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1 Introduction
It is said in TS 23.206 section 6.5.2.3 that “Call Forwarding Supplementary Services may be provided in IMS”. However, as discussed in document S2-061814, it is unnecessary, and will result in negative influence when providing call forwarding service in IMS. 
This paper provides further discussion on this issue, and proposes to invoke early call forwarding service and CAMEL redirection before diverting the incoming call received in the CS domain to IMS when possible. 
2 Discussion

The most important assumption in current VCC architecture is that, to enable subsequent domain transfers during the call, voice calls to or from a VCC subscriber have to be anchored in the home IMS, possibly by redirecting them from CS to IMS first. However, as discussed in document S2-061814, if an IMS CDIV or CS CF/CD Services, or CAMEL redirection are invoked after anchoring such a call, the anchoring is unnecessary since the served original called user is not actually connected and will not ask for domain transfer. 
For an initiated IMS-to-IMS voice call, the unnecessary anchoring first means the unnecessary occupancy of network resources. In addition, as discussed in document S2-06xxxx (refer to < Accurate State Maintenance after ECT/CD/CF Supplementary Service Invoked > here), it may result in negative influence on the accuracy of VCC procedures implementation (e.g., if the call is redirected to another user and then is connected, the original called party is free; however, the call has been anchored in the DTF and will be considered to be still active, which will impact the execution of domain selection and domain transfer for subsequent calls). For an initiated CS-to-CS voice call, things are even worse.
The additional disadvantage of anchoring an initiated CS-to-CS voice call includes the need of route circuity between CS and IMS, the loss of possibility of SOR (Support of optimal routeing), and especially, the risk of introducing a double codec-transcoding when routing the TDM bearer CS-to-CS voice call through the IP bearer in IMS. While:

· The route circuity between CS and IMS and the loss of possibility of SOR result in the additional waste of network resources and additional latency in call establishment, and 
· The double codec-transcoding degrades the quality of the service. 

To get rid of these negative influences, it is proposed to invoke early call forwarding service and CAMEL redirection before diverting the incoming call received in the CS domain to IMS whenever possible. For different implementation options for call diversion to IMS, it is proposed in detail that: 

· When using CAMEL for call diversion to IMS: the gsmSCF shall check the “callForwardingSS-Pending” parameter included in the InitialDP and all the CAMEL service logic which will be invoked for the served user, and:

· if a pending call forwarding service exists, it shall bypass the VCC call diversion by only executing CAMEL service logic other than VCC call diversion, and if no redirection is executed as the outcome of these CAMEL service logic, respond “Continue” to let call forwarding service be invoked.
· if a pending CAMEL redirection exists, it shall bypass the VCC call diversion by only executing CAMEL service logic other than VCC call diversion, and respond “Connect” including redirection number to indicate the CAMEL redirection service been implemented;
· When using HSS-directed call diversion to IMS: the HSS shall check whether there are activated call forwarding services, and for conditional call forwarding services such as CFNRc, the corresponding condition is satisfied. If this is the case, it shall bypass the VCC call diversion by answering with the real call forwarding number to let the call forwarding service been invoked. As it is impossible for the HSS to be aware of the CAMEL service logic, in this case, it is impossible to invoke CAMEL redirection before diverting the incoming call received in the CS domain to IMS. 
· When using Static diversion from GMSC with dedicated trunk groups, Static diversion using LNP, or Direct routing to IMS, it seems difficult for the control point in these options to be aware of the possible call forwarding services or CAMEL service logic, or invoke early call forwarding service and CAMEL redirection before diverting the incoming call received in the CS domain to IMS without any functional enhancement. In these cases, it is impossible to invoke early call forwarding service and CAMEL redirection before diverting the incoming call received in the CS domain to IMS.
3 Proposal
Agree the following text for TS23.206.
*** First Modification ***

6.5.2.3
IMS: Communication Diversion (CDIV), CS: Call Forwarding Supplementary Services

Call Forwarding Supplementary Services may be provided in IMS.
In order to avoid any negative influence, early Call Forwarding Supplementary Services shall be invoked before diverting the incoming call received in the CS domain to IMS whenever possible.
6.5.2.4
IMS: Communication Hold, CS: Call Wait and CS: Call Hold Supplementary Services

There is no impact on the Communication Hold/Call Wait and Call Hold Supplementary Services when remaining in a particular domain.  It is not possible to maintain these services between domains if Domain Transfer occurs.

