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1
Introduction
This contribution especially addresses the EUTRAN-cdma2000 1xRTT Rev.A inter-working scenario in case of active mode or state E-UTRAN mobility.

Desirable characteristics for proposed solutions on cdma2000 and E-UTRAN inter-working are captured in TR23.882. Some important points for the radio are listed hereafter for convenience.

•
In order to permit UEs with a single radio configuration the solutions shall not require UE and/or RAT capability to simultaneously signal on two different RATs.

•
The solution should aim for commonality in the solution for support of single radio and dual radio terminals.

•
The solution should be transparent to E-UTRA only terminal or network.

•
The solution should not have any impact on deployed cdma2000 1xRTT Rev A and cdma2000 HRPD Rev 0 and Rev A terminals.

•
The solution should minimize the coupling between the E-UTRAN and the 3GPP2 access.  In particular, the solution should allow the cdma2000 1xRTT Rev A specification to evolve without necessitating a modification to the E-UTRA(N) specifications.

When detaching a UE from E-UTRAN and attaching it to the cdma2000 1xRTT radio or vice versa certain messages need to be exchanged from the UE to the new target radio access technology. As a UE can communicate only via one radio at a time these messages need to be tunnelled via the current hosting radio access technology. With tunnelling approach the coupling between the two systems is kept minimised. A high level description for a solution concerning tunnelling of cdma2000 1xRTT messages over E-UTRAN is described in [1].

This solution requires support for tunnelling of cdma2000 1xRTT messages over LTE.  The tunnelling involves both the S1-MME and the LTE radio link.

The current proposal is based on having cdma2000 1xRTT messages in RRC signalling and thus their security would be terminated in the eNodeB, which is different from normal NAS where security is terminated in the MME. Furthermore the eNodeB is considered to have the capability to construct cdma2000 1xRTT messages to be provided to the UE to allow it to construct cdma2000 1xRTT call origination messages. In a further enhanced state it may also be required that the eNodeB is capable of interpretation of tunnelled messages to monitor the handover progress.

This solution would require certain capabilities related to cdma2000 1xRTT in the MME, and additionally in the eNodeB.

The approach further down describes the scenario for cdma2000 1xRTT message tunnelling via E-UTRAN radio link in a more MME centric approach which would allow the process to be (nearly) transparent to the eNodeB and would rather host required inter-working functionality in a more transparent way for the RAN.

The document tries not to propose related functionality in all details but rather aims at a structuring and hosting of required functionality to certain LTE network elements, based upon one specific scenario.  

2
Cdma2000 1RxTT LTE inter-working
2.1
A solution transparent for E-UTRAN

Section 2.1 describes a solution for LTE to cdma2000 1xRTT speech continuity using VCC domain transfer functionality based on a MME centric approach. The UE receives via broadcast (e.g. similar to SMS cell broadcast configured by O&M) an indication of available cdma2000 1xRTT coverage and, in addition, a threshold related to serving cell signal strength as to when to start related measurements and when to initiate a handover procedure. Alternatively, required cdma2000 1xRTT neighbour cell information could also be provided via the system information broadcast, where the amount of information needs to be carefully considered as potential scheduling impact and corresponding performance degradation due to higher BCH load may appear otherwise.

Depending on the UE capability, either gap assisted or non gap assisted measurements on cdma2000 1xRTT neighbour cell is performed once a cdma2000 cell is detected and identified.  Once a threshold of serving cell strength degradation is met, UE initiates a handover procedure.
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Figure 1: Schematic for MME centric tunnelling solution with minimal eNodeB impact

Upon receiving the Handover Required message from UE  the MME decides based on subscription information (other criteria are for FFS) whether to initiate a handover towards cdma2000 system and sends a corresponding go/no go trigger to the UE (step 5). The UE initiates a CDMA2000 1xRTT CS call by sending a signalling message (1x origination message) to the CDMA2000 system. CS Call origination signalling is tunnelled via LTE radio link and the MME to the cdma2000 system (sent to cdma2000 MSC via A21 interface between MME and 1xBS IWS [2]).

The cdma2000 system would do all necessary preparations for the CS call and sends a tunnelled Handover command (1x Handoff Initiation message) to the UE via the MME.

The UE accesses CDMA and switches to CS service operation, upon successful handover UE and network release E-UTRAN resources locally.

The corresponding high level information flow chart is shown in figure 2.
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Figure 2: High level information flow chart for the MME centric approach

From above flow chart it can be seen that the MME centric tunneling process would be nearly transparent for the eNodeB and cdma2000 functionality required to support that inter-working scenario would be mainly located in the MME.

The need for step 4 is FFS.
3
Proposal
It is proposed to consider above proposed solution for the stage 2 report.
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