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Abstract of the contribution: This contribution provides modifications to 23.882 for alternatives D-2 and E according to the analysis in [1] and [2]. 
Alternative D-2 is corrected by introducing the Attach/Location Update procedure, and by changing the Relocation Command message in step 10 by a Forward Relocation Response message which is more appropriate for MAP-E interface. A summary of the solution main characteristics and details on the support of ICS are also added.

 Alternative E-2 is added rather than changing existing Alternative E, and it would also be possible to merge E-2 with E-1. Alternative E-2 implements the modifications discussed in [1]. 
Proposed changes

Start first change in 23.882
7.19.1.6b
Alternative D-2 – LTE-VMSC Anchor Solution

7.19.1.6b.1
Description of LTE to UMTS/GERAN CS handover
This alternative is based on Alternative D where the Evolved Packet Core (EPC) emulates an "anchor MSC" functionality and exhibits the “E” interface towards the neighbouring MSCs. 

A new CS-Proxy entity is introduced as a VMSC interfaced to MME on one side and to CS core on the other side. It corresponds to the MSC entity that serves the LTE user and acts as a Anchor MSC function, forwarding the handover required by the LTE towards the CS target network. This new CS-Proxy entity has some specific behaviour compared to a legacy MSC in order that existing MSC’s do not need to be modified.

In the same way as in UMTS, the UE performs and reports measurements of neighbour cells to the eNB , which is able to decide a handover to a CS target cell. When the HO decision is taken, the eNB sends a Handover Request towards the CS-Proxy, which initiates a standard inter-MSC Hand-Over procedure. 

It also requests the UE to initiate a VCC Domain Transfer to CS by initiating a Setup towards the VDN (VCC Domain Transfer Number) the UE knows, as specified in 3GPP TS 23.206. The Setup message (new message) is tunnelled through the LTE network to the CS-Proxy. Unlike alternative F, the SIP session is not relocated from the UE to the network.
The CS-Proxy waits for completion of the handover preparation phase, i.e. network resources reserved towards the target network, and for the Setup (VDN) message sent by the UE.  The CS-Proxy (acting as a VMSC and a MGCF) routes the call signalling towards the user's VCC AS in the home network. 

Upon receiving Re-Invite message, the UE-B replies with 200 OK, disconnects its user plane from the previous path and connects it to the new path to the MGW associated with the CS-Proxy. 

As the path with UE-B is established, the CS-Proxy can now request the UE-A to perform Handover Execution phase i.e. to switch its radio to the target cell. CS-Proxy connects UE-B path to MSC-B. 

The target NodeB/BTS detects the UE-A and sends Handover Detect to the RNC that will relay it to MSC-B. MSC-B connects the UE-A path to the UE-B path. At this point, user plane is end-to-end connected. The UE-A sends Handover Complete message to the RNC/BSC that relays it to the MSC-B. MSC-B relays it to the CS-Proxy in order to release serving network resources in SAE network and eNB. 

A possible alternative, called “VDN-plus”, to avoid forcing the UE to participate in the Domain Transfer, is to have the VDN in the HSS subscriber profile. The VDN is provided at Attach to the MME, which passes it to the CS-Proxy at first relocation message. 

MME and CS-Proxy are functions located in the VPLMN and can be collocated. In a roaming scenario, the user plane path is optimized i.e. it does not need to go through the HPLMN.
The UE-A performs Attach/Location Area Update procedures to the CS-Proxy (acting as anchor MSC) well before the handover from VoIP to CS if required. This can be triggered e.g. when entering in a new LTE cell that would indicates it is at the edge of LTE coverage.
The main characteristics of this solution are:

· Attach/Location Update to the anchor MSC node well in advance

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

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

· IWF acts as a source MSC+SGSN on the target MSC side, reusing MAP-E interface
· IWF acts as a target MME on the source MME side, reusing S10 interface
· IWF acts as a 24.008 signalling relay through S10* interface that corresponds to the S10 interface with additional tunnelling capability
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Figure 7.19.1.6b.1: Alternative D-2 architectural principles

It should also be noted that this solution does not require the implementation of ICS even if it is compatible with it. 
When ICS is used, ICS continuity is ensured as follows: when the UE arrives at the CS domain, the ICCC channel is established either through USSD if the UE is not DTM capable, or through I1-ps otherwise; furthermore, the downlink SIP signalling messages that were sent during the handover are repeated by the proxy-CSCF. 
7.19.1.6b.2
Information flows

Handover from LTE to UMTS/GERAN CS is depicted in the following flow charts. The flow charts represent UMTS entities and messages, but it also applies to GERAN entities and messages. 
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Figure 7.19.1.6b-2: Handover from LTE to UMTS/GERAN CS (1st part)
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Figure 7.19.1.6b-3: Handover from LTE to UMTS/GERAN CS (2nd part)

0- The UE-A performs Attach/Location Area Update procedures in the VPLMN well before the handover from VoIP to CS if required. The can be triggered e.g. when entering in a new LTE cell that would indicates it is at the edge of LTE coverage, and is FFS. 

