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Abstract of the contribution:

The optimized EUTRAN/SAE-CDMA2000 handovers solution was agreed at the last meeting. This paper proposes a high-level solution for defining the release of the old context at HO between LTE and HRPD
1 Introduction
With the current agreed EPS (i.e. SAE) architecture, the optimized mobility to/from CDMA2000 accesses takes place on the S2a reference point with assistance from the radio access network at S101 reference point. Based on the agreed call flow from last meeting, after handover is completed, the details of releasing the old UE context in the source network are FFS, This contribution analyses different solutions and proposes to use a trigger from target network to release resources in the source network. 
2. Different Solutions
2.1 Target network Trigger over S101
This solution is based on using explicit signaling over S101 to tell the source side when the UE has arrived in the target access.

In case of optimized handover from E-UTRAN to HRPD, after handover is completed (HRPD TCC message is received at HRPD RNC), the target HRPD RNC could send a Handover Complete message via the S101 interface to the source MME. This message can be used as a trigger of the old context releasing in the E-UTRAN network. 

2.2
P-GW Trigger
This solution is based on the concept that the P-GW informs the source side that the UE has arrived in the target access.

After the user plane has been switched towards the target network, the P-GW could send a GTP Delete PDP Context Request message or a PMIP Binding Revocation Indication (BRI) message, which can trigger the old context release in the source network.
The GTP Delete PDP Context Request message is used to deactivate an activated PDP Context or an activated set of PDP contexts associated to a PDP address assigned to a single mobile node. For details, please refer to [2].

The PMIP revocation mechanism is defined in the IETF draft [1]. The proposed revocation mechanism uses generic message properties which is applicable to both CMIPv6 and PMIPv6. This mechanism allows LMA and MAG to notify each other of the termination of the mobile node registration. The binding revocation mechanism is generic enough that it can address all applicable scenarios and deployment options.
At the time of handover between HRPD and EUTRAN/EPC, upon receiving the PMIP Binding Update message, or GTP Update Bearer Context Request message from the target network, the P-GW can send a Delete PDP Context Request message or a PMIP BRI message to the source S-GW or PDSN. This message may trigger the old context release in the source network. The source network should follow the normal release procedure to release the reserved resources allocated for this MN. After the release is completed, the S-GW or PDSN could acknowledge the P-GW with a Delete PDP Context Response message or a PMIP Binding Revocation Acknowledgement (BRA) message. 
In case the revoke functionality will not be available over S2a and S5 IETF, a possible alternative would be to trigger the release from the PCRF. This is however left FFS.
It should be noted this solution is potentially prone to race conditions as an in flight Binding Revocation trigger may arrive to the source system just after the source system has sent a new binding update to the PDN GW, in case the UE hands back to the source system. Resolving this would be FFS.

It should also be noted that the behavior of this solution in the case of multiple PDN scenarios is FFS.

3. Conclusion

Since the P-GW trigger based solution may be prone to race conditions and their resolution is FFS, and it relies on the roaming partners’ cooperation to set timers appropriately in the Home routed traffic case, then this solution is not fully reliable and also less optimal than the local to the serving network “target network trigger” based solution, which is also aligned with current operation in 3GPP systems. 
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5. Proposal
This contribution discusses a solution of supporting triggers to release the source network resource at handover between EUTRAN and HRPD. It is proposed to adopt the “target network trigger” solution for inclusion in TS 23.402 

*** Proposed Change in TS 23.402 *****
5.6.3.1.3.2
Handover phase

Figure 5.6.3.1.3.2-1 illustrates a high-level call flow for the optimised EUTRAN to HRPD handover procedure, Handover phase.


[image: image1]
Figure 5.6.3.1.3.2-1: E-UTRAN to HRPD handover

Editors Note: 
Message names Message X and Message Y need to be changed when RAN2 and RAN3 have decided their actual names.

0. 
Ongoing session established over EPS/EUTRAN access.

1.
The eNB receives measurement reports from the UE.

2.
The eNB makes the handover decision.

3. 
The handover decision is signalled to the UE as Relocation indication. 

4. 
UE sends an HRPD Connection Request message to the eNB to request an HRPD traffic channel.

5.
The eNB send the Message Y  with HRPD message and Sector ID to the MME. The Sector ID is statically configured in the eNB.

6.
When receiving Message Y the MME selects an HRPD access node. This selection bases on the Sector ID. The MME allocates an S101 Session ID to identify signalling related to that UE on S101. The MME sends an S101 DT (S101 Session ID, sector ID, HRPD Connection Request message) to the HRPD access node.

