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The optimized EUTRAN/SAE-CDMA2000 handovers solution was agreed in last meeting. This paper proposes a high-level solution of idle mode handover between LTE/SAE and HRPD network for inclusion in the TS 23.402 and identifies the associated impacts to the EPS.
1 Introduction
Active mode handover procedure was proposed and accepted at last meeting. The solution is based on tunneling pre-registration and handover signaling over the source access. This contribution proposes that idle mode handover should reuse the same procedure with slight modification in order to minimize the interruption time also at idle mode mobility. In this solution, the key aspect to achieving the interruption time targets is to allow for inter-RAT pre-registration over the tunnelled protocol via the S101 interface. 
Similar to the proposed solution for EUTRAN/EPC (( cdma2000 HRPD PS service handover in active mode, the approach described here minimises the coupling between the HRPD and EUTRAN/EPC systems, using a tunnelling protocol to allow the UE to interact directly with the target system.

In case where the UE is connected to the EUTRAN, the EUTRAN instructs the UE to perform pre-registration with the target HRPD system, both with the HRPD access network and the packet data service node (PDSN), over the S101 tunnelling interface. The pre-registration creates a dormant context in the HRPD access. Once the idle mode cell re-selection decision is made by the UE based on some triggers, the UE switches into the HRPD radio and starts traffic channel assignment and dormant location update procedure.
In case where the UE is connected to the HRPD RAT in idle mode and conditions are such that a handover to EUTRAN may take place, the UE performs a normal attachment procedure over the HRPD radio via the S101 interface. After the attachment is completed, the UE switches into the EUTRAN and starts the normal tracking area update procedure. This is to minimize any impact on the currently defined procedures the EUTRAN/EPC system.  

2. Call flows

2.1 Handover from E-UTRAN to HRPD in idle mode
The assumption is that the UE performs pre-registration with the target HRPD network when it receives information from EUTRAN that pre-registration should be performed. This procedure is used in the case the UE has a dormant HRPD session in the target HRPD network, either through the pre-registration procedure or previous HRPD attachment.
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Figure 1 E-UTRAN to HRPD handover in idle mode
Step 1: The UE is attached to LTE network and stay in LTE_IDLE state. The UE has a dormant HRPD session in the target HRPD network, either through the pre-registration procedure or previous HRPD attachment
Step 2: The UE is in idle mode. Based on some trigger, the idle UE decides to perform cell re-selection to the HRPD system. Note, the cell re-selection decision can be made at any time when the UE is attached in the EUTRAN network (including as soon as the UE has completed pre-registration).
Step 3: The UE moves to HRPD radio and starts the handover procedure. The UE sends an HRPD Connection Request message to request an HRPD traffic channel. 
Editor’s Note: it is FFS how the PDSN gets the PDN GW address.
Step 4: The HRPD access allocates the requested radio access resources and triggers the PDSN to switch from dormant to active mode. 
Step 5~6: The PDSN exchanges a PMIP BU/BA with the PDN GW. At this point the user plane is switched in the PDN GW towards the HRPD access network via the PDSN.
Step 7: The PDSN acknowledges the HRPD access.

Step 8: The HRPD access replies to the UE with the HRPD Traffic Channel Assignment (TCA) message.

Step 9: The UE sends an HRPD Traffic Channel Complete (TCC) message to the HRPD access. 
Step 10: In case of IPv6, the PDSN sends Router Advertisement (RA) with the home prefix back to the UE.
Step 11:  Then the UE can go back to dormant mode by initiating the HRPD session release procedure. Otherwise, at this step the UE traffic may flow in both uplink and downlink directions via the HRPD access. 
2.2
Handover from HRPD to E-UTRAN in idle mode

[image: image2.emf]UE

MME

HRPD

access network

HSS PDSN EUTRAN SGW

PDN GW

2. UE Decision to 

perform

Cell re-selection to 

EUTRAN

HRPD Tunnelling

3. EPS Attach

S101 tunnelling

4. Authentication

6. Remainder of the EPS Attach procedure

1. HRPD radio on

HRPD Tunnelling

User plane is 

switched here

7. EPS Attach Accept

8. TAU request

5. Update location and subscription retrieval

S101 tunnelling

9. TAU request

10. Tracking Area Procedure 

11. TAU accept


Figure 2: HRPD(EUTRAN handover

Step 1: the UE is attached to HRPD network and stay in idle mode.
Step 2: Based on some triggers, the UE makes the decision to handover to E-UTRAN radio.

