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1. Introduction
At RAN5#43bis, AP#43b.03 was created to track the need to investigate the message sequence for access verification in an HRPD cell for all LTE/HRPD test cases.
The goal of this contribution is to review the message sequences expected in the various scenarios covered by LTE to HRPD RAN5 test cases, and to propose a way forward for access verification in these test cases. It is to note that “HRPD” in this contribution refers to “eHRPD” as defined in [1].
This contribution does not cover the message sequence for access verification on 1xRTT cells.

2
Review of expected message sequences
2.1
Non-optimized idle mode mobility from LTE to HRPD
Assuming no pre-registration and no prior session established between UE and target HRPD cell, as per [1] clause 14.1, the expected message sequence for LTE to HRPD non-optimized idle mode mobility is as follows:

The UE is in state Registered, Idle mode (state 2) on E-UTRA cell according to [18].
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Due to serving E-UTRA cell becoming non-suitable (cell selection), or reselection criteria for HRPD cell being satisfied (cell reselection), UE acquires HRPD neighbor cell.
	-
	-
	-
	-

	2
	The UE transmits a UATIRequest message on HRPD cell. 
	-->
	UATIRequest
	-
	-

	3
	The SS transmits a UATIAssignment message on HRPD Cell.
	<--
	UATIAssignment
	-
	-

	4
	The UE transmits a UATIComplete message on HRPD cell.
	-->
	UATIComplete
	-
	-

	5
	The UE transmits a ConnectionRequest message on HRPD cell.
	-->
	ConnectionRequest
	-
	-

	6
	The SS transmits a TrafficChannelAssignment message on HRPD cell.
	<--
	TrafficChannelAssignment
	-
	-

	7
	The UE transmits a TrafficChannelcomplete on HRPD cell.
	-->
	TrafficChannelComplete
	-
	-

	8
	The UE transmits a ConfigurationRequest message for SCP configuration.
	-->
	ConfigurationRequest
	-
	-

	9
	The SS transmits a ConfigurationResponse message for SCP configuration.
	<--
	ConfigurationResponse
	-
	-

	10
	The UE transmits a ConfigurationRequest message for Stream protocol.
	-->
	ConfigurationRequest
	-
	-

	11
	The SS transmits a ConfigurationResponse message for Stream protocol accepting EMPA bound to service network.
	<--
	ConfigurationResponse
	-
	-

	12
	The UE transmits an EMPA ConfigurationRequest message.
	-->
	EMPA ConfigurationRequest
	-
	-

	13
	The SS transmits an EMPA ConfigurationResponse message.
	<--
	EMPA ConfigurationResponse
	-
	-

	14
	The UE transmits a ConfigurationComplete message.
	-->
	ConfigurationComplete
	-
	-

	15
	Optionally session negociation initiated by the SS might take place
	<-->
	-
	-
	-

	16
	Optionally device level authentication may take place.
	<-->
	-
	-
	-

	17
	Optionally Location Update procedure may take place if the SS is configured to support it.
	<-->
	-
	-
	-

	18
	PPP LCP negociation is performed between the UE and the SS. EAP-AKA is selected as the authentication protocol.
	<-->
	-
	-
	-

	19
	EAP-AKA is performed between the UE and the SS.
	<-->
	-
	-
	-

	20
	The UE transmits a VSNCP Configure-Request message, including a PDN-ID, PDN Type, APN, PDN Address with empty content, Protocol Configuration Options, and Attach Type = “handover”.
The Address Allocation Preference option contained in the Protocol Configuration Options indicates whether the UE wants to perform the IP address allocation during the attach procedure or deferred IPv4 address allocation. PDN Type indicates the UE’s IP capability (IPv4, IPv6 or IPv4/v6)
	-->
	VSNCP Configure-Request
	
	

	21
	The SS transmits a VSNCP Configure-Ack message.
	<--
	VSNCP Configure-Ack
	-
	-

	22
	The SS transmits a VSNCP Configure-Request message including the PDN-ID configuration option.
	<--
	VSNCP Configure-Request
	-
	-

