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Abstract of the contribution: This contribution introduces further details to LTE -> HRPD handover flows, and proposes to move the agreed flow to the main body of 23.402.
1.
Introduction

The last SA2 meeting discussed the LTE -> HRPD handover stage 2 flow, and the agreed high level flow was placed to the annex E of 23.402. The flow in annex E shows the interactions at a high level, and many details are not shown. This contribution adds the required details, and proposes to move the flow to the main body of 23.402.

The existing flow in annex E shows LTE -> HRPD handover as a single one shot transaction. Since the pre-registration may take place much earlier than the actual handover, this contribution also proposes to divide those into two separate procedures.
2
Optimized Active Handover: E-UTRAN Access to cdma2000 HRPD Access
This section describes the Optimised Handover from E-UTRAN Access to cdma2000 HRPD Access in two phases, pre-registration and the actual handover. In pre-registration phase the UE registers to the cdma2000 HRPD Access, while the UE remains to be connected to the E-UTRAN. The pre-registration may take place well in advance of the need to make the actual handover. In the handover phase, the connection is handed over to cdma2000 HRPD Access, and the UE leaves E-UTRAN.
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.

2.1
Pre-registration phase

Figure 2.1-1 illustrates a high-level call flow for the optimised EUTRAN to HRPD handover procedure, Pre-registration phase.


[image: image1]
Figure 2-1: HRPD registration via LTE/SAE tunnel
1. 
The UE is registered with E-UTRAN/MME. If may have an ongoing data session established over EPS/EUTRAN access.

2. 
Based on a Radio Layer trigger (e.g., an indication from the EUTRAN when the UE is in connected state 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/MME.

3.
The UE generates an HPRPD Registration Request message. This uplink message triggers in the UE the Service Request procedure if the user plane is not already setup due to an ongoing data session.

4. 
The HRPD message is transferred from the UE to the eNB.

5.
The eNB forwards the HRPD message together with sector ID information element to the MME.

6. 
The MME selects an HRPD access node address. The MME allocates an S101 MME ID to identify signalling related to that UE on S101. The MME sends an S101 DT (S101 MME ID, sector ID, HRPD Registration message) to the HRPD access node.  The MME determine the correct HRPD access node entity from the sector ID. 


The usage of a separate S101 MME ID or another UE specific identifier is FFS.

7.
Procedures internal to cdma2000 HRPD.

8. 
When receiving the Registration Request the HRPD system performs all necessary actions to register the UE. This may include additional tunnelled HRPD signalling with the UE as in steps 9. 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 IP services connectivity with the HRPD packet data serving node (PDSN).  Authentication with the HRPD system occurs at this time.  HRPD QoS reservations are also included in these procedures.

9.
Any necessary messages for HRPD registration are tunnelled. The eNB provides any HRPD uplink message together with sector ID information element to the MME.

10.
RRC is released by the eNB using normal RRC release when there is no further RRC activity.

11.
S1 is released triggered by the RRC release. At S1 release any S101 MME ID is released.

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.

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

Note: 
IP address / prefix discovery in the PDSN at this stage is FFS.

2.2
Handover phase

Figure 2.1-2 illustrates a high-level call flow for the optimised EUTRAN to HRPD handover procedure, Handover phase.
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Figure 2-2: E-UTRAN to HRPD handover

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 HRPD message and Sector ID to the MME.    

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

7.
The HRPD access allocates the requested radio access resources. The HRPD access triggers the PDSN to switch from dormant to active mode. If early path switching is applied, the PDSN exchanges a PMIP BU/BA with the PDN GW. At this point the DL user data can start flowing from the PDN GW to the HRPD access network via the PDSN.

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

8.
If data forwarding applies the HRPD access provides data forwarding target information (comparable to target IP adr 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. And the the HRPD Traffic Channel Assignment (TCA) message is provided. 
9.
The MME configures data forwarding resources for indirect data forwarding on an SGW.

10.
The MME sends the HRPD Traffic Channel Assignment (TCA) message embedded in a Relocation Command message to the EUTRAN. The message from the MME provides the UE also with the data forwarding endpoint allocated at the SGW. Furthermore the Hov Result information element is provided. 

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. FFS whether TCA is send within a Handover Command message to the UE.

12.
The EUTRAN starts forwarding received downlink data to the SGW, which forwards to the PDSN. The forwarding starts at the same moment as the HRPD Traffic Channel Assignment (TCA) message to the UE (step 11).
Note: 
The details of data forwarding are FFS

13. 
The UE retunes to the HRPD radio access network and performs traffic channel acquisition.

14.
The UE sends an HRPD Traffic Channel Complete (TCC) message to the HRPD access.

15.
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

16.
The EUTRAN/EPS releases the old bearers based on the normal EUTRAN/EPS procedure, initiated from the PDN GW.

17.
The MME releases SGW data forwarding resources that were used for indirect data forwarding.

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

3.
Proposal

The following changes are proposed for 23.402 (no revision marks are shown, because the changes represent addition and removal of whole sections)

· Text and figure in section 2 of this contribution are agreed and placed in normative section of 23.402 (new sub-section in chapter 5).
· Existing Annex E.1 is removed.
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