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1. Introduction
3GPP RAN5 and 3GPP2 TSG-C WG 4 are currenly both developing test cases for LTE-C2k interworking. In [1], it is explained how having two separate test suites for the same functionality will increase the risks of differing requirements and the testing burden, and thus increase time to market for LTE-C2k capable UEs. Moreover LTE and C2K expertise and efforts in the two standard bodies might not be used efficiently. To remedy this, it is proposed in [1] to merge the 3GPP and 3GPP2 test suites into a single test suite. This will require a common test case template to be agreed upon.

The purpose of this contribution is compare the current 3GPP and 3GPP2 test case templates, and to propose a way forward on how to merge them to into a common template.
2.
Comparison of 3GPP and 3GPP2 test case template
	Item#
	3GPP
	3GPP2
	Proposal for joint template

	
	Section header
	Description
	Section header
	Description
	

	1.
	Test Purpose (TP)
	Contains objectives of test, described in pseudo code (to facilitate TTCN implementation)
	Definition
	Describes objective of test (high level, without details on which messages/parameters are checked) and initial test conditions
	1) Test objective from 3GPP and test objective from 3GPP2 can be put in same section. It is proposed that the format used is pseudo-code.

2) Initial conditions from 3GPP2 can be moved to item 3.

	2.
	Conformance requiremens
	Cut-and-paste extracts from 3GPP core specs for the requirements verified in the test
	Traceability
	Points to sections of core specs in which requirements verified in the test are contained
	These sections are equivalent. It is proposed that the relevant references and core spec extracts from both 3GPP and 3GPP2 are combined in a Conformance requirements/Traceability section.

	3.
	Pre-test conditions
	Describes initial conditions (no pre-registration, etc)
	-
	-
	Initial conditions from 3GPP2 contained in item 1 should be moved here and merged with pre-test conditions from 3GPP.

	4
	Test procedure sequence
	Described test sequence in table format, showing each message exchanged and checks determining test verdict
	Test procedure
	Describes test sequence, in prose.
	Main differences are:

1) format (table with message names vs prose)

2) Checks described along with test procedure in 3GPP, whereas for 3GPP2 they are described in section “Minimum Standards” (cf item 5)

2) 3GPP2 description is higher level

Proposal: use table format. For steps on E-UTRA cell, description at message level. For steps on eHRPD cell, description at procedure level. Include minimum standards in the same table.

	5
	-
	-
	Minimum Standards
	Describes checks that UE has to pass.
	Can be combined with item 4.

	6
	Specific message contents
	Contains message contents for messages  whose contents are different from default values specified in TS 36.508
	-
	-
	For 3GPP messages, keep current 3GPP info. For 3GPP2 messages, follow what is done for 3GPP messages ie default message contents (only for fields that need to be checked e.g attach type in VSNCP-Configure-Request) should be specified in 36.508 and any exceptions to the default would be specified in this section of the test case.


2. Example: merge of 3GPP test case 6.2.3.7 and 3GPP2 test case 2.4.2 using new template
6.2.3.7
Inter-RAT Cell Reselection: from E-UTRA RRC_IDLE to HRPD Idle – When HRPD cell is higher reselection priority than E-UTRA – Previous HRPD session, no pre-registration, A13-Session Information transfer available
6.2.3.7.1
Test Purpose (TP)
(1)
with { UE in E-UTRA RRC_IDLE state and UE detects the cell re-selection criteria that HRPD cell is higher reselection priority than E-UTRAN serving cell and UE had a previous HRPD session on a subnet different form that HRPD cell and UE has not performed HRPD pre-registration }

ensure that {  
  when { UE searches for and measures HRPD cell at least every Thigher_priority_search
and SnonServingCell,HRPD > ThreshHRPD, high }

    then { UE reselects to the HRPD cell and sends a UATIRequest message }
            }
(2)
with { UE having reselected from E-UTRA RRC_IDLE to HRPD }

ensure that {  
  when { UE receives a UATIAssignment message }

    then { UE sends a UATIComplete message on HRPD cell }
            }
(3)
with { UE having reselected from E-UTRA RRC_IDLE to HRPD and completed the UATIRequest/Assignment/Complete exchange }

ensure that {  
  when { a data call is originated at the UE }

    then { UE is able to successfully complete session negotiation and send user data using ReservationLabel 0xFF }
            }
6.2.3.7.2
Conformance requirements / Traceability
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.304, clause 5.2.4.1, 5.2.4.2 and 5.2.4.5, 3GPP TS 36.133, clause 4.2.2.5 and 4.2.2.5.4, 3GPP2 C.S0087-0, clause 2.3, 3.1 and 5.5, 3GPP2 C.S0024-B, clause 6.2.6.1.2 and 3GPP2 X.S0057-0, clause 13.2.2.
[TS 36.304, clause 5.2.4.1]
Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the system information or in the RRC message releasing the RRC connection. If priorities are assigned via dedicated signalling, the UE shall ignore all the priorities provided in system information. The UE shall delete priorities provided by dedicated signalling when:

-
the UE enters RRC_CONNECTED state; or

-
the optional validity time of dedicated priorities (T320) expires; or

-
a PLMN selection is performed on request by NAS [5].

