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Start of 1st modified section
9.x  Optimized Active Handover: cdma2000 HRPD Access to E-UTRAN Access
This section describes the Optimised Handover from cdma2000 HRPD Access to E-UTRAN Access when S5/S8 interface is based on GTP and when S5/S8 is based on PMIP. Every handover procedure includes two parts. One part is that the UE registers to the E-UTRAN Access, while the UE remains to be connected to the cdma2000 HRPD Access. And second part is that the connection is handed over to E-UTRAN Access, and the UE leaves cdma2000 HRPD Access. 

Editor’s Note: This call flow does not preclude the definition of more optimized procedures (eliminating the need for tunnelling) for terminals that support full dual (simultaneous) receive/transmit capabilities.
9.x.1 Using GTP based S5/S8 Interface

Figure 9.x.1-1 illustrates a high-level call flow for the optimised HRPD to EUTRAN handover procedure when S5 interface between Serving GW and PDN GW is based on GTP.
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Figure 9.x.1-1 HRPD to LTE/SAE handover flow using GTP based S5
Editors Note:  Message names Message Z need to be changed when cdma2000 HRPD Access have decided their actual names.
1.  The UE is registered with HRPD. It may have an ongoing data session established over EPS/EUTRAN access.

2.  The handover decision is made by HRPD radio access network. After handover decision, HRPD radio access network obtains the Target ID based on the Cell ID selected during the handover decision.

3.  UE sends Attach Request (IMSI or S‑TMSI and old TAI, UE Network Capability) message to HRPD radio access network to trigger the attach procedure to LTE/SAE.

4.  Upon receiving Message Z, HRPD AN selects a MME. The selection bases on the target ID. The HRPD radio access network allocates an S101 session ID to identify signalling related to that UE on S101. The HRPD radio access network sends an DT(S101 session ID, Target ID, Attach Request) to the MME. 
5.  If no UE context for the UE exists anywhere in the network, authentication must be performed.. 

6.  After successful authentication, the MME performs location update procedure with HSS as specified in TS 23.401 or TS 23.060. As part of subscriber data retrieval, the IP address of the PDN GW that needs to be used is conveyed to the MME.
7.  The MME selects a Serving GW as described in TS23.401 and sends a Create Bearer Request (IMSI, MME Context ID, handover indication) message to the selected Serving GW. The handover indication requires to be transferred to PDN GW by Serving GW.
8.  The Serving GW creates a new entry in its EPS Bearer table and sends a Create default Bearer Request (Serving GW Address for the user plane, Serving GW TEID of the user plane, Serving GW TEID of the control plane, handover indication) message to the PDN GW. The handover indication indicates PDN GW not to initiate path switch and keep still the UL and DL data path in HRPD access. 
9.  The PDN GW responds with a Create default Bearer Response and Create dedicated bearer request message to the Serving GW as described in TS 23.401. In the message, all bearer information to be established in the EUTRAN access is included.
10.  The Serving GW returns a Create default Bearer Response and Create dedicated bearer request message to the MME as specified in TS 23.401. 
11.  Upon receiving Create Default Bearer Response and Create dedicated bearer request message, MME selects an eNodeB. The selection bases on Target ID. Then MME sends Relocation Request (Serving GW Address(es) and TEID(s) for User Traffic Data, source to target transparent container, Security mode info, RAB to be setup list) to eNodeB. The source to target transparent container is constructed by MME.
12.  eNodeB allocates the resources and returns the applicable parameters to the MME in the message Relocation Request Acknowledge (target to source transparent container, RABs setup list, RABs fail to setup list). 

13.  The MME sends the message Update Default Bearer Request and Create dedicated bearer response (Cause, eNodeB Address(es) and TEID(s) for User Traffic) to the Serving GW. 
14.  The Serving GW sends Create dedicated bearer response to PDN GW. 
15.  The Serving GW acknowledges by sending Update Default Bearer Response to the MME. 
16.  The MME sends Attach Accept message in S101 HO Command message to the HRPD radio access network and inform HRPD radio access network of successful handover preparation. HO command info, which is constructed by MME based on received target to source transparent container from eNodeB, is included in Attach Accept message. The Serving GW info, e.g. IP address and TEID, is included in S101 HO command message.

17.  If data forwarding applies, HRPD access node sends Serving GW information to PDSN and indicates PDSN to buffer and forward the DL packet to Serving GW, which forwards them on to the eNodeB.
18.  The HRPD radio access network forwards Attach Request message to the UE. The HO Command info is included in Attach Accept message. The HRPD radio access network may attempt to empty its buffers before commanding the UE to move to E-UTRAN.
19.  The UE moves to the E-UTRAN and performs access procedures toward target eNodeB.

20.  When the UE has got access to target eNodeB it sends the message HO to E-UTRAN Complete.

21.  When the UE has successfully accessed the target eNodeB, the target eNodeB informs the target MME by sending the message Relocation Complete.

22.  After receiving the Relocation Complete message, MME sends Update Bearer Request message to Serving GW. And the Serving GW also sends Update bearer Request message to PDN GW. 
23.  The PDN GW Acknowledges the Update Bearer Response message to Serving GW. And Serving GW also acknowledges the Update Bearer Response message to MME. After this step, the UL and DL data both starts flowing in the E-UTRAN access.

24.  The MME sends a HO Complete (S101 session ID) message to the HRPD radio access network (including the S101 session ID to identify the UE context). 
25.  The HRPD radio access network responds by sending a HO Complete ACK (S101 session ID) to MME.
26.  HRPD radio access network triggers the resource release in HRPD access.
End of 1st modified section

Start of 2st modified section
9.x.2 Using PMIP based S5/S8 Interface

Figure 9.x.2-1 illustrates a high-level call flow for the optimised HRPD to EUTRAN handover procedure when S5 interface between Serving GW and PDN GW is based on PMIP.
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Figure 9.x.2-1 HRPD to LTE/SAE handover flow using PMIP based S5

Editors Note:  Message names Message Z need to be changed when cdma2000 HRPD Access have decided their actual names.
A.1)  The MME selects a Serving GW as described in TS23.401 and sends a Create Bearer Request (IMSI, MME Context ID) message to the selected Serving GW. 

A.2) The Serving GW responds with a Create default Bearer Response and Create dedicated bearer request message to the Serving GW as described in TS 23.401. In the message, all bearer information to be established in the EUTRAN access is included.

Steps between A.2 and B.1 are described in Section 9.x.1.

B.1)  The MME sends the message Update Default Bearer Request and Create dedicated bearer response (Cause, eNodeB Address(es) and TEID(s) for User Traffic) to the Serving GW. 
B.2)  The Serving GW acknowledges by sending Update Default Bearer Response to the MME. 
Steps between B.2 and C.1 are described in Section 9.x.1.
C.1)  After receiving the Relocation Complete message, MME sends Update Bearer Request message to Serving GW. 
C.2)  The Serving GW sends Proxy Binding Update message to PDN GW. 
C.3)  The PDN GW acknowledges the Proxy Binding acknowledge message to Serving GW. After this step, the UL and DL data both starts flowing in the E-UTRAN access.
C.4)  Serving GW acknowledges Update bearer response message to MME.
End of 2st modified section
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