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13.4.4.4
Inter-system session management / Pre-registration at HRPD and Cell reselection / HRPD Zone Registration

13.4.4.4.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state and UE has performed pre-registration on HRPD neighbor cell }

ensure that {
  when { UE detects preRegistrationZoneId on SystemInformationBlock8 has been changed.}

    then { UE establishes the RRC connection and performs UATI re-assignment and alternate link establishment procedure }

            }

(2)

with { UE has been complete alternate link establishment procedure }

ensure that {

 when { UE receives DLInformation Transfer followed by dedicatedInfoCDMA2000-HRPD containing a LCP Configure Request for PDN re-establishment }

    then { UE transmit ULInformation Transfer containing a tunnelled LCP Configure Ack message, and  continues to LCP negotiation}

            }

(3)

with { UE in EAP-Authentication phase }

ensure that {

 when { UE receives EAP-Success message}

    then { UE transmit ULInformation Transfer containing a tunnelled VSNCP Configure Request message including a PDN-ID, PDN Type, APN, PDN Address with the same value as last PDN setup when UE performed pre-registration }

            }

13.4.4.4.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 23.401, clause 9.3.1.

[TS 23.401, clause 9.3.1]

Figure 9.3.1-1 illustrates a high-level call flow for the optimised E-UTRAN to HRPD handover procedure, Pre-registration phase.
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Figure 9.3.1-1: HRPD registration via LTE/SAE tunnel

1.
The UE is registered with E-UTRAN/MME. It may have an ongoing data session established over EPS/E-UTRAN access.

2.
Based on a Radio Layer trigger (e.g., an indication from the E-UTRAN when the UE is in connected state or an indication over the broadcast channel), the UE decides to initiate a pre-registration procedure with potential target HRPD access. The pre-registration procedure allows the UE to establish and maintain a dormant session in the target HRPD access, while attached to the E-UTRAN/MME.

3.
Registration to the HRPD is achieved by exchanging a series of HRPD messages between the UE and the HRPD Access Network. The HRPD signalling that is tunnelled transparently over the E‑UTRAN and EPC creates an HRPD session context between the UE and the HRPD Access Network. The procedures described below are used in steps 3, 5, 8 and 9.


The UE generates an UL Information Transfer message (UL HRPD message). The UL HRPD message is transferred from the UE to the eNodeB as a parameter in the UL Information Transfer.


The eNodeB sends Uplink S1 CDMA2000 Tunnelling message (UL HRPD message, Sector ID) to the MME. The SectorID is statically configured in the eNodeB.


The MME selects an HRPD access node address. In order to be able to distinguish S101 signalling transactions belonging to different UEs, an S101 Session ID is used to identify signalling related to that UE on S101. The MME sends a Direct Transfer Request message (S101 Session ID, SectorID, UL HRPD message) to the HRPD access node. The MME determines the correct HRPD access node entity and address from the SectorID.

NOTE 1:
There is an unambiguous mapping from the SectorID to the HRPD access node address.


The HRPD Access Network sends signalling in the DL direction to the MME using Direct Transfer Request message (S101 Session ID, DL HRPD message). The S101 Session ID is used to associate the signalling to a particular UE.


The MME sends the information on to the eNodeB using the Downlink S1 CDMA2000 Tunnelling message (DL HRPD message).


The eNodeB uses the DL information transfer message (DL HRPD message) to transport the signalling the UE.


If UE is handing over emergency sessions to HRPD access, the UE informs the HRPD access that it is an emergency handover. In case the UE is in limited service state and does not have an IMSI or its IMSI is unauthenticated, IMEI is used as a Session ID. If the IMSI is unauthenticated, the IMSI is also provided on the S101 tunnel to the HRPD access with an indication that it is unauthenticated.

4.
The HRPD Access Network creates a signalling relationship with the HS‑GW for the UE with interactions in HRPD network A10 / A11 interfaces.


If the HRPD Access Node is not configured to support emergency handovers, then it shall reject any handover request that indicates Emergency Handover.

5.
The UE, HS‑GW, and 3GPP AAA exchange EAP‑AKA' signalling to authenticate the UE on the HRPD system. The HS‑GW receives the APN(s) and PDN GW identity(es) information from AAA during authentication.


If the UE is performing an Emergency handover to HRPD access for emergency service and the HRPD access supports Emergency handover, the HPRD access skips the authentication procedure or the HRPD access accepts that the authentication may fail and continues the handover procedure. A statically configured PDN GW is selected by the HRPD access for the UE for unauthenticated UEs.

6.
The HS‑GW initiates a Gateway Control Session Establishment Procedure with the PCRF as specified in TS 23.203 [19]. If the HS-GW supports UE/NW bearer control mode, the PCRF provides the rules required for the HS‑GW to perform the bearer binding for all the active sessions the UE may establish as a result of the handover procedure.

7.
The UE and HS‑GW exchange signalling to establish context to support the bearer traffic environment in use over the E‑UTRAN.