NOTE:
Equal priorities between RATs are not supported.

UE shall only perform reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
[TS 36.304, clause 5.2.4.2]
Following rules are used by the UE to limit needed measurements:

-
If SServingCell > Sintrasearch, UE may choose to not perform intra-frequency measurements.

-
If SServingCell <= Sintrasearch, UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:

o
For an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency or inter-RAT frequencies according to [10].

o
For an E-UTRAN inter-frequency with a equal or lower reselection priority than the reselection priority of the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency:

(
If SServingCell > Snonintrasearch UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequencies of equal or lower priority.

(
If SServingCell <= Snonintrasearch  the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequencies cells of equal or lower priority according to [10].

Where SServingCell is the Srxlev-value of the serving cell.
[TS 36.304, clause 5.2.4.5]
Criteria 1: the SnonServingCell,x of a cell on evaluated frequency is greater than Threshx, high during a time interval TreselectionRAT;
Cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
A cell of a higher priority E-UTRAN frequency or inter-RAT frequency fulfils criteria 1; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
No cell on serving frequency or on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency fulfills the criteria 1; and

-
SServingCell < Threshserving, low and the SnonServingCell,x of a cell of a lower priority E-UTRAN frequency or inter-RAT frequency is greater than Threshx, low during a time interval TreselectionRAT; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency Cell Reselection as defined in sub-clause 5.2.4.6. 
For GERAN, UTRAN, and E-UTRAN, SnonServingCell,x is the Srxlev-value of an evaluated cell. For cdma2000 RATs, SnonServingCell,x is equal to FLOOR(-2 x 10 x log10 Ec/Io) in units of 0.5 db, as defined in [18], with Ec/Io referring to the value measured from the evaluated cell.

In all the above criteria the value of TreselectionRAT is scaled when the UE is in the medium or high mobility state as defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect a cell ranked as the best cell among the cells meeting the criteria on the highest priority frequencies or the highest priority RATif the highest priority RAT is E-UTRA according to criteria defined in 5.2.4.6.

[TS 36.133, clause 4.2.2.5]
If the SServingCellof the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Snonintrasearch, then 

-
the UE may not search for, or measure inter-RAT layers of equal or lower priority.

-
the UE shall search for inter-RAT layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in section 4.2.2.

If the SServingCellof the E-UTRA serving cell is less than or equal to Snonintrasearch, then the UE shall search for and measure inter-RAT layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure such layers is not reduced and shall be the same as that defined below for lower priority RATs.

[TS 36.133, clause 4.2.2.5.4]
In order to perform measurement and cell reselection to HRPD cell, the UE shall acquire the timing of HRPD cells. 

When the measurement rules indicate that HRPD cells are to be measured, the UE shall measure CDMA2000 HRPD Pilot Strength of HRPD cells in the neighbour cell list at the minimum measurement rate specified in this section. 

The parameter ‘Number of HRPD Neighbor Frequency’, which is transmitted on E-UTRAN BCCH, is the number of carriers used for all HRPD cells in the neighbour cell list. 

When the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) is lower than ‘HRPD Start Measuring E-UTRAN Rx Power Strength Threshold’ and HRPD is of lower priority than the currently selected E-UTRAN frequency layer, the UE shall measure CDMA2000 HRPD Pilot Strength of the HRPD cells at least every (Number of HRPD Neighbor Frequency)*TmeasureHRPD. In case HRPD is of higher priority than the currently selected E-UTRAN frequency layer the UE shall measure HRPD cells at least every (Number of HRPD Neighbor Frequency)* Thigher_proirty_search. The parameter Thigher_proirty_search is defined in section 4.2.2.

The UE shall be capable of evaluating that the HRPD cell has met cell reselection criterion defined in [1] within TevaluateHRPD. 

