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Abstract of the contribution:

The optimized EUTRAN/EPS-CDMA2000 handovers solution was agreed in 23.402. This contribution proposes a high level solution on IP preservation when handover from EUTRAN/EPS to CDMA2000 network for inclusion in the TS 23.402 and identifies the associated impacts to the EPS.

1. Introduction

In order to provide session continuity when handover from EUTRAN/EPS to CDMA2000, the same IP address or home prefix must be assigned to the UE by the target network. The UE IP address preservation is left for FFS in the current 23.402 specification, “Editor’s Note: IP address / prefix discovery in the PDSN at this stage is FFS.”
A mechanism for IP allocation at the target CDMA2000 access network when handover from EUTRAN/EPS needs to be defined and added in TS 23.402. This mechanism should inline with IETF specifications and should be generic enough for both optimized and non-optimized handover. And the solution should avoid any contradiction with other EPS function, e.g. IP mobility selection.
2. Solutions
2.1 Solution 1: Conveyed by the AAA
At the initial attachment, when an IPv4 Home Address and/or IPv6 Home Prefix are assigned to the UE by the P-GW, the P-GW updates the UE profile at the AAA with the assigned UE IPv4 Home Address and/or IPv6 Home Prefix. 

At detachment, when an IPv4 Home Address and/or IPv6 Home Prefix are released by the P-GW, the P-GW updates the AAA to remove the UE IP address / prefix recorder from the UE profile. 

At the handover from 3GPP EUTRAN/EPS to HRPD, the AAA delivers the UE IPv4 Home Address and/or IPv6 Home Prefix to the target PDSN during authentication. When PMIP update is triggered, the target PDSN sends the received UE IPv4 Home Address and/or IPv6 Home Prefix in the PBU message. The P-GW accepts and acknowledges the received UE IPv4 Home Address and/or IPv6 Home Prefix in the PBA message after performing the Binding Cache entry existence test. 

2.2 Solution 2: Provided by the UE
After the initial attachment to the EUTRAN/EPS network, the UE receives the assigned IPv4 Home Address and/or IPv6 Home Prefix from the network. 
When handover from EUTRAN/EPS to CDMA2000 network, the UE sends the assigned home address / prefix to the PDSN. Then the PDSN should send the home address / prefix in the PBU message. The P-GW should perform the Binding Cache entry (BCE) existence test and assign the same home address / prefix to the UE.
2.3 Solution 3: Assigned by the P-GW based on the NAI 
When handover from EUTRAN/EPS to CDMA2000, if no UE address info is received from either the UE or the AAA, the PDSN sends the all zero IPv4 Home Address (0.0.0.0) or all zero IPv6 Home Prefix (0::/0) in the PBU message. The P-GW performs the Binding Cache entry existence test based on the NAI and assigns the same IPv4 Home Address and/or IPv6 Home Prefix to the UE and acknowledge in the PBA message. 

3. Conclusion

Based on the IETF specifications, the UE IPv4 home address and the IPv6 home prefix may have been statically configured in the UE policy profile and stored in the AAA, or, it may have been dynamically allocated by the LMA. The LMA is the topological anchor point for the UE’s IPv4 address or/and home network prefix.

Solution 1 requests a specify mechanism for the P-GW to update the UE address/prefix information in the AAA, in order to convey the UE address/prefix. However, if IP mobility selection (IPMS) mechanism is supported by the target network, there may be a confliction that conveyed IP address info from HSS/AAA may overwrite the UE explicit IPMS indication, if there is one. In the case of the UE initiating a new session on a second access while maintaining existing sessions on the first access, this solution may not work. Another use case is the UE may power off after attaching at 3GPP network. Then the UE power on and start doing attachment at HRPD network. In this case the attachment will be failed if the stored IP address / prefix are not valid any more.
Both solution 2 and solution 3 aligns with the general Mobile IP concept of HA/LMA managing the IP address or home prefix assignment. And it does not require any additional network functionality. 
Solution 3 is recommended.
4. Reference
5. Proposal
The contribution proposes to remove the current FFS “Note: IP address / prefix discovery in the PDSN at this stage is FFS.” 

It’s proposed for inclusion in TS 23.402.
*** Proposed Change in TS 23.402 *****
5.6.3.1.3.1

Pre-registration phase

Figure 5.6.3.1.3.1-1 illustrates a high-level call flow for the optimised EUTRAN to HRPD handover procedure, Pre-registration phase.


[image: image1]Figure 5.6.3.1.3.1-1: HRPD registration via LTE/SAE tunnel

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

1. 
The UE is registered with E-UTRAN/MME. It 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 HRPD Registration Request message. The HRPD message is transferred from the UE to the eNB.

4.
The eNB forwards the HRPD message together with Sector ID information element to the MME. The Sector ID is statically configured in the eNB.

5. 
The MME selects an HRPD access node address. In order to be able to distinguish S101 signalling transactions belonging to different UEs, the MME allocates an S101 Session ID to identify signalling related to that UE on S101. The MME sends a Direct Transfer message (S101 Session 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 Session ID that is local to the specific S101 instance or another existing UE specific identifier is FFS.

6. 
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. The HRPD pre-registration procedures are transparent to the EUTRAN and EPS. The eNB provides any HRPD uplink message together with Sector ID information element to the MME. 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), including PPP setup.  Authentication with the HRPD system occurs at this time. HRPD QoS information is also included in these procedures.

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.


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: image2]
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. 
If the UE address info is received from the UE or AAA, the PDSN sends it to the P-GW in the PBU message. If no UE address info is received from either the UE or the AAA, the PDSN sends the all zero IPv4 Home Address (0.0.0.0) or all zero IPv6 Home Prefix (0::/0) in the PBU message. In order to support session continuity, the P-GW performs the Binding Cache entry existence test based on the NAI and assigns the same IPv4 Home Address and/or IPv6 Home Prefix to the UE and acknowledge in the PBA message.

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

Editor’s 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.

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

Editor’s 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.

Editor’s Note: It is FFS if data forwarding is used. The details of data forwarding. 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.

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

15.
The EUTRAN/EPS releases the old bearers based on the normal EUTRAN/EPS procedure.

Editor’s Note: The entity in the network that initiates the release is FFS.

16.
If data forwarding was used, the MME releases SGW data forwarding resources that were used for indirect data forwarding.

*** End of Proposed Change in TS 23.402 *****

HRPD Access Network





PDSN





AAA





 PCRF interaction





 PCRF interaction





5. Message Y (HRPD ConnRequest, Sector ID)





4. Message X (HRPD ConnRequest)





18b. Delete Bearer Response





18a. 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





17. EUTRAN/EPS Release





HRPD Access Network





6. HRPD L2 & PPP setup (auth., LCP/NCP/RA, QoS)





A11 / A10





 PCRF interaction





 HRPD Authentication











UE





Message Y (Sector ID, HRPD msg)





4. Message Y (HRPD Registration, Sector ID)





 Message X (HRPD msg)





5. Direct Transfer (S101 Session ID, Sector ID, HRPD Registration)





3. Message X (HRPD Registration)





P GW





S GW





Direct Transfer (S101 Session ID, Sector ID, HRPD msg)





1. UE registered in MME or an ongoing data session





2. Decision to pre-register with HRPD








PCRF





EUTRAN





PDSN





AAA





MME





P GW





S GW





14. 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








3GPP

SA WG2 TD