6.5.2.5
IMS: Conference (CONF), CS: Multiparty (MPTY) Supplementary Service

There is no impact on the Conference or multiparty service when remaining in a particular domain.  It is not possible to maintain these services between domains if Domain Transfer occurs.

6.5.2.6
IMS: Call Barring (CB), CS: Call Restriction Supplementary Services (Call Barring and Operator Determined Barring)

Call Barring Supplementary Services may be provided in IMS.

Editor’s Note: Further analysis of the interaction of outgoing call barring and VDN/VDI/IMRN usage and domain transfer is needed.  

6.5.3
Impact of Service Behaviour

Because the behaviour of an active CONF or MPTY service, or control of multiple sessions, is not defined after a domain transfer has occurred (see clauses 6.5.2.4 and 6.5.2.5), a UE should/shall not request a domain transfer for multiple sessions or calls.

Editor’s Note: It is FFS if a request for Domain Transfer shall be rejected in these cases.

Editor’s Note: It is FFS whether the UE should or shall not request a domain transfer

Editor’s Note: It is FFS whether a UE may decide to drop a held call or a to allow a domain transfer of an active leg.  

Editor’s Note: It  is FFS if the B2BUA is able to reissue the invite for a waiting call automatically upon transfer of the active leg.

6.6
CAMEL services

In order to avoid any negative influence, CAMEL redirection services shall be invoked before diverting the incoming call received in the CS domain to IMS whenever possible.
6.7 Presence services
*** Second Modification ***

Annex A (informative):
Call diversion techniques from CS to IMS

An incoming call for a subscriber with a service provided by the IMS (e.g. a VCC subscriber) may be routed either through the CS domain or IMS network. For a VCC subscriber using a VCC enabled terminal, voice, calls that are routed to the CS domain must be anchored at the CCCF in the IMS network prior to the routing of the call to the subscriber.

· NOTE:
Requirements and preconditions for anchoring of CS calls for VCC subscriber in IMS are documented in clause 6.3 of the present document.
A.1
Implementation options for call diversion from CS to the CCCF in IMS

Several techniques available in the current CS networks may be used to implement the call diversion from CS to IMS, as itemized below:

1
Use of CAMEL for call diversion to IMS


This option applies to configurations requiring handling of incoming calls at the GMSC function. Upon receipt of an incoming voice call, the GMSC queries the HSS for routing information via Send Routing Information (SRI) query. The user profile in the HSS is configured such that the HSS returns T-CSI including a gsmSCF address to the GMSC in response to the SRI query. When handling voice calls for a VCC subscriber using VCC UE, the subsequent processing at the gsmSCF and the GMSC results in routing of the call to IMS using the IMRN. The call is routed to the CCCF according to standard IMS procedures. The IMRN is used to resolve the user's public identity.
In order to avoid any negative influence, early Call Forwarding Supplementary Services and CAMEL redirection services shall be invoked before diverting the incoming call received in the CS domain to IMS. Therefore, the gsmSCF shall check the “callForwardingSS-Pending” parameter included in the InitialDP and all the CAMEL service logic invoked for the served user, and:

· if a pending call forwarding service exists, it shall bypass the VCC call diversion by only executing CAMEL service logic other than VCC call diversion, and if no redirection is executed as the outcome of these CAMEL service logic, respond “Continue” to let call forwarding service be invoked.

