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1 Introduction
At RAN2 #59 meeting the high-level principles and call flows for handover to CDMA2000 cells were agreed in TR 36.938. The handover is based on transparent tunnelling of CDMA2000 signalling over E-UTRAN radio and S1 inter-face. 
This contribution addresses the motivation and solutions for making the eNB aware of the ongoing CDMA2000 procedure.
2 Motivation

It is assumed that network controlled mobility should be supported between CDMA2000 and E-UTRAN for terminals in LTE_ACTIVE. The triggering for handover should be based on similar mechanism as for intra-3GPP mobility i.e. that the eNB takes handover decision based on measurement reports from the UE.

In order to support eNB controlled handover it would be beneficial if the eNB also gets information about the ongoing status of the CDMA2000 handover. At a minimum it would be required that the eNB gets information about when the handover procedure failed so that it has a chance to take back control of the UE mobility. If packet forwarding or other mechanism to reducing packet losses are used it would also be required that the eNB gets information about when the last message to the UE is transferred and where to forward any packets.

For this reason there is a need to transfer some information from the target to source access. In order to avoid any tight coupling between E-UTRAN and CDMA2000 access it is important that the eNB is not required to interpret the content of the CDMA2000 signalling, so any information related to the status of the ongoing procedure should need to be sent out of band.

Other information that may be useful to exchange are load information, reason for handover trigger such as whether it was due to radio conditions or load balancing etc. which could be included with the tunnelled messages.  These can be considered and evaluated during stage 3 discussions.

3 Solutions

The following high level information is envisioned to be used in the eNB during the handover and pre-registration procedures:

· Uplink

· In the uplink it may be desirable for E-UTRAN to know which RAT the UE is communicating with. This information is also needed for routing of CDMA2000 messages in the MME.

· Further the eNB should provide a reference over S1 to the current cell to help the MME to determine which node in the target access the UE is communicating with.

· It is also desirable for E-UTRAN to know what type of message the UE is sending in the UL e.g. if it has initiated handover procedure in response to a handover indication.
· Downlink

· In the downlink the eNB need information about the handover status. E.g. if it has succeeded or failed.. This information needs to be provided to the MME from the CDMA2000 access. In case the handover failed there might not be any tunnelled CDMA2000 message.
· If packet forwarding is used, packet forwarding information should also be transferred to the eNB from the MME. 

· Similarly as in the uplink it is desirable for E-UTRAN to know which RAT the UE is communicating with, in order to relate the signalling to ongoing procedures. This information is also needed for routing of CDMA2000 messages in the UE.

4 Proposal
It is proposed to add the information identified in section 3 to the tunnelling principle section of the TR 36.938.

TEXT PROPOSAL TO TR 36.938

<First Change> 
6.1
Tunneling of cdma2000 Messages over E-UTRAN between UE and cdma2000 Access Nodes

In order to efficiently support HO procedures when on E-UTRAN with the target system, cdma2000 messages are sent transparently to the target system over the E-UTRAN, with the eNB and MME acting as relay points.

Over the UuLTE, cdma2000 messages are encapsulated in the RRC messages. These RRC messages shall contain information that identifies the type of RAT (downlink / uplink) the message is meant for (e.g. cdma2000 1x or HRPD) and information that can be used to identify what the encapsulated message is (uplink).

Over the S1 interface, cdma2000 messages are encapsulated in the S1-AP messages. These messages shall contain information related to the status of the CDMA2000 procedure (downlink), the target RAT involved (downlink / uplink) , current cell reference (uplink) and any packet forwarding information (downlink).
<End of First Change>

<Second Change>

D.5 Active Mode Operation

1. If CDMA Neighbor List Information needs to be included in the Measurement configuration message;

2. Additional parameters that may be useful for HRPD/cdma2000 1X measurements:

· HRPD/cdma2000 1X Candidate Threshold: the pilot strength a neighboring HRPD/cdma2000 1X cell must exceed to be considered as a handover candidate;

· HRPD/cdma2000 1X Candidate Threshold Timer: the time that the candidate threshold must be exceeded before the UE would include the HRPD/cdma2000 1X cell in a measurement report;

3. whether or not a gap pattern is required for the dual receiver case;

4. 
5. In addition to tunnelling HRPD signalling, if E-UTRAN provides additional information to the HRPD network related to HO;

6. Mechanism to trigger the release of the UE context on the E-UTRAN side after the handover from E-UTRAN to HRPD;

7. the detailed procedure including the order of the messages for HRPD to E-UTRAN handover, assuming that the procedure will share commonalities with Attach and S1 Relocation procedures specified in Error! Reference source not found.
<End of Second Change>
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