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1.
Introduction
In the current TR 23.806 Annex C, a strategy of bearer optimisation for static anchoring of CS call with IMS is introduced, for routing a call from CS domain network to the IMS domain network, a MGCF located in a local IMS network should be chosen to access the CCCF in home IMS network, then the TDM bearer between the CS domain and local IMS domain could be much shorter than the call directly goes to the home MGCF in case of the user is roaming.

On the other hand, for routeing a call from IMS domain network to CS domain network, a strategy of bearer optimisation is applied in case the IMS network can be aware of the CS user’s current location, so that when the user is roaming outside the home network, a remote MGCF which is closer to the user visited CS domain network is desirable to forward the session to the CS network. 

The following figure illustrates what the signalling and bearer walkthrough looks like, in the scenario that a CS origination call, which is anchored in the IMS and finally terminated in the CS or PSTN network, and the local IMS routing bearer optimisation is applied,. Note that the red real line shows the IP bearer, the green real line shows TDM bearer.
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2.
Discussion
When a call is routed form CS domain to the IMS domain then back to CS domain, if the current location of the CS termination user can be determined by the IMS domain, the bearer optimisation strategy of selecting a remote MGCF which is closer to the user visited CS domain network may be implemented, however, when the IMS network is lack of ability to determine the current location of the termination user , e.g. the MSRN cannot be obtained by the IMS network, other bearer optimisation strategies shall be considered.

From the perspective of user plane interworking, in the scenario shows in the above figure, the TDM bearer shall be converted into IP bearer then back to TDM bearer. These numbers of media conversion will seriously impact the voice quality. 

To avoid user plane interworking, i.e. framing and transcoding, between TDM and IP bearer, for a CS/PSTN origination call, which is anchor controlled in IMS, a bearer optimisation strategy shall be applied in the selection of the MGCF to perform the CS/IMS interworking for the call routed from IMS to CS. According to the optimisation strategy, the selection should be done as select the same MGCF that forwards the CS call to the CCCF. Furthermore, this MGCF shall correlate the initiated session towards the CCCF with the received session from the CCCF, and directly connect the TDM bearer for these two sessions. The figure below shows the walkthrough of the bearer optimisation achieved by using this strategy for a CS VCC user origination call being terminated in CS or PSTN network via the same MGCF. 
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3. Proposal
It is proposed the following change could be included in the Annex C of TR 23.806.

Annex C:
Bearer optimisation for static anchoring of CS calls in IMS

Bearer backhaul can be optimised by making use of functions in the "local IMS" that are local to the VCC user. This requires certain local IMS functions to be made available to support roamed-in users.

Bearer path optimisations for static anchoring of CS calls with IMS can be achieved by placing the CS/IMS interworking function in a local IMS network as opposed to a CS/IMS interworking function in the home IMS.  It is proposed to use an MGCF in the local network to access the CCCF in home network. New inter operator reference points are introduced requiring the need for a detailed study on trust relationships and accounting agreements for the inter operator interfaces.

The routing of calls from CS domain network into IMS takes place by the use of a DN associated with the CCCF PSI. A user is assigned a CCCF DN upon IMS registration. The selection of a CCCF Application Server for a particular user is determined by network scalability and the user’s current location. The CCCF DN provided to the user may be assigned in a manner to facilitate routing of CS calls into IMS such that the CS/IMS interworking function occurs at the local IMS network.

When routing calls from IMS to CS and the IMS network can determine the current location of the CS termination user, the BGCF in the home IMS network may be configured such that it does not select a CS/IMS interworking function in home IMS for the case when the user is roaming outside of home network. The BGCF in home IMS network forwards the session to a BGCF in a network closer to the CS domain network which is where the CS/IMS interworking function is invoked. 
For a CS/PSTN origination call which is anchor controlled in IMS, in case the IMS network cannot determine the current location of the CS/PSTN termination user, to avoid unnecessary user plane interworking, i.e. framing and transcoding in the IM-MGW, a bearer optimisation strategy shall be applied that the selection of a MGCF to invoke the CS/IMS interworking function for the call is routed from IMS to CS, should select the same MGCF that forwards the CS call to the CCCF in home IMS network. The selection of the same MGCF is determined by the CCCF, the CCCF DN provided to the S-CSCF may be assigned in a manner to facilitate routing of IMS sessions into CS via a same CS/IMS interworking function. Furthermore, the CS/IMS interworking function shall correlate the issuing session towards the CCCF with the received session from the CCCF, and directly connect the TDM bearer for these two sessions. 
Figure C-1 below provides an example of the bearer optimisation achieved by using this strategy for a CS origination terminating to a remote party located in user’s home IMS network.
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Figure C-1: CS origination to an IMS subscriber
Allocation of the DN used for routing CS calls to the CCCF is performed such that the CS call terminating to the CCCF is routed via local IMS network with the CS/IMS interworking function for this call executed in the local IMS network. The MGCF in the local IMS network, after deciding of the next hop by means of ENUM translation, may either forward the session directly to an I-CSCF in the user’s home IMS network or via an I-CSCF in the local IMS network in case where network configuration hiding (THIG) is in place at the local IMS network.
The TDM bearer backhaul stops at the MGW in the local IMS network. The RTP flows all the way to the remote party in the user’s home IMS network.

Figure C-2 below provides an example of the bearer optimisation achieved by using this strategy for a CS origination terminating to a remote party served by the VMSC used for the originating leg of the call. Note that the originating and terminating users are assumed to belong to the same network and the GMSC function for the terminating CS user is not shown for the sake of brevity. 
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Figure C-2: CS origination to CS subscriber 

The procedure for routing the CS call for static anchoring in the IMS network is the same as the scenario described in Figure 1. For routing of call back to the CS domain, the BGCF in the home IMS network of the originating user forwards the session to a BGCF in an IMS network closest to the CS termination for placement of CS/IMS interworking function in that IMS network. Note that the originating and terminating paths may not use the same IMS network or the same MGCF or MGW in the IMS network if using the same IMS network for placement of CS/IMS interworking function as shown in this example.

As depicted by the bearer flow, the bearer path remains within the visited network without extending to the home IMS network.
Figure C-3 below provides an example of the bearer optimisation achieved by using this strategy for a CS VCC user origination call being terminated in CS or PSTN network via the same MGCF.
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Figure C-3: CS origination call, terminated in CS or PSTN

The procedure for routing the CS call for static anchoring in the IMS network is the same as described in Figure 1. For routing of call back to the CS or PSTN network, the CCCF provides a DN for the S-CSCF to choose a same MGCF, which is the MGCF that received the call from the CS domain. 

As depicted by the bearer flow, only TDM bearer path remains without user plane interworking invoked, i.e. no framing and transcoding in the IM-MGW.
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