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Abstract of the contribution: This contribution proposes the handover optimization call flow from the ETRAN access to cdma2000 HRPD access.

Introduction

In SA2#59 meeting, the call flows for the optimized active handovers between EUTRAN access and cdma2000 HRPD access were specified at a high level. However, in order to fulfill the requirement from 3GPP2 that it should not exceed 300ms for real-time services, further optimizations to expedite the handover need to be considered. The optimization of the handover should achieve the following:

· packet loss due to handover should be eliminated, and

· communication disruption time, which is defined by the time period that the UE cannot send and receive packets, should be minimized.

To eliminate packet loss, the source network should stop sending the downlink packets before the handover of the UE and buffer them until the UE attaches to the target network. After the UE is ready to receive at the target network, the buffered packets are forwarded and delivered to the UE. To optimize the packet forwarding path, access gateways (i.e. S-GW and PDSN) should have the forwarding functionality. The figure below shows the handover from the EUTRAN to the cdma2000 HRPD access. If eNodeB is the end point of user data forwarding, it needs to send back the user data to the S-GW on S1-U and forwards them to the target PDSN (left hand side). On the other hand, if the S-GW is the endpoint of user data forwarding, it can directly send the user data to the target PDSN (right hand side).
[image: image5.bmp]
To minimize the communication disruption time, the time required for the handover, which herein is defined as the time from when the decision to handover is made to when the UE is acquired on the target link, should be minimized. In the current call flow shown in Figure E.1-1, PMIP signaling is performed before handover; therefore, the procedural time for PMIP signaling takes a part of the time required for handover or the handover time, which is illustrated in the figure below (left hand side). Moreover, according to C1.2, the PCRF interaction may be required during the PMIP signaling, which will add further procedural time to the overall handover time. Furthermore, the IETF PMIP signaling is supposed to be performed once the UE gains a radio “link” upon which IP packets can be sent and received. On the other hand, by performing the PMIP signaling after handover, the handover time can be minimized as shown in the figure below (right hand side). Note that the user data is forwarded to the target network without placing PMIP signaling on critical path. Another advantage of this approach is in the case that the UE eventually did not move, the PDN GW is not affected with regard to the routing of the user data.
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When the IP services configuration for the HRPD access is performed at the pre-registration phase, the PDSN needs to assign the same IP address and prefix used in the EUTRAN access in the PPP NCP phase (in response to IPCP IP address configure request from the UE). To this end, the MME and PDSN need to have the capability to exchange the necessary context information (e.g. IP addresses of the UE and PDN GW and the NAI of the UE used to create the session in the PDN GW in case of PMIP6 based S5) and this context transfer needs to be performed before the IP services configuration.

The benefits of the above proposal are summarized below:

· elimination of packet loss and continuation of user traffic via the forwarding tunnel,

· path update, which causes the tunnel switching at the PDN GW, is not on the critical path (time-wise), and

· the necessary L3 (IP) information to enable the pre-registration (e.g. connection setup and address assignment) can be transferred to the target access.

Proposal

Based on the above observations, this contribution proposes the call flow for the further optimized handover from EUTRAN to cdma2000 HRPD access systems. Also proposed is to move Section E.1 to Section 5.6.3.1.
	Start of 1st Change


E.1 
Optimized Active Handover: E-UTRAN Access to cdma2000 HRPD Access

Figure E.1-1 illustrates a high-level call flow for the optimised EUTRAN to HRPD handover procedure.

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.


[image: image3]
Figure E.1-1: E-UTRAN to HRPD handover

1. 
Ongoing session established over EPS/EUTRAN access.

2. 
Based on some trigger (e.g., an indication from the EUTRAN or an indication over the broadcast channel), the UE decides to initiate a pre-registration procedure with potential target HRPD access. The pre-registration procedure allows the UE to establish and maintain a dormant session in the target HRPD access, while attached to the EUTRAN.

Editor’s Note: 
It is FFS how the MME determine the correct HRPD access node entity.

3. 
The HRPD pre-registration procedures are transparent to the EUTRAN and EPS. The UE first performs network entry procedures specific to HRPD with the HRPD access and subsequently establishes a connection with the HRPD packet data serving node (PDSN).
4. The MME transfers the mobility context for the UE (e.g. the MN-NAI, the assigned IP address of the UE, PDN GW address, etc.) and indicates the PDSN to set up the bi-directional user data forwarding tunnel, whose endpoint is the S-GW.
5. The UE establishes IP services connectivity with the PDSN (i.e. completes PPP LCP and NCP phase). User authentication with the HRPD system occurs at this time. HRPD QoS reservations are also included in these procedures, i.e. the PDSN downloads the authorized QoS profile information from the AAA and forwards it to the HRPD AN.
Editor’s Note: 
The system must ensure that the credentials used on the HRPD system correspond to a subscriber profile that is common with E-UTRAN access.

Editor’s Note: 
The details of how the HRPD QoS reservations are maintained up to date is specific to HRPD.


6. 
If PCC is supported by the PDSN,  the PDSN may initiate PCC transactions with the PCRF.

Editor’s Note: 
The details of QoS interaction with the PCRF is specific to HRPD.

7. 
Two options have been proposed to trigger the HO to HRPD.  In the first, the eNB receives measurement reports from the UE and makes the handover decision and indicates this to the mobile in Step 8.  In the second the UE makes the decision based on handover criteria received on broadcast along with internal measurements of the HRPD system.

Editor’s Note:  It is FFS which of these options shall be supported.

8. 
The handover decision is signalled to the UE as Relocation indication (FFS – depending on the choice in Step 7)

9. 
UE sends an HRPD Connection Request message via the tunnel to request an HRPD traffic channel. The HRPD access allocates the requested radio access resources and informs the MME of the status of the resource allocation.

10. The MME indicates the S-GW to forward the DL user data to the PDSN.
11. The MME transfers the replies from the HRPD access to the UE with the HRPD Traffic Channel Assignment (TCA) message. This is perceived by the UE as a Handover Command message.



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. The HRPD access triggers the PDSN to switch from dormant to active mode. At this step, the buffered DL data can be delivered to the UE and the UL data from the UE can also be forwarded via the forwarding tunnel. Subsequently, the PDSN sends a PMIP BU to the PDN GW for the path update.
14. The PDN GW interacts with the PCRF for the modification of the IP-CAN.
15. The PDSN sends a PMIP6 BA to the PDN GW. At this step, the UE traffic flows in both UL and DL directions via the HRPD access. The HRPD access sends a handover complete message to the source MME.
16.
The EUTRAN/EPS may release the old bearers based on the normal EUTRAN/EPS procedure, initiated from the PDN GW (FFS)

Editor’s Note: 
Details of the resource release procedures are FFS, but are expected to align with normal non-3Gppp mobility procedures

	End of 1st Change 
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