	23
	The UE transmits a VSNCP Configure-Ack message.
	-->
	VSNCP Configure-Ack
	-
	-

	24
	Optionally UE may send a DHCPv4 DISCOVER (depending on the Address Allocation Preference indicated by the UE at Step 19.
	-->
	DHCPv4 DISCOVER
	-
	-

	25
	Optionally the UE may send a Router solicitation message.
	-->
	Router solicitation
	-
	-


2.2
Optimized idle mode mobility from LTE to HRPD

In the case when the UE has a dormant PPP session in the target HRPD cell either through the pre-registration procedure or previous HRPD attachment, as per [1] clause 13.2.1, and [2] clause 9.4, the expected message sequence for idle mode mobility from LTE to HRPD is as follows:

The UE is in state Registered, Idle mode (state 2) on E-UTRA cell according to [18].
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Due to serving E-UTRA cell becoming non-suitable (cell selection), or reselection criteria for HRPD cell being satisfied (cell reselection), UE acquires HRPD neighbor cell.
	-
	-
	-
	-

	2
	The UE transmits a ConnectionRequest message on HRPD cell.
	-->
	ConnectionRequest
	-
	-

	3
	The SS transmits a TrafficChannelAssignment message on HRPD cell.
	<--
	TrafficChannelAssignment
	-
	-

	4
	The UE transmits a TrafficChannelComplete message on HRPD cell.
	-->
	TrafficChannelComplete
	-
	-

	5
	The UE transmits a ConnectionRelease message on HRPD cell.
	-->
	ConnectionRelease
	-
	-


2.3
LTE to HRPD non-optimized handover
Assuming no pre-registration and no prior session established between UE and target HRPD cell, as per [1] clause 14.1 and [2] clause 9.2, the expected message sequence for LTE to HRPD non-optimized active mode handover  is as follows:

The UE is in state Generic RB Established (state 3) on E-UTRA cell according to [18].

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS transmits an RRCConnectionRelease message (IE redirectionInformation including hrpd-Parameters of HRPD cell).
	<--
	RRCConnectionRelease
	-
	-

	2-25
	Same as Steps 2-25 in section 2.1
	-
	-
	-
	-


2.4
LTE to HRPD optimized handover

Assuming pre-registration procedure on target HRPD cell has been performed by the UE, as per [1] clause 13.1.2, [2] clause 9.3.2 and [3] clause 3.2.2, the expected message sequence for LTE to HRPD optimzed handover  is as follows:

The UE is in state Generic RB Established (state 3) on E-UTRA cell according to [18].
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCConnectionReconfiguration message to setup inter RAT measurement on HRPD cell.
	<--
	RRCConnectionReconfiguration
	-
	-

	2
	The UE transmits an RRCConnectionReconfigurationComplete message to confirm the setup of inter RAT measurement on E-UTRA cell.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	3
	The UE transmits a MeasurementReport message on E-UTRA cell to report event B2 for HRPD cell. 
	-->
	MeasurementReport
	-
	-

	4
	The SS transmits a HandoverFromEUTRAPreparationRequest on E-UTRA cell.
	<--
	HandoverFromEUTRAPreparationRequest
	-
	-

	5
	The UE transmits a tunneled HRPD ConnectionRequest message contained in an ULHandoverPreparationTransfer message on E-UTRA cell.
	-->
	ULHandoverPreparationTransfer
	
	

	6
	The SS transmits a tunneled HRPD TrafficChannelAssignment message contained in a MobilityFromEUTRACommand on E-UTRA cell to order the UE to perform inter RAT handover to HRPD cell.
	<--
	MobilityFromEUTRACommand
	-
	-

	7
	The UE tunes to HRPD radio.
	-
	-
	-
	-

	8
	The UE transmits a TrafficChannelComplete message on HRPD cell.
	-->
	TrafficChannelComplete
	
	


3
Discussion
· From the expected message sequences presented in the previous section, it can be seen that 3 types of sequence on the target HRPD cell can occur:

#1
Complete HRPD attach procedure after non-optimized idle mode mobility (Steps 2-25 in section 2.1) or after non-optimized handover (Steps 2-25 in section 2.3)

#2
Opening of a connection on HRPD cell after optimized idle mode mobility (Steps 2-5 in section 2.2)

#3
Tunneled messaging to establish HRPD connection during optimized handover (Steps 5-8 in section 2.4)
· Several of the steps in sequence #1 are outside of the traditional RAN5 scope for idle mode and RRC test cases.

