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Introduction
During the discussion of contribution S2-081282 on Inter Domain Handover procedures, it was agreed to include the procedures in TS 23.216. This contribution provides initial input to support that scenario.

Note that a separate document (S2-08CSFBx) addresses the issue related to the possible need for the Target BSS to determine that the UE is anchored in the VCC AS prior to performing an Inter-Domain Handover. 
Proposal

Below are the proposed changes in 23.216. All text is new text added in new sections in 23.216v0.1.0.
*********** First Change ***Add in section 4.2*********
4.2.x
Combinational VCC

Combinational VCC (C-VCC) designates a category of SRVCC solutions that combine inter-RAT handover with VCC domain transfer.
In case of C-VCC from E-UTRAN to GERAN the Inter-domain handover procedure is used. A pre-requisite for C-VCC operation in this scenario is that the GERAN and the UE support PS HO. The UE shall also support DTM and the GERAN RRM need to be able to allocate CS and PS resources according to the MS “DTM multislot Capabilities”.  In addition, the GERAN and the terminal need to support one CS speech bearer in parallel to one VoIP bearer during the execution of the Domain Transfer procedure. 
[Editor’s Note: HO Procedures for the GERAN to E-UTRAN direction is FFS.]
[Editor’s Note: It’s FFS if VoIP-related enhancements are required in GERAN.]
4.2.x.1
Inter Domain Handover from E-UTRAN to GERAN
Inter domain handover procedure allows a VCC anchored UE to handover from a VoIP (MMTel) over E-UTRAN to a CS call in GERAN.  Inter-Domain Handover is a type of PS Handover where CS resources, and optionally PS resources (i.e. for PS services other than those used to support the voice component) are allocated and sent to the UE in the Inter-Domain Handover Command message. During Inter-Domain Handover, the UE shall first establish the voice component and data component(s) on PS radio resources indicated within the Inter-Domain Handover Command, and secondly move the voice component of the ongoing PS connection to the included CS radio resources according to the Domain Transfer procedure as specified in 3GPP TS 23.206. The Inter-Domain Handover procedure consists of the PS handover procedure, the establishment of the main signaling link on the allocated CS resources and the Domain Transfer procedure. 
Upon receiving a PS Handover Request message, a decision to perform Inter-Domain Handover may require that the Target BSS be able to determine that the UE is anchored in the VCC AS.
During an Inter-Domain Handover, the UE shall enter either Dual Transfer Mode or Dedicated Mode after the establishment of the main signaling link as described in 3GPP TS 44.018. 

UE and network support for Inter-Domain Handover is optional. The UE shall indicate its support for Inter-Domain handover in the Mobile Station Classmark 3 IE and the MS Radio Access Capabilities IE. 
* Second Change ***Add as a new main section e.g. section 9**
x
Inter Domain Handover from E-UTRAN to GERAN for A/Gb mode
x.1
General

The procedure is based on Packet-switched handover for GERAN A/Gb mode defined in TS 43.129 [8] and Inter RAT handover defined in TS 23.401.
Pre-conditions:

-
The UE is in ECM-CONNECTED state (E-UTRAN mode);
-
The BSS must support PFM (Packet Flow Management) procedures.

x.2
Preparation phase
The procedures in this section is shown for better readability of the Inter Domain handover procedures except the steps that show the impacts on the procedure below. The TS 23.401 describes the actual procedures for Inter RAT handover between EUTRAN and GERAN.
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Figure x.2-1: E-UTRAN to GERAN A/Gb Inter-Domain Handover, preparation phase
Steps 1 - 4a are the same as in clause 5.5.2.3.2 in TS 23.401.
5.
The target SGSN establishes the PDP context(s) in the order indicated by the Forward Relocation Request message. 

The Target SGSN requests the Target BSS to establish the necessary resources (PFCs) by sending the message PS Handover Request (Local TLLI, IMSI, Cause, Target Cell Identifier, PFCs to be set-up list, Source BSS to Target BSS Transparent Container and NAS container for PS handover). The target SGSN shall not request resources for which the Activity Status Indicator within a PDP Context indicates that no active bearer exists on the source side for that PDP context.


Based upon the ABQP for each PFC the target BSS makes a decision about which PFCs to assign radio resources. The algorithm by which the BSS decides which PFCs that need resources is implementation specific. Due to resource limitations not all downloaded PFCs will necessarily receive resource allocation. The target BSS allocates TBFs for each PFC that it can accommodate.

If the ‘Source BSS to Target BSS Transparent Container’ contains an MS Radio Access Capability IE indicating the corresponding MS supports Inter-Domain Handover, the Source Statistics Descriptor of one of the QoS Profiles for the requested PFCs indicates “speech” and the Traffic Class value of the Quality of Service IE corresponding to that QoS Profile is set to “conversational”, the Target BSS may choose to perform Inter-Domain Handover in which case it allocates a CS resource along with the allocated PS resources. A decision to perform Inter-Domain Handover may also require that the Target BSS is able to determine that the UE is anchored in the VCC AS.