8.
At any time prior to the Handover Phase, if session maintenance activity is required, the UE or HRPD access network shall perform session maintenance signalling by tunnelling the HRPD session maintenance messages over the S101. If QoS parameters require updating, then this step includes the PCRF interaction. The MME uses the S101 Session ID to identify the UE context over the S101 interface.

NOTE 2:
Between Step 7 and Step 8 the UE may enter ECM-IDLE state. To execute the session maintenance procedures at Step 8 it is necessary for the UE to enter ECM-CONNECTED state.

9.
PCRF interactions due to session maintenance can be initiated by the PCRF or the HS‑GW. The PCRF initiates the Gateway Control and QoS Rules Provision Procedure specified in TS 23.203 [19]. The HS‑GW initiates the Gateway Control and QoS Policy Rules Request Procedure as specified in TS 23.203 [19].

[3GPP2 C.S0057-0, clause 13.1.1]
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13.4.4.4.3
Test description

13.4.4.4.3.1
Pre-test conditions

System Simulator:

-
cell 1, and cell 2.

-
cell 1 is “Serving cell” and cell 2 is “Suitable cell”.

-
System information combination 6 as defined in TS 36.508[18] clause 4.4.3.1 is used in E-UTRA cells.

-
Cell 1 and Cell 2 have the different Registration Zone ID in SIB8.

UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode pre-registered on HRPD  (state 2B) on Cell 1 according to [18].

13.4.4.4.3.2
Test procedure sequence

Table 13.4.4.4.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution.
Table 13.4.4.4.3.2-1: Time instances of cell power level and parameter changes
	
	Parameter
	Unit
	Cell 1
	Cell 2
	Remark

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-79
	The power level values are assigned to satisfy RCell 1 < RCell 2.


Table 13.4.4.4.3.2-2: Main behaviour

	Step
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes Cell 2 level according to the row "T1" in table 13.4.4.4.3.2-1.
	-
	-
	-
	-

	2
	The UE is camped on E-UTRAN Cell 2.
	-
	-
	-
	-

	3-9
	Steps 3 to 9 of the generic radio bearer establishment procedure (TS 36.508 4.5.3.3-1) are executed to successfully complete the service request procedure.
	-
	-
	-
	-

	10
	Check: Does the UE transmit an ULInformationTransfer containing a tunnelled UATIRequest message Cell 2? 
	-->
	ULInformationTransfer
	1
	P

	11
	The SS transmits a DLInformationTransfer containing a tunnelled UATIAssignment message
	<--
	DLInformationTransfer
	-
	-

	12
	Check: Does the UE transmit an ULInformationTransfer containing a tunnelled UATIComplete message on Cell 2?
	-->
	ULInformationTransfer
	-
	-

	13
	The UE transmits an ULInformationTransfer containing a tunnelled AlternateLinkOpenReqmessage on Cell 2.
	-->
	ULInformationTransfer
	1
	P

	14
	The SS transmits a DLInformationTransfer containing a tunnelled AlternateLinkOpenConfmessage
	<--
	DLInformationTransfer
	-
	-

	15
	Check: Does the UE transmit an ULInformationTransfer containing a tunnelled AlternateLinkOpenCompleteon Cell 2?
	-->
	ULInformationTransfer
	-
	-

	16
	Check: Does the UE perform Tunnelled PPP LCP negotiation to the SS on Cell 2? And is the EAP-AKA selected as the authentication protocol?
	<-->
	-
	2
	P

	17
	After entering PPP LCP Open State, optionally tunnelled PPP Version Capability Indication and/or Max PPP Inactivity Timer negotiation may take place.
	<->
	-
	-
	-

	18
	Tunnelled EAP-AKA is performed between the UE and the SS.
	<-->
	-
	-
	-

	19
	Check: Does the UE transmits an ULInformationTransfer containing a tunnelled VSNCP Configure-Request message, including a PDN-ID, PDN Type, APN, PDN Address with the same as initial PDN setup, 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)
	-->
	ULInformationTransfer
	3
	P

	20
	The SS transmits a DLInformationTransfer containing a tunnelled VSNCP Configure-Ack message.
	<--
	DLInformationTransfer
	-
	-

	21
	The SS transmits a DLInformationTransfer containing a tunnelled VSNCP Configure-Request message including the PDN-ID configuration option.
	<--
	DLInformationTransfer
	-
	-

	22
	The UE transmits an ULInformationTransfer containing a tunnelled VSNCP Configure-Ack message on Cell 2.
	-->
	ULInformationTransfer
	-
	-

	23
	Optionally UE may transmit an ULInformationTransfer containing a tunnelled DHCPv4 DISCOVER (depending on the Address Allocation Preference indicated by the UE at Step 19).
	-->
	ULInformationTransfer
	-
	-

	24
	The UE transmits an ULInformationTransfer containing a tunnelled AlternateLinkCloseReq message on Cell 2.
	-->
	ULInformationTransfer
	-
	-

	25
	The SS transmits a DLInformationTransfer containing a tunnelled AlternateLinkCloseConf message.
	<--
	DLInformationTransfer
	-
	-

	26
	Optionally the UE may transmit an ULInformationTransfer containing a tunnelled Router solicitation message on Cell 2.
	-->
	ULInformationTransfer
	-
	-