From step 3 to step 7, the UE performs the normal EPS Attach procedure, except that the signalling is tunnelled through the HRPD system, using a tunnelling protocol and the S101 interface. Also, MME will receive an indication that there is no need to allocate radio resources (so no need to contact the eNB) for this special attach. Since there is no establishment of radio resources, eNB TEID is not given to the S-GW.

Note: the user plan has been switched at step 6.

Step 7: At the end of the EPS Attach procedure, Attach accept message are exchanged between the UE and the target E-UTRAN over the tunnelling protocol.
Step 8: The UE switched into EUTRAN radio and synchronises with the target cell and sends a TAU message. The remained steps are the normal Tracking Area Procedure. After that the UE can stay in idle mode. 
3. Proposal
This contribution discusses a solution for bidirectional EUTRAN ( HRPD service continuity in idle mode relying on UE preparation of the target access. This solution is similar to the bidirectional EUTRAN ( HRPD service continuity in active mode.

It is proposed for inclusion in TS 23.402 Section E.3 and E.4.

 *** Proposed Change in TS 23.402 *****

E.3 
Optimized Idle Handover: E-UTRAN Access to cdma2000 HRPD Access
The assumption is when the UE has performed pre-registration with the target HRPD network with EUTRAN instruction. In this case the UE has a dormant HRPD session in the target HRPD network, either through the pre-registration procedure or previous HRPD attachment.
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Figure 1 E-UTRAN to HRPD handover in idle mode
Step 1: The UE is attached to LTE network and stay in LTE_IDLE state. The UE has a dormant HRPD session in the target HRPD network, either through the pre-registration procedure or previous HRPD attachment
Step 2: The UE is in idle mode. Based on some trigger, the idle UE decides to perform cell re-selection to the HRPD system. Note, the cell re-selection decision can be made at any time when the UE is attached in the EUTRAN network (including as soon as the UE has completed pre-registration).

Step 3: The UE moves to HRPD radio and starts the handover procedure. The UE sends an HRPD Connection Request message to request an HRPD traffic channel. 

Editor’s Note: it is FFS how the PDSN gets the PDN GW address.
Step 4 : The HRPD access allocates the requested radio access resources and triggers the PDSN to switch from dormant to active mode. 

Step 5~6: The PDSN exchanges a PMIP BU/BA with the PDN GW. At this point the user plane is switched in the PDN GW towards the HRPD access network via the PDSN.
Step 7: The PDSN acknowledges the HRPD access.

Step 8: The HRPD access replies to the UE with the HRPD Traffic Channel Assignment (TCA) message.

Step 9: The UE sends an HRPD Traffic Channel Complete (TCC) message to the HRPD access. 
Step 10: In case of IPv6, the PDSN sends Router Advertisement (RA) with the home prefix back to the UE.

Step 11:  Then the UE can go back to dormant mode by initiating the HRPD session release procedure. Otherwise, at this step the UE traffic may flow in both uplink and downlink directions via the HRPD access. 

E.4 
Optimized Idle Handover: cdma2000 HRPD Access to E-UTRAN Access
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Figure E.4-1: HRPD(EUTRAN handover in idle mode
Step 1: the UE is attached to HRPD network and stay in idle mode.

Step 2: Based on some triggers, the UE makes the decision to handover to E-UTRAN radio.

From step 3 to step 7, the UE performs the normal EPS Attach procedure, except that the signalling is tunnelled through the HRPD system, using a tunnelling protocol and the S101 interface. Also, MME will receive an indication that there is no need to allocate radio resources (so no need to contact the eNB) for this special attach. Since there is no establishment of radio resources, eNB TEID is not given to the S-GW.

Note: the user plan has been switched at step 6.

Step 7: At the end of the EPS Attach procedure, Attach accept message are exchanged between the UE and the target E-UTRAN over the tunnelling protocol.
Step 8: The UE switched into EUTRAN radio and synchronises with the target cell and sends a TAU message. The remained steps are the normal Tracking Area Procedure. After that the UE can stay in idle mode. 
*** End of Proposed Change in TS 23.402 *****
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