1 – Outgoing call from Kennet user in Wi-Fi coverage to partner GSM with Handback to Cellular
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11.5 Case 5.1 Outgoing call from Kennet user in WiFi coverage to Enterprise WiFi – FORCED ON NET
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11.6 Case 5.2 Outgoing call from Kennet user in WiFi coverage to PBX extension – FORCED ON NET
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11.7 Case 5.3 Outgoing call from user on PBX extension to Kennet User in WiFi coverage – FORCED ON NET
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11.8 Case 6.3 Outgoing call, handover from GSM to Enterprise WiFi
Initial Call Set Up
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Handoff to Wi-Fi
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11.9 Case 6.4 Outgoing Call, Handover from Enterprise WiFi to GSM 
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