	27
	The SS transmits an RRCConnectionRelease message
	<--
	RRCConnectionRelease
	-
	-

	28
	The UE transmits an RRCConnectionReleaseComplete message on Cell 2.
	-->
	RRCConnectionReleaseComplete
	-
	-


Table 13.4.4.4.3.2-3: SystemInformationBlockType1 for cell 1

	Derivation Path: 36.508 Table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  schedulingInformation ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 6 in TS 36.508 section 4.4.3.1
	SIB2, SIB3 and SIB 8 are transmitted
	

	}
	
	
	


Table 13.4.4.4.3.2-4: SystemInformationBlockType8 for cell 1

	Derivation Path: 36.508 Table 4.4.3.3-7, condition HRPD

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType8 ::= SEQUENCE {
	
	
	

	  parametersHRPD SEQUENCE {
	
	
	

	    preRegistrationInfoHRPD SEQUENCE {
	
	
	

	      preRegistrationAllowed
	TRUE
	
	

	      preRegistrationZoneId
	A valid value
	INTEGER (0..255)
	

	      secondaryPreRegistrationZoneIdList SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	Not present
	
	

	        PreRegistrationZoneIdHRPD
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	    cellReselectionParametersHRPD SEQUENCE {
	
	
	

	      bandClassList SEQUENCE (SIZE (1..maxCDMA -BandClass)) OF SEQUENCE {
	1 entry
	
	

	        bandClass
	Band class of frequency under test
	ENUMERATED {bc0, bc1, bc2, bc3, bc4, bc5, bc6, bc7, bc8, bc9, bc10, bc11, bc12, bc13, bc14, bc15, bc16, bc17, spare14, spare13, spare12, spare11, spare10, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1, ...}
	

	        cellReselectionPriority
	3
	
	

	        threshX-High
	30(-30)
	INTEGER (0..63)
	

	        threshX-Low
	32(-32)
	INTEGER (0..63)
	

	      }
	
	
	


Table 13.4.4.4.3.2-5: SystemInformationBlockType8 for cell 2

	Derivation Path: 36.508 Table 4.4.3.3-7, condition HRPD

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType8 ::= SEQUENCE {
	
	
	

	  parametersHRPD SEQUENCE {
	
	
	

	    preRegistrationInfoHRPD SEQUENCE {
	
	
	

	      preRegistrationAllowed
	TRUE
	
	

	      preRegistrationZoneId
	A valid value different from cell 1
	INTEGER (0..255)
	

	      secondaryPreRegistrationZoneIdList SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	Not present
	
	

	        PreRegistrationZoneIdHRPD
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	    cellReselectionParametersHRPD SEQUENCE {
	
	
	

	      bandClassList SEQUENCE (SIZE (1..maxCDMA -BandClass)) OF SEQUENCE {
	1 entry
	
	

	        bandClass
	Band class of frequency under test
	ENUMERATED {bc0, bc1, bc2, bc3, bc4, bc5, bc6, bc7, bc8, bc9, bc10, bc11, bc12, bc13, bc14, bc15, bc16, bc17, spare14, spare13, spare12, spare11, spare10, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1, ...}
	

	        cellReselectionPriority
	3
	
	

	        threshX-High
	30(-30)
	INTEGER (0..63)
	

	        threshX-Low
	32(-32)
	INTEGER (0..63)
	

	      }
	
	
	


13.4.4.4.3.3
Specific message contents

Table 13.4.4.4.3.3-1: UATI Request message (Step 10, Table 13.4.4.4.3.2-2)

	Field
	Value/remark
	Comment
	Condition

	SAPState
	‘0’B
	SAP Header
	

	SessionConfigurationToken
	16 bits, Set by UE
	
	

	ConnectionLayerFormat
	1 bit, Set by UE
	
	

	ATI Record
	34 bits, RATI set by UE
	
	

	Reserved
	‘0000’B
	
	

	MessageID
	‘00000000’B
	UATI Request
	this value shall be verified by TTCN

	TransactionID
	8 bits, Set by UE
	
	


Table 13.4.4.4.3.3-2: UATI Assignment message (Step 11, Table 13.4.4.4.3.2-2)

	Field
	Value/remark
	Comment
	Condition

	SAPState
	‘1’B
	SAP Header
	

	SessionConfigurationToken
	‘0’
	
	

	ConnectionLayerFormat
	1 bit, Set by SS
	
	

	ATI Record
	34 bits, RATI set in UATI Request
	
	

	Reserved
	‘0000’B
	
	

	MessageID
	‘00000001’B
	UATI Assignment
	

	MessageSequence
	8 bits, Set by SS
	
	

	Reserved1
	‘0000000’B
	
	

	SubnetIncluded
	‘1’B
	
	

	UATISubnetMask
	‘1101000’B
	
	

	UATI104
	104 bits, Set by SS
	
	

	UATIColorCode
	8 bits, Set to ColorCode of Cell 15
	
	

	UATI024
	24 bits, Set by SS
	
	

	UpperOldUATILength
	‘0000’B
	
	

	Reserved2
	‘0000’B
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