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1.
Summary
This paper is a revised draft of the E-UTRAN – eHRPD interworking test models presented in references [1] and [2] to be used for protocol related conformance tests specified in 36523-1. Modifications to earlier proposals ([1] and [2]) are highlighted in below sections. 
Availability of more recent versions of 3GPP2 EUTRAN-CDMA2000 interworking specifications (references [5], [7]) as well as test specification for EUTRAN-CDMA2000 interworking [10] is one of the driving factors behind creating this revised draft of the test model.

The E-UTRAN – 1xRTT interworking test model is out of scope of this paper and will be defined separately.


A brief summary of the differences between the test model being proposed here and test models [1], [2] is given below.

According to the currently available test case prose, there are only a small number of messages that need to be checked on the CDMA2000 side and it is generally not required to check specific message sequences. Hence, this test model does not make any references to the specific message sequences involved in EUTRAN-eHRPD interworking. This document includes protocol change indications that need to be checked in EUTRAN-eHRPD inter RAT test scenarios.
2.
Assumptions
The test model is based on agreed assumptions presented in [1] and [2], in particular:

1. It is sufficient to send all HRPD configuration parameters to the SS and let the SS handle creation of initially switched off HRPD cells (sectors). The test case does not need to be involved in particular steps of cell creation, apart from switching on selected cells at the selected moment in time; this approach is consistent with the approach used for E-UTRAN cells.
2. The SS should autonomously handle all procedures leading to UE registration on HRPD cells (involving protocol parameters and capability negotiation), which should result in cell and UE protocol configuration consistent with parameters provided to the SS – i.e. a pre-configured “black box” is used as far as the SS is concerned. 
3. Procedures will not be explicitly tested in details, out of their normal operation (i.e. no negative tests). This means that the TTCN does not need to operate on the individual CDMA-2000 message level.



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. Detailed 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 cell and UE configuration (typically specified in test case pre-conditions).

.

3.
E-UTRAN – HRPD Test Model

The E-UTRAN – HRPD test model uses a Parallel Test Component for each RAT.
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The CDMA-2000 eHRPD functionality is provided by configurable network emulation in the SS, controlled with high level commands from the eHRPD PTC. The SS should be able to notify the PTC of any state changes during eHRPD session, connection establishment including handover from EUTRAN-eHRPD. For instance, the following state transitions could be notified.
Idle State (SS has not assigned an UATI to AT, no communication is happening between SS and AT).
Initial Access Probe Received (SS has received initial Access Probe from AT).
UATI Request State (SS has received UATI Request message from AT and SS is in the process of assigning an UATI to the AT).
UATI Complete State (SS has received UATI Complete message from AT).

Session Negotiate State (SS and AT are in the process of negotiating the protocols and configurable attributes that are used for the session).
Session Open State (SS has assigned an UATI to AT but there are no air interface resources dedicated to AT).
Session Closing State (SS is in the process of closing the current session with the AT).
Paging State (SS is initiating data connection with AT).
Connection Request State (SS has received a connection request message from AT).
Connection Negotiate State (SS is in the process of negotiation with AT to establish a traffic channel).
Connected State (SS has established a traffic channel with AT).
Connection Closing State (SS is in the process of closing the data connection).
Dormant State
SCP Config Request State (SS has received SCP Config Request message from AT).
SCP Config Response State (SS has transmitted SCP Config Response message to the AT).
Stream Config Request State (SS has received Stream Config Request message from AT).
Stream Config Response State (SS has transmitted Stream Config Response message to the AT).
EMPA Config Request State (SS has received EMPA Config Request message from AT).
EMPA Config Response State (SS has transmitted EMPA Config Response message to the AT).
Device Authentication Request (Optional)
Device Authentication Complete (Optional)
Location Update Request (Optional)
Location Update Complete (Optional)
EAP AKA Request (If EAP AKA is selected as authentication protocol)
EAP AKA Complete (If EAP AKA is selected as authentication protocol)
VSNCP Config Request State (SS has received VSNCP Config Request message from AT).
VSNCP Config Ack State (SS has transmitted VSNCP Config Ack message to the AT).
VSNP Config Request State (SS has transmitted VSNP Config Request message to AT, to re-establish dedicated bearer).
VSNP Config Ack State (SS has received VSNP Config Ack message from AT).
DHCPv4 DISCOVER state (SS has received DHCPv4 DISCOVER message from AT). (Optional)
DHCPv4 DISCOVER COMPLETE State (Completion of DHCPv4 DISCOVERY procedure). (Optional)
Router Solicitation message (SS has received Router Solicitation message from AT). (Optional)
VSNCP Terminate Request  
VSNCP Terminate Complete 
SCP Terminate Request  
SCP Terminate Complete 
VSNP Terminate Request  
VSNP Terminate Complete 
LCP Terminate Request  
LCP Terminate Complete 
3.1 Protocols

