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>>>>>>>>>>> 1st of 4 modified sections <<<<<<<<<<<

2.2
Functions and information flows

The following Mobile Additional Function has been identified for the PLMN:

MAF008

Call forwarding on mobile subscriber busy authorizations examination


The ability of a PLMN component to determine the authorizations relating to call forwarding on mobile subscriber busy. See figure 2.10.

Location: VLR.

The information flows for forwarding to fixed terminal and to mobile station are shown in figures 2.11 & 2.12 and 2.13 & 2.14 respectively.
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Figure 2.10: MAF008 Call forwarding on mobile subscriber busy authorisations examination (VLR and HLR)
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││││││││││││││

││││││││││││││

││││Notification                   │OR3:Y│       │    │     │    │
││Notification│    │<------------------------------------------│     │       │    │││

││<-----------│    │         │    │    │      │                │     │       │    │     │    │
││││││││││││││

NOTE:
NDUB:   Network Determined User Busy
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Figure 2.11: Information flow for call forwarding on mobile subscriber busy
(to fixed terminal) (NDUB)
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││││││││││││││

││Set-up   │    │         │    │    │      │           ││││││

││>│    │Info req │    │    │      │                │     │       │     │     │   │
││││>│    │    │      │                │     │       │     │     │   │
││││││││││││││

││││Info ack │    │    │      │                │     │       │     │     │   │
││││<--------│    │    │      │                │     │       │  │││

││││││││││││││

││││Set-up                      │     │       │     │     │   │
││││>│     │       │     │     │   │
││││││││││││││

││││││││Info request   │     │       │     │     │   │
││││││││<---------------│     │       │     │     │   │
││││││││││││││

││││││││Page MS     ││││││

││││││││>│     │Set-up │     │     │   │
││││││││││>│     │     │   │
│││││││││││UDUB │     │   │
││││││││││UDUB  │     │     │   │
││││││││Busy subscriber │     │<------│     │  ││

││││││││<---------------│     │       │     │     │   │
││││││││UDUB)      │     │       │     │     │   │
│││││││MAF008│ ││││││

││││││││││││││

│││││││OR1:N │Impossible call │     │       │     │     │   │
││││││││completion   │     │       │     │     │   │
││││││││>│     │       │     │     │   │
││││Release                         │     │││││

││Release   │    │<------------------------------------------│     │       │     │     │   │
││<-----------│    │         │    │    │      │                │     │       │     │     │   │
││││││││││││││

│││││││OR1:Y │Connect to fol- │     │       │     │     │   │
││││││││lowing address  │     │       │     │     │  │

││││││││>│     │      Set-up       │   │
││││││││││>│   │
││││││││││││││

││││Notification                    │OR2:Y│       │     │     │   │
││Notification│    │<------------------------------------------│     │       │     │     │   │
││<-----------│ │││││││││││

││││││││││││││

NOTE:
UDUB:   User Determined User Busy

info:
information
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req:
request

N: No

ack:
acknowledge

notif:
notification
OR1:
Call to be forwarded

OR2:
Notification to calling subscriber required

Figure 2.12: Information flow for call forwarding on mobile subscriber busy
(to fixed terminal) (UDUB)
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││││││││││││││││

││Set-up │   │        │   │    │      │                │  │││││││

││>│   │Info req│   │    │      │                │     │     │    │     │    │     │   │
││││>│   │    │      │                │     │     │    │     │    │     │   │
││││││││││││││││

││││Info ack│   │    │      │                │     │     │    │     │    │     │   │
││││<-------│   │    │      │                │     │     │    │     │ │││

││││││││││││││││

││││Set-up                       │     │     │    │     │    │     │   │
││││>│     │     │    │     │    │     │   │
││││││││││││││││

││││││││Info request   │     │     │    │     │    │     │   │
││││││││<---------------│     │     │    │     │    │     │   │
││││││││││││││││

││││││││Page MS     │     │  ││││││

││││││││>│     │     │    │     │    │     │   │
│││││││││NDUB │     │    │     │    │     │   │
││││││││Busy subscriber │     │     │    │     │    │     │   │
││││││││<---------------│     │     │    │     │    │     │   │
│││││││MAF008│    (NDUB)      │     │     │    │     │    │  ││

││││││││││││││││

│││││││OR1:N │Impossible call │     │     │    │     │    │     │   │
││││││││completion   │     │     │    │     │    │     │   │
││││││││>│     │     │    │     │    │     │   │
││││Release                        │     │     │    │     │    │     │   │
││Release││<----------------------------------------│     │     │    │     │    │     │   │
││<------│   │        │   │    │      │                │     │     │    │     │    │     │   │
││││││││││││││││

│││││││OR1:Y │Connect to fol- │     │     │    │     │    │     │   │
││││││││lowing address │     │     │    │     │    │     │   │
││││││││>│     │Information req │    │     │   │
││││││││││>│    │     │   │
││││││││││││││││