Note: if calls from the UE are not anchored in the DTF the UE shall not indicate that it is ID HO capable in the MS RAC IE.


If the target BSS decides to perform an Inter-Domain Handover it shall prepare the 'Target BSS to Source BSS Transparent Container' which contains an Inter-Domain Handover Command including the EPC part (NAS container for PS Handover) and the RN part (DTM Handover CS Radio Resources and DTM Handover PS Radio Resources IE or DTM Handover Dual Carrier PS Radio Resources).

Steps 5a - 8a are the same as clause 5.5.2.3.2 in TS 23.401.
x.3
Execution phase
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Figure x.3-1: E-UTRAN to GERAN A/Gb mode Inter-Domain Handover, execution phase
The X1 and X2 procedures in this section is shown for better readability of the Inter Domain handover procedures except the steps that show the impacts on the procedure below. The TS 23.401 describes the actual procedures for Inter RAT handover between EUTRAN and GERAN.

The source eNodeB continues to receive downlink and uplink user plane PDUs.

1.
The Source MME completes the preparation phase towards Source eNodeB by sending the message Handover Command (Target BSS to Source BSS Transparent Container (Inter-Domain Handover Command with RN part and EPC part), Bearers Subject to Data Forwarding List). The "Bearers Subject to Data forwarding list" may be included in the message and it shall be a list of 'Address(es) and TEID(s) for user traffic data forwarding' received from target side in the preparation phase (Forward Relocation Response message).

Source eNodeB initiates data forwarding for the bearers specified in the "Bearers Subject to Data Forwarding List". The data forwarding may go directly to the target SGSN (if 'Direct Forwarding' is applicable) or alternatively go via the Serving GW (if 'Direct Forwarding' is not applicable) as decided by source MME and/or target SGSN in the preparation phase.

2.
The Source eNodeB will give a command to the UE to handover to the Target Access System via the message HO from E-UTRAN Command. This message includes a transparent container including radio aspect parameters that the Target BSS has set-up in the preparation phase (RN part). This message also includes the XID and IOV-UI parameters received from the Target SGSN (EPC part).

Upon the reception of the HO from E-UTRAN Command message containing the Inter-Domain Handover Command message, the UE shall associate its bearer IDs to the respective PFIs based on the relation with the NSAPI and shall suspend the uplink transmission of the user plane data.
Steps 3 - 22 are same as in clause 5.5.2.3.3, TS 23.401.
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Figure x.3-2: E-UTRAN to GERAN A/Gb mode Inter-Domain Handover, execution phase Domain Transfer
If the UE has valid a registration in the MSC before the PS HO is initiated the steps 23-28 can be executed directly after step 5 (XID response) in E-UTRAN to GERAN A/Gb mode Inter-Domain Handover, execution phase. IF the UE does not have a valid registration Step 23-28 can be executed after step 21 (combined LU) has been performed.
23.
 This is the first step of the CS domain centric signaling and can be performed in parallel with the remaining PS domain centric signaling performed in steps 6 through 22. The UE establishes the main signaling link on the CS resource (assigned by the Inter-Domain Handover Command message) by sending a layer 2 SABM frame containing a CM SERVICE REQUEST message to the Target BSS and receiving a UA message in response. 
24. Upon receiving the CM SERVICE REQUEST message the Target BSS sends it to the Target MSC which results, after a possible authentication procedure initiated by the MSC/VLR, in the UE and MSC performing signaling as per the “Mobile originating call establishment with very early assignment scenario” described in 3GPP TS 23.108 except for the assignment of a TCH since it has already been assigned by the Inter-Domain Handover Command message. The CS domain user plane for the voice component between the UE and the MSC is established at this point.

25. This results in the Target MSC routing the call to the VCC AS using VDN provided by the UE in step 24. The VDN may be translated to a routing number through standard CAMEL procedures. Thereby the transferring-in leg (CS access leg) as defined in TS 23.206 is established. 

26. The DTF (Domain Transfer Function) updates the remote leg (SDP with a new IP address) which results in a switch of transmission of the downlink user plane used by the voice component from the transferring-out leg (IMS access leg) into the transferring-in leg (CS access leg) as defined in TS 23.206).

27. The DTF releases the IMS access leg (transferring-out leg), thus completing the Domain Transfer procedure.

28. Following the Domain Transfer procedure the PS resources previously used to support the voice component in the PS domain are released.

Note: if the BSS is not DTM capable the UE will not receive the DTF release of the IMS leg and the PS resources will be abandoned and released through the normal cleanup procedures.  
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