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Abstract of the contribution:

This paper discusses the commonalities of alternatives E and D-2 and proposes a way forward. 
1. Alternative E – IMS Anchored Voice Continuity
a) Main characteristics

The main characteristics of this solution are:

· Attach/Location Update to the target 2G/3G network well in advance

· Call setup to VCC AS; use of VCC Domain Transfer Rel7 procedure
· Architectural principles: Reuse of Iu-cs/A interfaces, Reuse of S3 interface, Addition of tunnelling capability to S3 to carry 24.008 messages
b) Attach/Location Update

Alternative E (IMS anchored voice continuity) points out that before performing the handover preparation phase, it is required to attach the UE to the network with an Attach/Location Update procedure. This can be done at any time before the handover i.e. does not need to be performed only when the handover decision has been taken, as it does not depend on the target cell that will be chosen at handover preparation. 

Of course, this Attach/Location Update phase needs to be documented in the other solutions as well.
c) CS call setup between UE and VCC-AS; VCC Domain Transfer procedure
However, what is questionable, is that the Attach/Location Update phase and the call setup between UE and VCC AS should both occur in the same step. The extract from 23.882 “this CS call setup is started well before the media is switched from VoIP to CS”. It is also mentioned that it is not in the handover preparation phase. Because CS call setup is started well before the media is switched from VoIP to CS, network resources are reserved in advance, leading to wastage of resources. Moreover, the UE could move to another LTE cell, remaining in VoIP mode, and the CS call setup has to be performed again under the new cell if it changes MME. 

In the description of Alternative E in 23.882, how media switching takes place is FFS and either some additional signalling, or a bi-casting (meaning a conference bridge, so additional resources) must be introduced. 

Therefore we don’t believe that this call setup needs to be so early. An optimization is required here.
d) Architectural principles
The existing text for Alternative E implies that the Voice IWF acts as an SGSN and so an S3 reference point would exist between the Voice IWF and the MME. However, we believe that the Voice IWF should be seen as an MME from the MME’s perspective and so S10 would be used.
This would require an update to the Alternative E proposal, and our recommended architectural principles can be summarized in the following figure, where: -
· IWF acts as a source RNC/BSC on the target MSC side 

· IWF acts as a target MME on the source MME side

· IWF acts as a 24.008 signalling relay (UE-IWF tunnelling) where S10* = S10 + tunnelling capability
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Figure 1: Alternative E architectural principles (with S10 instead of S3)
Alternative E doesn’t currently describe how it works with multiple sessions: one voice session and one or several PS sessions. In the above figure, IWF acts as a RNC/BSC and the synchronization between CS and PS handovers are achieved via existing mechanisms in 3G over RANP CS and PS, and via Gs interface for 2G. 
e) ICS compatibility (supplementary services continuity)
To enable supplementary services continuity, including mid-call services, it is required that after the handover to 3G/2G CS, the transport of ICCC channel is supported. 
This is shown in Alternative F in figures 7.19.1.8.1-1 and 7.19.1.8.1-3 for 3G UEs and 2G DTM-capable UEs.
In our view ICS is supported by Alternative E, whether updated in line with our proposals, or not.
2. Alternative D-2 (LTE-VMSC Anchor Solution)
a) Main characteristics

The main characteristics of this solution are:

· Attach/Location Update to the target 2G/3G network well in advance (though it is missing in the current text)

· Call setup to VCC AS during handover preparation phase; use of VCC Domain Transfer Rel7 procedure

· Architectural principles: Reuse of MAP-E interface, Reuse of S10 interface, Addition of tunnelling capability to S3 to carry 24.008 messages
b) Attach/Location Update

Should be described in a similar way as in Alternative E

c) CS call setup between UE and VCC-AS; VCC Domain Transfer procedure
This is performed when handover has been decided, in handover preparation procedure, in order to avoid resource wastage.
d) Architectural principles

The architectural principles can be summarized in the following figure, where:

· IWF (named CS-proxy in 23.882) acts as a source MSC on the target MSC side 

· IWF acts as a target MME on the source MME side

· IWF acts as a 24.008 signalling relay (UE-IWF tunnelling) where S10* = S10 + tunnelling capability
This is a symmetrical architecture (only CN-CN nodes interfaces). 
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Figure 2: Alternative D-2 architectural principles 

As it can be seen, Alternative D-2 has a number of similarities with Alternative E:
· both use tunnelling capability for 24.008 messages

· both are based on VCC Rel-7 with Domain Transfer initiated from the UE

· both use handover preparation as in CS systems

Note: in the description of Alternative D-2, the interface between MME and IWF (CS-proxy) is clearly a MAP-E interface and the message Relocation Command in step 10 of figure 7.19.1.6b-2 should be replaced by a Forward Relocation Response that carries Handover Command.

3 – Way forward and proposal
It has been shown above that Alternative E requires some updates to minimize the resource wastage. With the separation of Attach/Location Update and Call Setup procedures, as proposed above, Alternative E would be similar to the Alternative D-2 except that:

· Alternative E architecture is based on an IWF acting as a source RNC/BSC on the target MSC side; 

· whereas Alternative D-2 architecture is based on an IWF acting as a source MSC on the target MSC side. 

Comparison between these two architectural principles:
1. Alternative D-2 architecture is feasible, but

· It forces the IWF to implement MAP-E and Gn interfaces

· In case of simultaneous CS+PS bearers, a synchronization between CS and PS must be introduced at MAP-E and Gn during handover preparation

2. Enhanced Alternative E solution

· It solves the issues of the original Alternative E solution i.e. the too early Domain Transfer, the need to bi-cast from an intermediate MGW, the need to force the user plane to go through the HPLMN

· S10* interface is only an unchanged S10 plus a transparent tunnelling feature

Other architectures can be envisaged such as
· S1*+MAP-E architecture

· It has even more drawbacks as in addition to the Original ALU proposal, this architecture is asymmetrical 

· Therefore we propose to rule it out
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Figure 3: S1*+MAP-E architecture

· IWF acting as RAN on both sides 

· It is symmetrical, but DTAP tunnelling over S1* is initiated from the MME, which is not the case in S1
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Figure 4: IWF acting as RAN on both sides

Proposal
It is proposed: -
1) To modify Alternative E with above mentioned optimizations

2) To introduce Attach/LA Update step in Alternative D-2, and correct the step 10 “Relocation Command” message into “ Forward Relocation Response” message as proposed in the above note

3) To recommend modified Alternative E
3GPP
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