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7.19.1.8.4.1. The information flows for Handover from LTE to CS domain
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Figure 7.19.1.8-7: LTE to CS Handover information flows – preparation phase

1. Target measurements and handover trigger detection at the source eNodeB
2. The source eNodeB sends the Handover Required message to the source MME containing the required information such as source to target information.

3. Standard PS-PS handover procedure at the source MME for initiation of Relocation Request toward the PCHCF-eNodeB/BSC/RNC. All the bearer information (including all PDP contexts and the related radio parameters) will be passed to the PCHCF-eNodeB/BSC/RNC by the source eNodeB and the PCHCF-eNodeB/BSC/RNC stores and maintains the bearer information. Completion of this step leads to the following subsequent step:
a. The PCHCF-eNodeB/BSC/RNC generates and sends the Relocation Required towards the PCHCF-MSC-S over Iu-CS interface.
NOTE: the interface between PCHCF-MSC-S and PCHCF-eNodeB/BSC/RNC may be Iu-CS or A interface. For the sake of brevity, we assume it as the Iu-CS interface in this paper.  
4. The PCHCF -MSC-S initializes Prepare Handover Request toward target MSC. It’s assumed that the CS Security context is available at the PCHCF-MSC-S; mechanisms for the discovery/retrieval of the CS security context at the PCHCF-MSC-S are FFS.
5. Target GERAN begins to prepare and reserve the related CS resources via the target MSC
6. Handover Number is returned in Prepare Handover Response from the target MSC to the PCHCF-MSC-S 

7. Establishment of circuit connection between the target MSC and a MGW chosen by the PCHCF-MSC-S using ISUP IAM and ACM. Completion of this step leads to the following subsequent step:
a. The PCHCF-MSC-S generates and sends Relocation Command towards the PCHCF-eNodeB/BSC/RNC over Iu-CS interface.
8. Forward Relocation Response toward source MME with the required CS information such as target to source BSS information which will be used to access in target CS domain by the UE.

9. Handover Required Ack toward the source eNB to instruct the UE to access the target radio. Completion of this step leads to the following subsequent steps: 
a. The data forwarding process is triggered by the source eNodeB, and downlink data from the SAE will be forwarded to the PCHCF-eNodeB/BSC/RNC by the source eNodeB. 
b. PCHCF-eNodeB/BSC/RNC decodes the downlink VoIP packets to get the IP 5 tuple and its related voice codec, and PCHCF-MSC-S uses those information to establish the IP bearer between PCHCF-eNodeB/BSC/RNC and the MGW chosen by the PCHCF-MSC-S. 
10. Handover Command is sent by the source eNB to the UE to access the target radio.
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 Figure 7.19.1.8-8: LTE to CS Handover information flows – execution phase
1. Handover Detection at the target GERAN.

2. Handover Detect sent by the target GERAN to the MSC. Completion of this step leads to the following subsequent steps:

a. PAS Handover Detect sent to the PCHCF-MSC-S.
3. Handover Complete sent by the target GERAN to the MSC. Completion of this step leads to the following subsequent steps:
a. SES Handover Complete sent to the PCHCF-MSC-S.
b. ISUP Answer message sent to the PCHCF-MSC-S to complete the bearer path between the MSC and the MGW chosen by the PCHCF-MSC-S.
c. The PCHCF-MSC-S sends the Handover Complete to the PCHCF-eNodeB/BSC/RNC.
4. PCHCF-eNodeB/BSC/RNC sends Relocation Complete to the MME 
NOTE: How the PCHCF-eNodeB/BSC/RNS identifies the voice bearer is similar to the one with MME.
5. MME initiates an Update context in order to redirect the VoIP bearer established between SAE and source eNodeB to the bearer established between SAE and PCHCF-eNodeB/BSC/RNC, at this moment, downlink signalling packets are queued at PCHCF- eNodeB/BSC/RNC, and all the downlink signalling packets will be dispatched to the UE. 
6. The active SIP session state will be synchronized between the UE and PCHCF-SIP UA.  
NOTE: how to synchronize the active SIP session between the UE and the PCHCF-SIP UA is FFS. Using ICCP over ICCC is one of the alternatives.
7.19.1.8.4.2. The information flows for Subsequent Handover back from CS domain to LTE 
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 Figure 7.19.1.8-9: Subsequent HO from CS to LTE– preparation phase