The CDMA-2000 HRPD emulation in the SS supports the following layers and protocols:

· Physical layer (Subtype 2) [4]
· MAC layer

· Enhanced (Subtype 1) Control Channel MAC Protocol (ECH) [4]

· Enhanced (Subtype 1) Forward Traffic Channel MAC Protocol (E-F-TCH) [4]
· Enhanced (Subtype 1) Access Channel MAC Protocol (E-ACH) [4]
· Subtype 3 Reverse Traffic Channel MAC Protocol (R-TCH) [4]
· Security Layer

· Default Security Protocol (Security) [4]
· Connection Layer

· Default Air Link Management Protocol (ALMP) [5][4]
· Default Connected State Protocol (CSP) [5][4]
· Default Packet Consolidation Protocol (PCP) [5][4]
· Inter-RAT Signalling Adaptation Protocol (IR-SAP) (required only for optimized handover) [5]

· Inter-RAT Initialization State Protocol (IR-Init SP) (required only for optimized handover) [5]
· Inter-RAT Idle State Protocol (IR-Idle SP) (required only for optimized handover) [5]

· Inter-RAT Route Update Protocol (IR-RUP) (required only for optimized handover) [5]

· Inter-RAT Overhead Messages Protocol (IR-OMP) (required only for optimized handover) [5]

· Session Layer

· Default Session Management Protocol (SMP) [5][4]

· Default Address Management Protocol (AMP) [5][4]

· Default Session Configuration Protocol (SCP) [4]

· Stream Layer

· Default Stream Protocol (DSP) [4]

· Application Layer
· Default Signalling Application

· Signalling Network Protocol (SNP) [4]
· Signalling Link Protocol (SLP) [4]

· Enhanced Multi-Flow Packet Application
· Route Selection Protocol (RSP) [6]

· Radio Link Protocol (RLP) [6]

· Location Update Protocol (LUP) [6]

· Flow Control Protocol (FCP) [6]

· Above HRPD

· PPP: Vendor Specific Network Control Protocol (PPP:VSNCP) [7]

· PPP: Vendor Specific Network Protocol (PPP:VSNP) [7]

· IPv4

· IPv6

3.2 Emulator Configuration and Control

The CDMA-2000 HRPD emulation in the SS is configured and controlled by commands (TTCN ASPs) sent from the TTCN CDMA HRPD PTC over a specific Config/Control port. These commands are used to configure the required parameters of the CDMA-2000 HRPD air interface protocol stack in the SS.
Configuration should be done in one go (following the approach used for LTE) rather than on a per-layer basis. It is up to the SS to correctly use all configuration parameters provided by the TTCN. 

Example of configuration and control commands might be:

· Initialisation of the Emulator

· Configuration of the sector (cell), such as setting the carrier frequency, PN offset etc.

· Configuration of the parameters used for session negotiation – where these are different from the defaults such as Physical Layer Subtype, Access Channel MAC Subtype etc.
· Modify sector power level.

3.3 Emulator Commands and Indications

The TTCN HRPD 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. 

Example of emulator commands might be:

· Initiate mobile terminated call

· Change power levels to trigger handover

· Purge session (for example, following handover to EUTRA from HRPD)
Example of emulator indications might be:

· Access Probe Received

· HRPD Session Established

· HRPD connection established
3.4 Bearer support

A bearer port is used to send/receive user-plane data over HRPD from/by the TTCN, in order to verify that a user-plane connection exists.

3.5 Emulator Operation

Once configured, the emulator runs automatically servicing activity from the UE without reference back to the TTCN HRPD PTC, and providing indications when certain state transitions occur during session/connection establishment. 
3.6 Pre-registration handling
Tunnelling of pre-registration between the E-UTRAN and HRPD protocol stack is currently FFS.
4. Recommendations
1. Agree on the E-UTRAN – HRPD interworking test model presented in sections 3, 4 and add it to 36.523-3.
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