││││││││││Information ack │    │     │   │
││││││││││<---------------│    │     │   │
││││││││││││││││

││││││││││Set-up           │   │
││││││││││>│   │
││││││││││││││││

││││││││││Notif│    │     │    │     │   │
│││││││││OR2:Y│---->│    │   ││││

││││││││││││││││

││││Notification                   │OR3:Y│     │    │     │    │     │   │
││Notif │   │<-----------------------││││││││

││<------│   │        │   │    │      │                │     │     │    │     │    │     │   │
││││││││││││││││

NOTE:
NDUB:   Network Determined User Busy
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Figure 2.13: Information flow for call forwarding on mobile subscriber busy
(to mobile station) (NDUB)

MSa/TEa     GMSC          HLRb       VLRb                  MSCb          MSb       HLRc     MSCc
──────────────────────────────────────

││││││││││││││││

││Set-up │   │         │   │    │      │               │  │││││││

││>│   │Info req │   │    │      │               │     │       │    │     │   │    │   │
││││>│   │    │      │               │     │       │    │     │   │    │   │
││││││││││││││││

││││Info ack │   │    │      │               │     │       │    │     │   │    │   │
││││<--------│   │    │      │               │     │       │    │     ││││

││││││││││││││││

││││Set-up                      │     │       │    │     │   │    │   │
││││>│     │       │    │     │   │    │   │
││││││││││││││││

││││││││Info request  │     │       │    │     │   │    │   │
││││││││<--------------│     │       │    │     │   │    │   │
││││││││││││││││

││││││││Page MS     │     │  ││││││

││││││││>│     │ Set-up│    │     │   │    │   │
││││││││││>│    │     │   │    │   │
│││││││││││UDUB│     │   │    │   │
││││││││││UDUB  │    │     │   │    │   │
││││││││Busy subscriber│     │<------│    │     │   │ ││

││││││││<--------------│     │       │    │     │   │    │   │
│││││││MAF008│    (UDUB)     │     │       │    │     │   │    │   │
││││││││││││││││

│││││││OR1:N │Impossible call│     │       │    │     │   │    │   │
││││││││completion  │     │       │    │     │   │    │   │
││││││││>│     │       │    │     │   │    │   │
││││Release                          │     │       │    │     │   │    │   │
││Release│   │<----------------------------------------│     │       ││││││

││<------│   │         │   │    │      │               │     │       │    │     │   │    │   │
││││││││││││││││

│││││││OR1:Y │Connect to fol-│     │       │    │     │   │    │   │
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││││││││││││││││
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NOTE:
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Figure 2.14: Information flow for call forwarding on mobile subscriber busy
(to mobile station) (UDUB)

MSa/TEa                 GMSC                 HLRb         MSCb          LEc ß
─────────────────────────────────

││││││││││
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Figure 1.11: Information flow for call forwarding on mobile subscriber busy with busy state as a result of CCBS blocking (see 3GPP TS 23.093 [xx] clause 11.2.2)
>>>>>>>>>>> End of 1st of 4 modified sections <<<<<<<<<<<

>>>>>>>>>>> 2nd of 4 modified sections <<<<<<<<<<<

2.8
Cross phase compatibility

2.8.1
MS, MSC, VLR or HLR only support Phase 1 control of SS by the subscriber

In response to a CFB interrogation request, if the MS or any network element involved is of Phase 1, only information concerning basic service groups for which the activation state has the value "Active and Operative" will be returned. This means that the subscriber will not be aware that the forwarded to number is registered if CFB is deactivated or active (quiescent). A subaddress (if registered) will not be included.

Note that if any network element involved is of Phase 1, CFB Registration requests which use a subaddress and all CFB Activation and Deactivation requests will be rejected, as these are not specified in Phase 1.

2.8.2
HLR only supports Phase 1 updating of subscriber information

If the VLR receives the SS-Status parameter from a Phase 1 HLR it shall act if it has received the SS-Status parameter with the values shown in the following:

1)
Registered, Activated
=> P bit =1, R bit = 1, A bit = 1, Q bit = 0;

2)
Registered, Deactivated
=> P bit =1, R bit = 1, A bit = 0, Q bit = 0 or 1;

3)
Erased
=> P bit =1, R bit = 0, A bit = 0, Q bit = 0 or 1.

2.8.3
VLR only supports Phase 1 updating of subscriber information

When passing CFB information to a Phase 1 VLR, the HLR shall send the service state information in a form which the VLR can accept, based on the logical state held in the HLR, as follows:

1)
(Provisioned, Not Registered, Not Active, Not Induced)



=> Erased, Deactivated;

2)
(Provisioned, Registered, Not Active, Not Induced)



=> Registered, Deactivated;

3)
(Provisioned, Registered, Active and Operative, Not Induced)



=> Registered, Activated;

4)
(Provisioned, Registered, Active and Quiescent, Not Induced)



=> Registered, Deactivated.