· if a pending CAMEL redirection exists, it shall bypass the VCC call diversion by only executing CAMEL service logic other than VCC call diversion, and respond “Connect” including redirection number to indicate the CAMEL redirection service been implemented;
2
HSS directed call diversion to IMS


This option also applies to configurations requiring handling of incoming calls at the GMSC function. Upon receipt of an incoming voice call, the GMSC queries the HSS for routing information via Send Routing Information (SRI) query. Based on non-standardized mechanism, the user profile in the HSS is configured such that the HSS returns an IP Multimedia Routing Number (IMRN) to the GMSC in response to the SRI query, when the call is directed to a VCC subscriber using a VCC UE. The subsequent processing at the GMSC results in routing of the call to IMS using the IMRN. Two methods may be used to ensure correlation between the IMRN and the original called party.

a.
Cooperative allocation/deallocation: In this method, the IMS is made aware of the assigned IMRN and when a call is received for that number, the original number is retrieved. This method is similar to a VMSC managing roaming numbers.

b.
Algorithmic: In this method, a known algorithm is used to derive the IMRN at the CS, and to deduce the original called number from the IMRN at the IMS. One method of performing such an algorithm could be e.g. use of a prefix. In such a case, care is required in the network configuration to avoid looping for the case when the call is subsequently routed from the IMS to the CS domain for call termination.
In order to avoid any negative influence, early Call Forwarding Supplementary Services shall be invoked before diverting the incoming call received in the CS domain to IMS. Therefore, the HSS shall check whether an early call forwarding service is activated (early CFU) or if its condition is fulfilled (early CFNRc). If this is the case, it shall bypass the VCC call diversion by responding with the real call forwarding number to let the call forwarding service be invoked. 
NOTE 1:
As it is impossible for the HSS to be aware of the CAMEL service logic, it is impossible to invoke CAMEL redirection before diverting the incoming call received in the CS domain to IMS if this solution is chosen.
3
Static diversion from GMSC with dedicated trunk groups


This option also applies to configurations requiring handling of incoming calls at the GMSC function. Dedicated trunk groups may be used at the GMSC to divert CS terminations to the MGCF.

NOTE 2:
The handling of calls other than voice calls needs to be taken in account if this solution is chosen.
NOTE 3:
As it is impossible for the GMSC to execute early call forwarding services, Camel redirection and VCC call diversion in a custom order without any functional enhancement, it may be impossible to invoke early call forwarding services and CAMEL redirection before diverting the incoming call received in the CS domain to IMS if this solution is chosen.
4
Static diversion using LNP


This option may be used for routing of calls originating in PSTN networks to IMS. A local number portability database dip may be used to redirect VCC subscriber calls to the MGCF.

NOTE 4:
The handling of calls other than voice calls needs to be taken in account if this solution is chosen.

NOTE 5:
As it is impossible for the LNP control point to be aware of any pending early Call Forwarding Supplementary Services or CAMEL redirection without any functional enhancement, it may be impossible to invoke early call forwarding services and CAMEL redirection before diverting the incoming call received in the CS domain to IMS if this solution is chosen.
5
Direct routing to IMS


Translations may be set up in the PSTN network to route the mobile subscriber calls to the MGCF when the call is received. This way the standard IMS routing technique in TS 23.228 [2] can be used.

NOTE 6:
The handling of calls other than voice calls needs to be taken in account if this solution is chosen.

NOTE 7:
With some of the aforementioned options, care must be taken to avoid a circular loop which may result when used in conjunction with certain techniques applied to route the call from IMS to the terminating user via CS network.
NOTE 8:
As it is impossible for the PSTN network to be aware of any pending early Call Forwarding Supplementary Services or CAMEL service logic, it is impossible to invoke early call forwarding services and CAMEL redirection before diverting the incoming call received in the CS domain to IMS if this solution is chosen.
*** End of Modification ***
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