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1.
Summary
Test cases involving interworking of E-UTRAN with CDMA-2000 (both 1xRTT and EVDO(HRPD/eHRPD) have been identified as required, for some of them test case prose is already specified in 36.523-1 [1].

However, the E-UTRAN - CDMA-2000 Inter-RAT Test Model is still missing in 36.523-3 [2] which makes it impossible for STF160 to implement those test cases, for SS vendors to prepare required support in their System Simulators and for UE vendors and operators to assess if the approach to E-UTRAN - CDMA-2000 Inter-RAT testing is acceptable.

This discussion paper proposes an E-UTRAN - CDMA-2000 Inter-RAT Test Model to be used for signalling tests. 
2.
Assumptions
The purpose of test cases involving CDMA-2000 (both 1xRTT and EVDO(HRPD/eHRPD) is to test:
· 
· Cell selection to CDMA-2000.
· Cell reselection to/from CDMA-2000.
· Handover to/from CDMA-2000.
· Redirection to CDMA-2000.
· Measurement reporting of CDMA-2000 sectors (cells).

These categories of tests require a one-time configuration of CDMA-2000 cell(s) and do not require reconfiguration of these cells (except cell power) nor putting CDMA-2000 cells in any special test modes.
Additionally, UE registration on CDMA-2000 cells involves protocol capability and parameter negotiation and other procedures, which exact behaviour is irrelevant for the test case purpose as long as they result in cell and UE protocol configuration required by pre-test conditions.
Therefore it has been assumed that it is sufficient for E-UTRAN - CDMA-2000 Inter-RAT test cases to:

· Send all CDMA-2000 configuration parameters to the SS and let the SS handle creation of CDMA-2000 cells.

· Let the SS autonomously handle all procedures leading to UE registration on CDMA-2000 cells (involving protocol parameter and capability negotiation), which should result in cell and UE protocol configuration consistent with parameters provided to the SS.
This approach simplifies the implementation of E-UTRAN - CDMA-2000 Inter-RAT test cases and allows the TTCN code to be more independent of different possible UE implementations. It has been assumed that CDMA-2000 protocol testing is specified by 3GPP2 and nuances of CDMA-2000 protocol configuration are irrelevant for E-UTRAN - CDMA-2000 Inter-RAT testing, as long as CDMA-2000 procedures result in a required final cell and UE configuration.

3.
Test Model
The test model uses a Parallel Test Component for each RAT.
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It is proposed that the CDMA-2000 functionality is provided by network emulation, controlled with high level commands from the CDMA-2000 PTC.

3.1 Emulator Configuration and Control

The emulation would be configured and controlled by commands sent from the TTCN CDMA-2000 PTC over a specific Config/Control port. Typical functions are:

· Initialisation of the Emulator

· Configure of system level parameters, such as carrier frequency, cell type (HRPD, eHRPD, 1xRTT) and so on.

· Configuration of the sector (cell), such as setting the physical configuration (e.g. long codes), overhead message contents etc.

· Configuration of the parameters used when negotiating the various L3 protocols (e.g. Initialization State Protocol, Route Update Protocol, Idle State Protocol etc.) – where these are different from the defaults.

· Configuration of the parameters used to negotiate the HRPD/eHRPD session, including the various PPP protocols (IPCP, LCP, Mobile IP, VSNCP).

· Modify sector power level.

3.2 Emulator Commands and Indications

The TTCN CDMA-2000 PTC sends commands to the Emulator to trigger it to perform network side initiated actions, and receives indications when those actions result in state transitions, or when activity is initiated from the UE side.

Once configured the emulator runs automatically servicing activity from the UE without reference back to the TTCN CDMA-2000 PTC, and providing indications when certain events occur. For example, during reselection tests, when the UE reselects to CDMA-2000 the emulator handles the connection and session negotiation with no intervention needed from the PTC. The emulator sends the PTC an indication of whether the procedure completed successfully.
Typical commands could be:

· Initiate mobile terminated call

· 
· Trigger handover

· Purge session (for example, following handover to EUTRA from HRPD)
And typical indications could be:

· HRPD Session Established

· HRPD Session Establishment Failed

· eHRPD Session Established

· eHRPD Session Establishment Failed

· Route Update Received

· Session Changed

· Session Closed

· Connection Closed
· 1xRTT voice call connected

· 1xRTT voice call disconnected

· 1xRTT voice call connection failed
· Error

3.3 Bearer support

In general we do not see the need for test cases to transfer large amounts of data, however it may be required that small amounts of user-plane data are sent to establish that a user-plane connection exists.

A bearer port should be provided to send and receive user-plane data. 
4. Recommendations
a) Agree to use the test model presented in section 3 of this paper as a reference E-UTRAN - CDMA-2000 Inter-RAT Test Model.
b) Involve all interested parties in refining the proposed test model and preparing a text proposal for 36.523-3 for RAN5 #45.
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