· Either the scope of these test cases has to be extended to cover the full attach sequence on the HRPD cell

· Or the full attach sequence has to be covered in new dedicated test cases (for instance ESM test cases).
· The scope of the LTE to HRPD idle mode test cases currently does not specify whether or not pre-registration on the HRPD cell has been performed as part of the test preamble.

· Either they will need to be split into 2 sub-cases, one without pre-registration and the other with pre-registration

· Or access verification on the target cell needs to be made generic enough to handle both cases

· The scope of the LTE to HRPD multi-layer test cases also does not specify whether or not pre-registration on the HRPD cell has been performed as part of the test preamble.

· Since these are end-to-end test, sequence on HRPD cell must be completed fully, and thus it is necessary to add this information to the test scope, and to split the tests cases if it is determined that both scenarios (with and without pre-registration) need to be covered.

·  This yields 2 main options as the way forward:
Option 1: 
· Idle mode test cases are left without distinguishing between the scenario without pre-registration and that with pre-registration.

· Dedicated new test cases are created to cover the full attach procedure on HRPD cell.

· As a result, access verification on target HRPD cell is done as follows:

· in Idle mode test cases, and RRC test cases for non-optimized handover: checking that UE sends an access probe on target HRPD cell
· in RRC test cases for optimized handover: checking that the UE performs sequence #3 on target HRPD cell

· in new ESM test cases and multi-layer test cases: checking that the UE performs sequence #1 for non-optimized idle mode mobility or non-optimized handover, sequence #2 for optimized idle-mode mobility, and sequence #3 for optimized handover
Option 2: 
· Idle mode test cases are split into 2 sub-cases, one without pre-registration and the other with pre-registration.

· The scope of idle mode and RRC test cases is extended to cover the full attach procedure on the target HRPD cell after non-optimized idle mode mobility or non-optimized handover.

· As a result, access verification on target HRPD cell is done as follows:

· In Idle mode test cases without pre-registration: checking that the UE performs sequence #1 

· In Idle mode test cases with pre-registration: checking that the UE performs sequence #2
· In RRC test cases for non-optimized handover: checking that the UE performs sequence #1

· In RRC test cases for optimized handover: checking that the UE performs sequence #3

· In multi-layer test cases: checking that the UE checking that the UE performs sequence #1 for non-optimized idle mode mobility or non-optimized handover, sequence #2 for optimized idle-mode mobility, and sequence #3 for optimized handover
4
Conclusion

In this document we have presented the various message sequences expected on the target HRPD cell in LTE to HRPD test cases, and we have identified 2 options for the way forward.
Option 1 simplifies the checks to be performed on the target HRPD cell in the case of Idle mode and RRC test cases (since check is limited to sending of an access probe by the UE), however it is reducing the test coverage since this check will be identical regardless of whether the idle/active handover that brought the UE to the target HRPD cell was optimized or non-optimized, even though the full message sequence is different depending on whether the transition was optimized or non-optimized. This can be remedied to some degree by creating new dedicated test cases, but this would cause duplication of test scenarios.
Option 2 on the other hand requires more extensive checks on the target HRPD cell but it allows verifying that the UE performs the correct message sequence in the optimized and in the non-optimized cases for the existing Idle mode and RRC test cases, without additional test cases.

Therefore we recommend Option 2 as the way forward for access verification on HRPD cells.

Since sequences #1&2 will be common to several Idle mode and RRC test cases, we recommend creating generic proccedures for these in TS 36.508.
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