1- UE-A performs measurements and sends measurement reports to the eNB. 

2- eNB determines that a handover to UMTS or GERAN CS domain should be performed. It sends a Relocation/Handover Required message to the MME indicating the target cell and that it is a handover to CS domain. 

3- The MME selects a CS-Proxy in the same PLMN and sends Forward Relocation/Handover Request to that CS-Proxy node. In the “VDN-plus” alternative, the MME gets the VDN from the HSS and forwards this information to the CS-Proxy in the Relocation/Handover Required message.

4- As the CS-Proxy node is in the same PLMN, it is configured with necessary tables enabling to determine MSC-B and forward the handover request via MAP Prepare HO Request to MSC-B.

5-  MSC-B sends Relocation/Handover Request to the target RNC.

6- The target UTRAN reserves the RAN resources and replies with Relocation/Handover Request Ack to MSC-B.

7- MSC-B sends MAP Prepare HO Response back to CS-Proxy. Necessary CS domain resources are then established between CS-Proxy and MSC-B.

8- CS-Proxy establishes the path between MGW and MSC-B using ISUP IAM and ACM. In the “VDN-plus” alternative, the steps a) to c) do not exist. 

a. In parallel with steps 2 to 8, as soon as the eNB determined that a handover to UMTS or GERAN CS domain should be performed, it sends a new “CS Handover Request” to the UE-A requesting the UE-A to initiate a domain transfer.

b. UE-A sends the Setup (VDN) message to MME.

c. MME relays the Setup (VDN) message to CS-Proxy.

d. The CS-Proxy reserves resources at its MGW.

e. When CS-Proxy has received both Setup (VDN) from UE-A and ACM (or alternative “VDN-plus”, only MAP Prepare HO Response), the Domain Transfer is processed as described in clause 6.4.2.1 of TS 23.206 "Domain Transfer: IMS to CS”. The DTF (PSI) DN is resolved using the VDN at the CS-Proxy. The CS-Proxy routes the call by sending an INVITE (PSI) towards the user's VCC via the CSCF. 

f. The UE-A CSCF forwards the requests to the VCC AS.

g. The VCC AS sends a RE-INVITE towards UE-B through its CSCF, that includes the user plane MGW address.

h. UE-B replies with a 200 OK towards the CSCF, and connects its user plane to the indicated MGW user plane address.

i. The VCC AS forwards the reply to the CS-Proxy. 

9- The CS-Proxy requests the MGW to connect the user plane.

10- As the path with UE-B is established up to the MSC-B, the CS-Proxy can start the handover execution phase by sending Forward Relocation/Handover Response to the MME.

11- MME sends Relocation/Handover Command to eNB.

12- eNB sends Handover Command to UE-A.

13- UE-A already knows that the handover is directed to CS domain via the message CS HO Request send in step a), therefore it knows it has to switch from VoIMS to VoCS. UE-A switches its radio to UMTS/GERAN target cell. It may be detected by the NodeB/BTS. The NodeB/BTS sends Handover Detect to the RNC/BSC. The RNC/BSC relays Handover Detect to MSC-B. MSC-B connects the UE-A path to the UE-B path. At this point, user plane is end-to-end connected. 

14- UE-A sends Handover Complete message to the RNC/BSC that relays it to the MSC-B. 

15- MSC-B indicates Handover Detect via MAP PROC ACCESS SIG REQ (HO Detect) to CS-Proxy in order to release serving network resources in SAE network and eNB. CS-Proxy releases all resources in eNB via MME. 

16- MSC-B indicates the Handover Complete via MAP SEND END SIG REQ (HO Complete) to CS-Proxy in order to release serving network resources in SAE network and eNB. CS-Proxy releases all resources in eNB via MME.