The HLR shall not pass a subaddress to a Phase 1 VLR.

2.8.4
VLR only supports Phase 1 call handling

When a call is forwarded on busy, as the HLR does not pass the subaddress to the VLR, calls shall be forwarded without the subaddress.

2.8.5
VLR does not support CAMEL or supports CAMEL Phase 1 only

When passing CFB information to a VLR not supporting CAMEL or supporting CAMEL Phase 1 only, the HLR shall send the registration parameter "forwarded-to number" only if it is registered in a format which the VLR can accept, i.e. international format.

If the registration state for CFB is "Registered" and the forwarded-to number is registered in a format other than international, then when updating a VLR not supporting CAMEL or supporting CAMEL Phase 1 only the HLR shall modify the service state information of CFB as follows.

1)
(Provisioned, Registered, Not Active, Not Induced)


=> (Provisioned, Not Registered, Not Active, Not Induced)

2)
(Provisioned, Registered, Active and Operative, Not Induced)


=> (Provisioned, Not Registered, Not Active, Not Induced)

3)
(Provisioned, Registered, Active and Quiescent, Not Induced)


=> (Provisioned, Not Registered, Not Active, Not Induced)

According to the definitions in clause 2.5 no forwarded-to number will be passed to the VLR in these cases. The modification of the service state information sent to the VLR shall have no impact on the service state information stored in the HLR.

If the VLR supports Phase 1 updating of subscriber information only, a further translation of the service state information as defined in clause 2.8.3 shall be performed by the HLR.

2.8.X
GMSC only supports Phase 1 call handling

When a call is forwarded on busy, the HLR shall not pass the subaddress to a Phase 1 GMSC. Calls shall be forwarded without the subaddress.

2.8.Y
GMSC does not support CAMEL or supports CAMEL Phase 1 only

If the activation state of CFB is "Active and Operative" and if the forwarded-to number is registered in a format other than international and if the GMSC does not support CAMEL or supports CAMEL Phase 1 only, then when a request for routeing information for a mobile terminated call is received in the HLR, CFB shall not be invoked. The HLR shall return a busy subscriber error.

>>>>>>>>>>> End of 2nd of 4 modified sections <<<<<<<<<<<

>>>>>>>>>>> 3rd of 4 modified sections <<<<<<<<<<<

2.10
Support of Long Forwarded-to Numbers

2.10.1
MS does not support Long Forwarded-to Numbers

The handling for CFB is the same as that for CFU, see clause 1.10.1.

2.10.2
HLR does not support Long Forwarded-to Numbers

The handling for CFB is the same as that for CFU, see clause 1.10.2.

2.10.3
GMSC does not support Long Forwarded-to Numbers
The handling for CFB in the HLR is the same as that for CFU, see clause 1.10.3.
The MSC/VLR can determine from the PRN whether the GMSC supports Long Forwarded-to Numbers. If the GMSC does not support Long Forwarded-to Numbers and a long forwarded-to number is registered for CFB, then on invocation of CFB, ORLCF shall not be invoked.

2.10.4
MSC/VLR does not support Long Forwarded-to Numbers

The VLR shall indicate whether it supports Long Forwarded-to Numbers in the Update Location and Restore Data messages to the HLR. If the VLR does not support Long Forwarded-to Numbers and a Long Forwarded-to Number is registered for CFB, then:

· If a default forwarded-to number (containing a maximum of 15 digits) is stored in the HLR, the HLR shall send to the VLR an Insert Subscriber Data message containing the default forwarded-to number in the Forwarded-to number parameter.

· Otherwise, the HLR shall send the VLR the following service state information:

(Provisioned, Not Registered, Not Active, Not Induced)

For an MT call, if the following conditions are met then the HLR shall include the Forwarding interrogation required parameter in the first Send Routing Info ack:

· The GMSC supports Optimal Routeing and Long Forwarded-to Numbers, and

· The MSC/VLR does not support Long Forwarded-to Numbers,and

· CFB is active and operative, and

· A long forwarded-to number is registered for CFB.

According to the rules of Optimal Routeing, when the GMSC receives a Resume Call Handling message from the MSC/VLR, it shall send a second Send Routing Info message to the HLR allowing the HLR to insert the correct long forwarded-to number. 

>>>>>>>>>>> End of 3rd of 4 modified sections <<<<<<<<<<<

>>>>>>>>>>> 4th of 4 modified sections <<<<<<<<<<<

3.9
Contents of messages

The same additions apply for CFNRy as for CFB, see clause 2.9 (additions to Send Routing Info and Send Routing Info ack are not used in this case).

>>>>>>>>>>> End of 4th of 4 modified sections <<<<<<<<<<<
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