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1.
Summary
E-UTRAN – HRPD interworking test cases have been specified in 36.523-1 [1] and the E-UTRAN – HRPD test model is being included in 36.523-3 [2]. To provide a base for consistent specification and development of the interworking test cases, typical UE test states and procedures allowing transition between those states need to be specified in 36.508 [3]. 
In this document a UE test state model for HRPD for inclusion in 36.508 [3] is proposed for discussion and agreement. A slight change to the C2K-related states in the UE test model for E-UTRAN (as included in 36.508-910) is also proposed.

1xRTT is not considered at this time.
2.
Discussion

2.1 UE test state model for HRPD
To facilitate specification and development of E-UTRAN – HRPD interworking test cases, UE test states need to be specified for UE idle (i.e. cell selection and reselection) and connected mode (i.e. handover) transitions between both radio access networks. The E-UTRAN UE test state model specified in 36.508 [3] cl. 4.5.1 can be used as a starting point.

The following high level scenarios need to be covered (in addition to those already covered in [3]):

a) Cell selection to HRPD

b) Non optimised cell reselection from E-UTRAN to HRPD (as per [5] cl. 8)

c) Non optimised cell reselection from HRPD to E-UTRAN (as per [5] cl. 8 and [6] cl. 14.1)
d) Optimised cell reselection from E-UTRAN to HRPD (as per [5] cl. 9.4 and [6] cl. 13.1.3)

e) Optimised cell reselection from HRPD to E-UTRAN (as per [5] cl. 9.6)

f) Non-optimised handovers from E-UTRAN to HRPD (as per [5] cl. 8)

g) Non-optimised handovers from HRPD to E-UTRAN (as per [5] cl. 8)

h) Optimised handovers from E-UTRAN to HRPD (as per [5] cl. 9.3 and [6] cl. 13.1.2)
i) Optimised handovers from HRPD to E-UTRAN (as per [5] cl. 9.5)

It is therefore proposed to add the following states to UE test state model to enable all transitions listed above:

Proposal 1: Add State H2 in which the UE is registered on HRPD, but has no active connection (is in idle state).
The UE is registered on the HRPD network, but has no active connection to the network. The Inter-RAT Idle State Protocol (IR-ISP) is in Monitor State (as per [7] cl. 5.3.1). The UE should be ready to perform a non-optimised cell reselection to E-UTRAN.

Proposal 2: Add State H3 in which the UE is registered on HRPD, connected to the network and has an active dedicated bearer (flow).

The UE is registered on the HRPD network, and has an active network connection. The UE should be ready to perform a non-optimised handover to E-UTRAN.
Proposal 3: Add State H2A in which the UE is registered on HRPD, but has no active connection (is in idle state). The UE is pre-registered in E-UTRAN.
Same state as State H2, but the UE is also pre-registered in E-UTRAN. The UE should be ready to perform an optimised cell reselection to E-UTRAN.

Proposal 4: Add State H3A in which the UE is registered on HRPD, connected to the network and has an active dedicated bearer (flow). The UE is pre-registered in E-UTRAN.

Same state as State H3, but the UE is also pre-registered in E-UTRAN.The UE should be ready to perform an optimised handover to E-UTRAN.

Using the newly proposed states, all scenarios a) to i) are possible as in the Table 2.1-1 below. 
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Table 2.1-1 E-UTRAN – HRPD inter-RAT Scenario coverage
The complete proposal is captured in Figure 2.1-1 below. TS 36.508 [3] should provide generic procedures allowing the UE to reach each of these states as per transitions indicated in the diagram; any other inter-state transitions, including those required by scenarios a) to i) (see Table 2.1-1) shall be performed by individual test case procedures, with details depending on the test case.
Proposal 5: Use the diagram below as a reference UE test state model for E-UTRAN – HRPD inter-RAT test cases.
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Figure 2.1-1 UE test state model for HRPD
2.2 UE Test Loop Mode
For some E-UTRAN – HRPD test cases (13.x series) UE test loop mode B needs to be configured and activated. TS 36.509 [4] cl 5.1 mandates test loop mode B support for all E-UTRA UEs supporting CDMA2000 radio access, however it does not provide procedures to configure and activate this mode over the HRPD network. 
3GPP NAS message tunnelling through the HRPD radio link and access network could be considered, but it is perceived that mandating test loop mode B activation in E-UTRAN (either before or after the inter-RAT transition) is easier to achieve. Therefore it is proposed to extend the concerned E-UTRAN UE states by activating the loopback mode.
Proposal 6: Extend U-UTRAN UE test states 2B, 2C, 3B, 3C by activation of the UE test loop mode B.
A revised UE test state model for E-UTRAN is shown in Figure 2.2-1 below.
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Figure 2.2-1 Enhanced UE test state model for E-UTRAN

4. Recommendations
The recommendation is to agree with proposals 1-6. 
If agreed, the next step should be:

· Prepare a formal CR for 36.508 [3] introducing these proposals.
· Prepare message sequence charts with procedures transferring the UE to the HRPD states for inclusion in 36.508 [3].
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