17- If ICS is used, when the UE arrives at the CS domain, the ICCC channel is established either through USSD if the UE is not DTM capable, or through I1-ps otherwise.
7.19.1.6b.3
Subsequent handovers from 2G/3G back to IMS/LTE

Handover from UMTS/GERAN CS to LTE is depicted in the following flow charts. The flow charts represent UMTS entities and messages, but it also applies to GERAN entities and messages. 
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Figure 7.19.1.6b-4: Subsequent handovers from 2G/3G back to IMS/LTE

1- UE-A performs measurements and sends measurement reports to the NodeB. 

2- NodeB and RNC determine that a handover to IMS/LTE should be performed. It sends a Relocation/Handover Required message to the MSC-B indicating the target cell. 

3- As it is a inter-MSC handover, MSC-B sends MAP-Prep-Sub-Handover Request back to the anchor MSC per TS 23.009. There is no need for circuit connection. 

4- CS-Proxy selects an MME that serves the eNB and sends Forward Prepare Relocation Request to that MME.

5- MME sends S1_Relocation_Request to the eNB.

6- eNB reserve appropriate resources and replies MME with S1_Relocation_Request_Ack.

7- MME sends Forward Prepare Relocation Response to CS-Proxy.

8- CS-Proxy sends MAP-Prep-Sub-Handover Response to MSC-B.

9- MSC-B sends RANAP Relocation Command to the source RNC.

10- The source RNC sends RRC Relocation Command to the UE.

11- The UE switches its radio to the E-UTRAN cell. Radio synchronization is detected by the eNB that sends Relocation Detect to the MME, which forwards it to the CS-Proxy. 

12- CS-Proxy sends MAP proc access sig req (HO Detect) to MSC-B. MSC-B may connect the user plane. 

13- CS-Proxy sends MAP send end sig req (HO Complete) to MSC-B. MSC-B connects the user plane if not done yet at previous step. 

7.19.1.6b.4
Advantages of the solution

There are several significant advantages to the above described solution:

· There is no impact to the existing Core Network nodes as existing HO procedures are used and changes in existing MSC behaviour is separated out in a new functional entity which can be a shared resource strategically located in the network;

· There is no impact to the existing RAN nodes as existing HO procedures are used (UMTS, GERAN);

· There is no impact to IMS network;

· There is no impact to VCC Application as standard VCC procedures are used;

· The user plane interruption is minimized: it corresponds to the addition of the processing and transmission of the 200 OK between UE-B and CS-Proxy via CSCF and Relocation Command messages, estimated between  5 and 10 ms, to the inevitable handover execution time that is defined as the interruption time on Layer 1 and estimated between 50 and 100 ms. 

· The handover preparation phase is minimized as the steps a, b and c are in parallel with the legacy handover preparation phase (from Relocation/Handover Required to MAP Prepare HO Response). Moreover, the steps a) to g) are very short compared to the legacy handover preparation phase; this means the handover preparation phase is similar to the R99 legacy one; 

· The CS-Proxy and the related MGW can be distributed, so it is a scalable solution;

· The CS-Proxy being in the VPLMN, the routing tables are the same as a legacy MSC; Furthermore, in a roaming scenario, the user plane path is optimized i.e. it does not need to go through the HPLMN.

· This is a VCC procedure triggered from the network;

· Even if it supports ICS and ICS continuity, this solution does not require its implementation. 
End first change in 23.882
Start first change in 23.882
7.19.1.7
Alternative E - IMS Anchored Voice Continuity
7.19.1.7a
Alternative E-1 - IMS Anchored Voice Continuity
7.19.1.7.1a
Description

This solution aims to use IMS and VCC Rel-7 framework for controlling the voice call continuity between CS domain and LTE/SAE access. Re-use and enhancement of Release 7 VCC, where applicable, will also be considered.
In order to utilize the IMS and VCC Rel-7 architecture, the following high level architecture introduces a gateway called "Voice Interworking Function (IWF)". The role of the Voice IWF is:

-
To be a signalling tunnelling end point towards the LTE/SAE MME for receiving/sending encapsulated GSM/UMTS CS signalling messages to/from the UE and 

-
To emulate a GERAN BSS (A interface) or UTRAN RNC (Iu interface) towards the 2G/3G MSC. No modifications to the existing MSCs are expected.
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Figure 7.19.1.7-1: High Level SR-VCC Architecture

Per VCC Rel-7, for all VCC-capable UE's, the call is always anchored at the VCC AS.  

The Role of the Voice IWF is to enable a single radio UE to communicate in parallel both with the source system and target system. Instead of using separate radios as in Rel-7 VCC, the signalling communication with the target system is carried over the source system radio access.