7.
The HRPD access allocates the requested radio access resources. If early path switching is applied, the PDSN exchanges a PMIP BU/BA with the PDN GW. At this point the DL user data starts flowing from the PDN GW to the HRPD access network via the PDSN. The UL data will continue to flow via the Serving GW to the PDN GW.

Note:
The early switching does not cause the resources to be removed in the source access system.

Note: 
It is FFS how the PDSN gets the PDN GW address. It is assumed that the active PGW is stored in the HSS/AAA from where the PDSN gets it.

Note: 
It is FFS if the path update (PMIP) occurs at this point or when the UE arrives on the HRPD system

Note: 
it is FFS whether UL data flowing from the Serving GW to P GW after the PBU will be forwarded to Gi.

8.
The HRPD access sends the HRPD Traffic Channel Assignment (TCA) message in S101 HO Command message to the MME. If data forwarding applies the HRPD access also provides data forwarding target information (comparable to target IP address and TEID) to the MME. The HRPD access provides also a Hov Result information element to the MME, which indicates that the handover preparation was successful. 

9.
If data forwarding is used, the MME configures data forwarding resources for indirect data forwarding on Serving GW.

10.
The MME sends the HRPD Traffic Channel Assignment (TCA) message embedded in a Relocation Command message to the EUTRAN. If the handover preparation failed, the Relocation Command will not be sent, but instead Message Y will be sent with appropriate cause, and the embedded HRPD message that indicates the failure to the UE. The message from the MME provides the eNB also with the data forwarding endpoint allocated at the Serving GW. 

11.
The EUTRAN forwards the HRPD Traffic Channel Assignment (TCA) message to the UE. This is perceived by the UE as a Handover Command message. If early path switching is used, the eNB may attempt to empty its buffers before commanding the UE to move to HRPD.


If data forwarding is used, the EUTRAN starts forwarding received downlink data to the SGW, which forwards them on to the PDSN. The forwarding starts at the same moment as the HRPD Traffic Channel Assignment (TCA) message is sent to the UE.

Note: 
It is FFS if data forwarding is used. The details of data forwarding are FFS. It is FFS if the end point of data forwarding on the EUTRAN side is eNB or Serving GW.

12. 
The UE retunes to the HRPD radio access network and performs traffic channel acquisition.

13.
The UE sends an HRPD Traffic Channel Complete (TCC) message to the HRPD access.

14.
If the exchange of PMIP BU/BA with the PDN GW is not performed in step 7 (early path switch) it is performed in this step.  At this step the UE traffic may flow in both UL and DL directions via the HRPD access.

Note: 
It is FFS if the path update (PMIP) occurs at this point or already when the UE is activated in the HRPD system

15a.
The HRPD radio access network sends a HO Complete (S101 session ID) message to the MME (including the S101 session ID to identify the UE context).
15b.  The MME responds by sending a HO Complete ACK (S101 session ID)  to the HRPD radio access network.
16
The MME releases the old EUTRAN bearers based on the normal EUTRAN procedure.


17a.
The MME releases SGW resources by sending a Delete Bearer Request message to the Serving GW.
17b.
The Serving GW acknowledges resource removal with Delete Bearer Response message.
*** End of Proposed Change in TS 23.402 *****
















































































































































15b. HO Complete ACK (S101 session ID)





15a. HO Complete (S101 session ID)





 PCRF interaction





 PCRF interaction





5. Message Y (HRPD ConnRequest, Sector ID)





4. Message X (HRPD ConnRequest)





178b. Delete Bearer Response





178a. Delete Bearer Request





14. A11 Signalling














14. PMIP BU/BA








11. Message X (HRPD TCA)





10. Relocation Command (Forwarding address, HRPD TCA)





9b. Create forwarding tunnesl Response





9a. Create forwarding tunnels Request





6. Direct Transfer (S101 Session ID, Sector ID, HRPD ConnRequest)





2. HOV


decision





0. UE connected via EUTRAN





15. Release Initiation





167. EUTRAN/EPS Release





P GW





S GW





134. HRPD TCC





11. Data Forwarding





7. A11 Signalling





7. PMIP BU/BA





3. Relocation indication





12. HRPD AN acquires UE





1. CDMA measurements





PCRF





EUTRAN





MME





UE





AAA





HRPD    access network





PDSN





8. S101 HO Command (S101 Session ID Forwarding address, HRPD TCA message, Hov Result)
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