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1   Introduction

In the current TS 23.206, section 6.4.1.2, Execution of domain transfer procedure, there is a figure to show what the bearer looks like for both the initial established call and domain transferred call, for a CS VCC UE#A to a CS UE#B call, in order to anchor the initial established call in IMS, the original TDM bearer is split into 3 parts, i.e. a TDM bearer from CS VCC UE#A to MGW#1, an IP bearer from MGW#1 to MGW#2, a TDM bearer from MGW#2 to CS UE#B. 
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NOTE:
MGW#1 and MGW#2 may be merged.

Figure 6.4.1.2-2: U-Plane path between VCC UE and CS UE / PSTN
In the figure above, it is easy to see the U-Plane suffers twice from media conversions, i.e. from TDM bearer to IP bearer then back to TDM bearer, the number of media conversions will seriously impact the voice quality. If the CS UE#B is also a VCC UE, then transcoding the media four times will worsen the voice quality dramatically.    
2   Discussion
When considering the requirement from TS 22.101 indicating that there shall be no negative impact on the users' experience of the voice service, that VCC is based on the IMS static anchoring model, and also that the IMS centralized service control model is probably a way forward for the supplementary service handling, it is important to find how to avoid the drop in voice quality and how to optimise the bearer.
This paper proposes to add a new informative annex to capture the bearer optimization issue. In this proposed annex, several bearer optimization strategies are listed as following.
1. For a CS origination call, it shall be possible to route the CS call to the nearest MGCF/MGW in a local network for accessing the home IMS network for anchoring. This bearer optimization strategy will shorten the TDM bearer introduced for anchoring and extend the IP bearer.
2. For a call from the CS routed to IMS for anchoring then back to CS, it shall be possible to choose the same MGCF/MGW for the incoming CS call and the outgoing IMS session; i.e. in the figure above, MGCF#1 and MGCF#2 are merged, as well as MGW#1 and MGW#2, and as the MGCF/MGW is aware that the incoming call and outgoing session belong to the same voice call, no framing and transcoding is necessary. This bearer optimization strategy will reduce the number of the media conversions, and avoid that IMS anchoring brings a serious impact on the voice quality
2   Proposal
It is proposed to add the following changes to the TS 23.206.
*** First Modification ***

 6.4.1.2
Execution of Domain Transfer procedures

Upon detection of conditions requiring Domain Transfer, the UE establishes an Access Leg with the CCCF via the transferring-in domain to request Domain Transfer to the transferring-in domain. The CCCF executes the Domain Transfer procedure by replacing the Access Leg currently communicating to the Remote Leg with the Access Leg established via the transferring-in domain. The Access Leg established via the transferring-out domain is subsequently released. When the switch of the Access leg from the transferring-out domain to the transferring-in domain is executed, the Remote Leg is also updated in order to forward the U-Plane data to the transferring-in domain.

In other words, the execution of the Domain Transfer procedure consists of the following basic steps:

1.
The UE establishes an Access Leg via the transferring-in domain after registering with the transferring-in domain if needed. Registration procedure as specified in clause 6.1 and CS origination and IMS origination procedures specified in clause 6.2 of the present document are used for execution of this step.

2.
The CCCF performs the Access Leg Update to switch the Access Leg communicating with the Remote Leg from transferring-out domain to transferring-in domain. If the remote party is IMS capable, U-plane path is switched end-to-end (i.e. between UEs). And if the remote party is CS/PSTN, U-plane path is switched between VCC UE and MGW. It means MGW becomes the U-plane anchor point, even if both sides are in CS domain. The U-plane path after the domain transfer represents figure 6.4.1.2-1and figure 6.4.1.2-2. For Access Leg Update procedures, refer to clause 6.4.1.3 Access Leg Update toward the remote end. The VCC UE switches the voice traffic from the transferred-out domain to the transferred-in domain as soon as the Access Leg in the transferred-in domain is fully established.

3.
Both the VCC UE and the CCCF release the source Access Leg, which is the Access Leg previously established via the transferring-out domain. For Source Access Leg Release procedures, refer to clause 6.4.1.4 Source Access Leg Release.
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Figure6.4.1.2-1: U-Plane path between VCC UE and IMS UE
NOTE:
For a CS origination call established for initial call setup or established for domain transfer, in case bearer optimization strategies are applied, the CS call shall be routed to the nearest MGCF/MGW in the local network for accessing the home IMS network for anchoring. Refer to Annex C for details on bearer optimization.
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NOTE 1:
For a CS origination call established for initial call setup or established for domain transfer, in case bearer optimization strategies are applied, the CS call shall be routed to the nearest MGCF/MGW in the local network for accessing the home IMS network for anchoring. Refer to Annex C for details on bearer optimization.
NOTE 2:
For a call established for initial call setup, when the call is from the CS routed to IMS for anchoring then back to CS, in case bearer optimization strategies are applied, MGCF#1 and MGCF#2 are merged, as well as MGW#1 and MGW#2, The MGCF/MGW is aware that the incoming call and outgoing session belong to the same voice call, avoiding the need for framing and transcoding. Refer to Annex C for details on bearer optimization.
Figure 6.4.1.2-2: U-Plane path between VCC UE and CS UE / PSTN
*** Next Modification ***

Annex C (informative):
Bearer optimization strategy
Bearer backhaul can be optimised by using the following bearer optimization strategies.

-
For a CS origination call established for initial call setup or established for domain transfer, it shall be possible for the VCC application to provide a specific IMRN to the VMSC to route the CS call to the nearest MGCF/MGW in the local network for accessing the home IMS network for anchoring. This bearer optimization strategy will shorten the TDM bearer introduced for anchoring and extend the IP bearer.

-
For a call established for initial call setup, when the call is from the CS routed to IMS for anchoring then back to CS, it shall be possible for the VCC application to provide a specific CSRN to the BGCF via S-CSCF in order to choose the same MGCF/MGW for the incoming CS call and the outgoing IMS session. As the MGCF/MGW is aware that the incoming call and the outgoing session belong to the same voice call, no framing and transcoding is necessary. This bearer optimization strategy will reduce the number of media conversions, and avoid that IMS anchoring brings a serious impact on the voice quality
Annex D (informative):
Change history

*** End of Modification ***
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