Voice IWF is connected to MME with S3-CS reference point. Protocol selection for S3-CS is FFS.S3-CS reference point is used to convey CS signalling messages (as specified in TS 24.008) between MME and Voice IWF.

7.19.1.7.2a
LTE  VoIP to 2G/3G CS voice continuity
7.19.1.7.2.1a
Overview

The procedure for a single-radio UE performing VCC from LTE VoIP to 2G/3G CS will then follow the high level steps as defined in Figure 7.19.1.7-2. 

The handover from 2G/3G CS to LTE VoIP is FFS.
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Figure 7.19.1.7-2: High Level Procedures for Single Radio VCC

7.19.1.7.2.2a
Step 1: CS call setup

The UE performs Location Area update and sets up a call in the CS domain (CS signalling tunnelled over LTE and Voice IWF) to an MSC in local PLMN. Similarly to Rel 7 VCC, this CS call setup is started well before the media is switched from VoIP to CS. The trigger to initiate this CS call setup may come from E-UTRAN (FFS).

The communication between the UE and the Voice IWF is based on TS 24.008. 

-
Between UE and MME the required TS 24.008 signalling is encapsulated in EPS NAS signalling. The EPS NAS message(s) to be used for this purpose is FFS. 

-
Between MME and Voice IWF the required 24.008 signalling is encapsulated in S3-CS protocol. The protocol for the S3-CS is FFS.

At the end of step 1:

-
a CS call leg exists between the UE and the VCC AS, but the CS voice is terminated at the Voice IWF and not carried over E-UTRAN 

-
the original SIP session and the VoIP bearer(s) via E-UTRAN remain unchanged and the UE continues to send and receive media via the original VoIP bearer(s) 
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Figure 7.19.1.7-3.  Step 1: CS Call Establishment Procedures

7.19.1.7.2.3a
Inter RAT Handover

An inter RAT handover is initiated by E-UTRAN. 

Possible non voice PS services may be handed over to the target PS system per PS handover specifications. 

The VoIP service is handed to the target CS system via the Voice IWF. In the process MME relocates the voice PS service towards the Voice IWF over S3-CS reference point. The voice IWF plays the role of source BSS/RNC towards the serving MSC. The serving MSC executes a regular inter BSS/RNC handover preparation (or an inter-MSC handover from the serving (anchor) MSC to the target MSC if the selected target BSS/RNC belongs to a different target MSC).

At reception of the "Inter RAT Handover Command", the UE stops sending/receiving the original VoIP media over E-UTRAN, tunes to and accesses the target system and starts to send/receive voice media associated with the CS call leg via the target BSS/RAN.

How media switching takes place is FFS. Several possibilities exist:

-
at the end of step 1, a MGW associated with the VCC AS may start bi-casting/conferencing voice media both to the original VoIP leg towards E-UTRAN and to the CS leg towards the MSC. In this case the Voice IWF would locally discard the downlink CS voice received from the MSC.

-
A "Media switch trigger" is included in step 2. This trigger may be a specific signalling message towards the VCC-AS or e.g. a detection of an uplink speech packet from CS call leg at MGW. 
The following example shows the signaling flow for the LTE to 2G CS inter RAT handover. LTE to 3G CS inter RAT handover is very similar; the term "HO" in messages 4-7, 13 and 15 is replaced by a term "Relocation" 
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Figure 7.19.1.7-4.  LTE VoIP to 2G CS inter RAT Handover. 
In this signalling sequence the establishment of CS call between UE and VCC AS via VOICE IWF and MSC is assumed to be already done.

1.
E.g. based on the measurements and additional information, the source system decides to initiate the handover.

2.
The source eNode B sends a Relocation Required message to the source MME.  This message contains the target cell Identification and an E-UTRAN Transparent Container.  The container includes the same information that the target system would expect to receive in a hard handover/ SRNS relocation.

3.
The source MME sends a Forward Relocation Request message to the target VOICE IWF. Note MME and Voice IWF could collocate. For the possibly existing other PS services MME may initiate A inter RAT PS handover towards the Target SGSN as described in TS 23.401.
4.
The VOICE IWF converts the Forward Relocation Request message into a HO Required message as expected by MSC from a source BSS during inter BSC handover of a voice call.

5.
The MSC sends a HO Request message to the target BSS. Note, that if the target BSS is under a different MSC that the one selected in step1, the MSC communicates to the target BSS via target MSC (over E interface). (This inter MSC signaling is not shown)
6.
The target BSS sends a HO Request ACK message to the MSC.