1. The related neighbour LTE cells are configured in BSS/RNS, which, from the BSS/RNS point of view, are regarded as pseudo-CS cells and served by the PCHCF-MSC-S. So, if the BSS/RNS receives the measurement report sent by the UE, according to the configured neighbour cells, it will decide to trigger the standard inter-MSC handover towards the LTE cell, so a standard CS-CS Handover procedure could be re-used in the CS to LTE handover. 
a. UE may send the measurement report about LTE cell to the PCHCF-eNodeB/BSC/RNC over ICCC, and the PCHCF-eNodeB/BSC/RNC makes the decision whether handover to LTE or not. At the same time, the same measurement report except the LTE information could be sent to BSS/RNS by the UE. If the PCHCF-eNodeB/BSC/RNC decides to HO towards LTE, the HO will be executed at once no matter what the decision the source BSS/RNS makes. If this step is used, then the process will go to step 4 directly. 
NOTE: This procedure does not impact the existing BSS/RNS and its related core, and only has some impacts on UE.
2. Handover Required containing a target LTE cell ID is sent by the BSS/RNS to the MSC.
3. The MSC initializes Prepare Subsequent Handover Request toward the target PCHCF-MSC-S. Completion of this step leads to the following subsequent steps:

a. The PCHCF-MSC-S sends the Relocation Request towards the PCHCF-eNodeB/BSC/RNC over Iu-CS. 
4. The PCHCF-eNodeB/BSC/RNC finds out the target LTE Cell ID from the Prepare Handover Request message, and generates Relocation Required message using the bearer information stored in the PCHCF-eNodeB/BSC/RNC as described in 3b in Figure 7.19.1.8-7, and then triggers an inter-eNodeB Handover to the real target eNodeB by sending the Relocation Reqired towards its serving MME.
5. Relocation Request is sent by the MME to the target eNodeB.
6. Relocation Request ACK is sent by the target eNodeB back to the MME upon the completion of allocation request resources.
7.  Relocation Required Response is sent by the MME to the PCHCF-eNodeB/BSC/RNC.
a. The PCHCF-eNodeB/BSC/RNC sends the Relocation Request ACK towards the PCHCF-MSC-S over Iu-CS. 
8. Handover Number is returned in Prepare Subsequent Handover Response by the PCHCF-MSC-S for establishment of circuit connection between the MGW chosen by the PCHCF-MSC-S and the MSC. 

9. Establishment of circuit connection between the target MSC and the MGW chosen by the PCHCF is initiated by the PCHCF-MSC-S using ISUP IAM and ACM. 
10. Handover Required sent by the MSC to the source BSS/RNS.
11. Handover Command sent by the source BSS/RNS for the UE to retune to the target LTE radio. 
NOTE: The Handover Command is not a standard CS-CS Handover Command for it contains the LTE cell information for the UE to access. 
a. The PCHCF-eNodeB/BSC/RNC may send Handover Command to UE via ICCC. 
NOTE: Combined use of step 1a, the whole procedure may only include step 1a, 4, 5, 6, 7 and 11a in preparation phase, and does not impact the BSS/RNS and its related core, and only has some impacts on UE.
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Figure 7.19.1.8-10: Subsequent HO from CS to LTE– execution phase
1. Relocation to E-UTRAN Complete is sent by the UE to the eNB.
2. Relocation Complete is sent by the target eNodeB to the MME.
3. Update Bearer Request is sent by the MME to the SAE GW
4. The SAE GW sends Update Bearer Request Response back to the MME. 
5. Release Resources is sent by the MME to the source eNodeB (i.e. the eNodeB function associated with the PCHCF).
6. The PCHCF -MSC-S sends RELEASE to the MSC to release the related CS resources.
7.19.1.8.5
Impact on the baseline CN Architecture

This solution requires new core network functionality (PCHCF). The alternative with optimised bearer preparation requires an enhancement to REL-7 DTF allowing for insertion of MRF in the bearer path of IMS sessions anchored at the DTF.

7.19.1.8.6
Impact on the baseline RAN Architecture

This solution does not require any of the following GERAN features: DTM, EGPRS (EDGE), PS handover, DTM enhancements or VoIP optimisations.
7.19.1.8.7
Impact on terminals used in the existing architecture
****************************************** End Proposed Text *********************************************************
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