7.
The MSC sends a HO Command message to the VOICE IWF emulating the source BSS.

8.
The VOICE IWF sends a Forward Relocation Response message to the source MME.

9.
The source MME sends a Relocation Response message back to the eNodeB. In case a parallel inter RAT PS to PS handover was triggered at step 3, the MME should wait the completion of the Relocation preparation with Target SGSN before proceeding with step 9.
10.
The source eNodeB sends a HO Command message to the UE to begin HO procedure to the source BSS.

11.
The UE performs an access procedure and is detected on the target system.

12.
The target BSS forwards physical information to the UE for the target system. 

13.
The target BSS indicates detection of the UE to the MSC.

14.
The UE sends a Handover Completed message to the target BSS.

15.
The target BSS sends a HO Complete message to the MSC.

16.
The MSC informs the VOICE IWF emulating a source BSS, that the handover is complete by sending a Release message.

17.
The VOICE IWF sends a Forward Relocation Complete Acknowledge message to the source MME.

18.
Voice IWF informs MSC that it has released the resources

19.
MME acknowledges the Relocation completion to Voice IWF

20.
The source MME sends an "SGW Release" message to the Serving/PDN GW. (Collocated Serving and PDN GW assumed in this flow)
21.
The Serving GW sends a Tunnel Release message to the source eNodeB.

7.19.1.7.3a
2G/3G CS voice to LTE VoIP voice continuity

NOTE:
This solution assumes simultaneous CS and PS capability via source system.  

NOTE:
This solution is based on similar principles as the SR VCC Alternative A solution, the detailed comparison between this and Alternative A solution is FFS.

7.19.1.7.3.1a
Overview
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Figure 7.19.1.7-5: High Level SR-VCC Architecture for CS to PS VCC 

Per VCC Rel-7, for all VCC-capable UE's, the call is always anchored at the VCC AS.  

In CS to PS VCC procedure following is done:

1.
UE is engaged in CS call via CS system to VCC AS (stable state)

2.
UE establishes a PS session in parallel to the CS call. 

-
PS session is anchored in SAE GW to enable PS handover to LTE.

3.
UE registers in IMS via PS session

4.
UE invites VCC AS to a VoIP session

5.
If PCRF is involved, Policies for the VoIP session are delivered to SAE GW

6.
VCC AS (or associated Media GW) may start bicasting voice packets to SAE GW. UE may start receiving VoIP packets via PS system. UE VCC client ignores the VoIP packets.

7.
A PS handover (or cell change) from source system to LTE system is triggered

8.
UE stops receiving CS voice via CS system and starts to receive VoIP packets via LTE

9.
UE is engaged in VoIP call via LTE system to VCC AS (stable state)

 7.19.1.7.3.2a
Procedures
The procedure for a single-radio UE performing VCC from 2G/3G CS to LTE VoIP will then follow the high level steps as defined in Figure 7.19.1.7-6. 
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Figure 7.19.1.7-6: High Level Procedures for CS to PS Single Radio VCC

Step 1:


· The UE establishes packet data connection via the current access system (if one doesn't already exist). 

· Via the packet data connection UE registers to IMS and establishes a VoIP SIP session towards VCC AS

· VCC AS may trigger the PCC infrastructure to provide the  related policies to the utilized PS domain GW

· VCC AS (or associated media Gateway) may start bicasting VoIP data to the PS system. If UE starts to receive these VoIP packets, it silently discards them. 

· Whether a PS domain GW (PDN GW, Serving GW) can locally discard the received DL VoIP packets before the execution of step 2  is FFS.

Similarly to Rel 7 VCC, this Step 1 is started well before the UE will handover to LTE system. The trigger to initiate the SIP session setup (and required PS session) may come from the source RAN (UTRAN, GERAN) (FFS).

At the end of the step 1 UE is still engaged in CS call towards VCC GW via CS system. Voice media is still sent and received via the CS domain.

Step2:  An inter RAT handover is initiated by E-UTRAN. 

PS handover for the SIP session from source system to target system is triggered. Depending on the source system and it's capabilities the PS handover may be performed as:

1. inter system Cell Change Order from 2G to LTE/EPS

2. inter System PS only Relocation from 3G to LTE/EPS

3. inter system PS handover from 2G to LTE/EPS

Case 1:

· After completion of the SIP session establishment with VCC AS UE decides to switch from source PS system to E-UTRAN,

· UE tunes to and accesses the E-UTRAN system,

· MME retrieves the PS contexts from the source SGSN,

· Necessary EPS Radio Bearers are established and

· UE starts to send/receive VoIP media over the assigned EPS bearer via the target E-UTRAN.

Cases 2 & 3: 

· at reception of the "Inter RAT Handover Command", the UE stops sending/receiving the original CS voice media via source CS system, 

· UE tunes to and accesses the E-UTRAN system and 

· UE starts to send/receive VoIP media over the assigned EPS bearer via the target E-UTRAN.

How media switching takes place is FFS. Several possibilities exist:

· at the end of step 1, a MGW associated with the VCC AS may start bi-casting/conferencing voice media both to the original CS leg towards the MSC  and to the VoIP leg towards the PS domain GW. 

· It is FFS whether these DL VoIP packets should be discarded at a PS domain GW or delivered to UE and discarded at UE.

· A "Media switch trigger" is included in step 2. This trigger may be a specific signalling message towards the VCC-AS or e.g. a detection of an uplink speech packet from VoIP call leg at MGW.

7.19.1.7b
Alternative E-2 – Enhanced IMS Anchored Voice Continuity
7.19.1.7.1b
Description

The main differences with Alternative E-1 are the following:
· The interface between IWF and MME, that is S3-CS in Alternative E-1, is replaced by S10* interface that corresponds to S10 interface with additional transparent tunnelling capability, used to convey CS signalling messages (as specified in TS 24.008) between MME and Voice IWF.
· Unlike alternative E-1, the call setup between UE and VCC AS is not performed in Step 1 as it results in a waste of network resources and additional signalling, and of the need for bi-casting function to avoid the long break of transmission due to the early VCC Domain Transfer. Therefore, the call setup to VDN is performed only after the handover preparation has been decided.
· PS domain interfaces are added for voice and other PS domain simultaneous sessions. 
The architectural principles can be summarized in the following figure, where:

· IWF acts as a source RNC/BSC on the target MSC side, reusing Iu or A/Gb interfaces
· IWF acts as a target MME on the source MME side, reusing S10 interface
· IWF acts as a 24.008 signalling relay (UE-IWF tunnelling) where S10* interface corresponds to the S10 interface with additional tunnelling capability

[image: image13.emf] 

Iu - ps/Gb  

   

Iu - cs/A  

Iu - cs/A   S10*      

S1     

UE     

eNB     

MME  

IWF  

MME  

   

RNC+Node B   /BSC+BTS   

MSC     

Iu - ps/Gb  

SGSN  

-  Location Update   -  Setup VDN (VCC)  

RNC +  BSC  


Figure 7.19.1.7-7: Alternative E-2 architectural principles

In the above figure, IWF acts as a RNC/BSC and the synchronization between CS and PS handovers is achieved via existing mechanisms in 3G over RANP CS and PS, and via Gs interface for 2G. 
7.19.1.7.2b
LTE  VoIP to 2G/3G CS voice continuity
The CS call setup to VDN is initiated by the UE on request of the eNB when the handover preparation has been decided. 
When the vMSC requests a RAB Assignment to IWF, in order to minimize the flow break duration, the IWF replies with a RAB Assignment Failure with cause value “Directed Retry”. After the RAB Assignment Failure, the IWF initiates a Relocation procedure. VCC Domain Transfer is performed after handover execution phase. 
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Figure 7.19.1.7-9 – Alternative E-2 LTE  VoIP to 2G/3G CS voice continuity
The steps in the procedure are:

1. UE has completed CS registration procedure by tunneling messages via LTE/SAE to CS CN

2. IMS session is in progress via LTE

3. E-UTRAN detects that domain transfer is required and signals this to UE and MME
4. UE sends a tunneled CS setup request to CS CN

5. Following standard procedure for CS origination, CS CN requests CS RAB assignment from LTE/SAE network using RANAP (Iu-CS)

6. LTE/SAE network responds to CS RAB assignment request with “directed retry” to indicate that it will honor the request by initiating CS RAB handover to the target RAN

7. To complete the CS RAB handover, the UE is directed to the target RAN, and the CS origination and domain transfer complete

8. In parallel with steps 6 and 7, PS RABs are also transferred from the LTE/SAE network to the target RAN to the extent supported by the target RAN

These flows are also valid for LTE to GERAN single radio VCC by replacing Iu-cs by A interface and appropriate messages. 

End first change in 23.882
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