Table 4.2.2.5.4-1 gives values of TmeasureHRPD and TevaluateHRPD.
Table 4.2.2.5.4-1: TmeasureHRPD and TevaluateHRPD

	DRX cycle length [s]
	TmeasureHRPD [s] (number of DRX cycles)
	TevaluateHRPD [s] (number of DRX cycles)

	0.32
	5.12 (16)
	15.36 (48)

	0.64
	5.12 (8)
	15.36 (24)

	1.28
	6.4 (5)
	19.2 (15)

	2.56
	7.68 (3) 
	23.04 (9) 


[3GPP2 C.S0087-0, clause 2.3]
If the access terminal requires eHRPD service using Enhanced Multi-flow Packet Application, the access terminal shall include both the Enhanced Multi-Flow Packet Application subtype (0x0009) and alternate Enhanced Multi-Flow Packet Application 2 subtype (0xFFFE) in the ATSupportedApplicationSubtypes attribute during session negotiation of the Session Configuration Protocol. The alternate EMPA subtype shall not be bound to any stream. During Stream Protocol negotiation, the access terminal shall propose the Enhanced Multi-Flow Packet Application subtype (0x0009) and shall not propose the alternate EMPA subtype (0xFFFE).
[3GPP2 C.S0087-0, clause 3.1]
This section describes additional requirements from [2] for the access terminal and the access network supporting eHRPD operation.
The access terminal that supports eHRPD operation shall indicate that ProtocolID 0x07 (see [3]) is supported in the ATSupportedFlowProtocolParametersPP attribute.
If the ATSupportedFlowProtocolParametersPP attribute indicates ProtocolID 0x07 is supported and the access network selects eHRPD operation, the access network shall negotiate the ProtocolID field of the FlowNNFlowProtocolParametersFwd and FlowNNFlowProtocolParametersRev attributes to 0x07 for the Link Flow bound to ReservationLabel 0xFF.
If the ProtocolID field of the FlowNNFlowProtocolParametersFwd and FlowNNFlowProtocolParametersRev attributes are set to 0x07 for the Link Flow bound to ReservationLabel 0xFF, the following requirements shall apply to both the access terminal and the access network:
· the ReservationLabel of each Reservation except ReservationLabel 0xFF and 0xFE shall be set as follows (see [4] ):

· The upper four bits of the ReservationLabel shall be set to the PDN-ID that the Reservation is associated with. The PDN-ID shall be in the range ‘0000’ to ‘1110’.
· The lower four bits shall be set to identify the Reservation for the PDN identified by the upper four bits. Figure 3.1-1 shows the ReservationLabel format.
[image: image1.emf]
Figure 3.1-1. ReservationLabel format
· If ReservationLabel 0xFE is bound to an active Link Flow, then the ProtocolID field of the FlowNNFlowProtocolParametersFwd and FlowNNFlowProtocolParametersRev attributes shall be set to 0x08 (see [3]) for that Link Flow.

· If the ProtocolID field of the FlowNNFlowProtocolParametersFwd attribute is not set to 0x07 or 0x08 for a Link Flow NN:

· The upper four bits of each ReservationLabel field bound to the Link Flow in the FlowNNReservationFwd attribute shall be the same value.

· If the ProtocolID field of the FlowNNFlowProtocolParametersRev attribute is not set to 0x07 or 0x08 for a Link Flow NN:

· The upper four bits of each ReservationLabel field bound to the Link Flow in the FlowNNReservationRev attribute shall be the same value.
[3GPP2 C.S0087-0, clause 5.5]
The QuickConfig message and the SectorParameters message are collectively termed the overhead messages. These messages are broadcast by the access network over the Control Channel. These messages are unique, in that they pertain to multiple protocols and are, therefore, specified separately. The Overhead Messages Protocol provides procedures related to transmission, reception and supervision of these messages. The Inter-RAT Overhead Messages Protocol also defines HRPD Silence Parameters for supporting active handoff from other radio access technologies. 
This protocol can be in one of three states:

· Inactive State: In this state, the protocol waits for an Activate command. This state corresponds only to the access terminal and occurs when the access terminal has not acquired an access network or is not required to receive overhead messages.

· Active State: In this state the access network transmits and the access terminal receives overhead messages.

· Tunnel Active State: In this state the access terminal operates in the Inter-RAT tunnel mode (e.g. E-UTRAN tunnel mode). The access terminal receives HRPD overhead parameters needed for tunnel mode operation through source RAT (e.g. E-UTRAN).
[3GPP2 C.S0024-B, clause 6.2.6.1.2]
If the access terminal receives a SessionClose message in the Inactive State, the message shall be ignored.

If the access terminal receives a SessionClose message in any state other than the Inactive State, the access terminal shall perform the following:
· Send a SessionClose message to the access network.

· Issue an AirLinkManagement.CloseConnection command.

· Issue an AddressManagement.Deactivate command.

· Issue a SessionConfiguration.Deactivate command.

· Return a SessionClosed indication.

· Transition to the Inactive State.
If the access network receives a SessionClose message in the Close State, the access network shall process it as specified in 6.2.6.1.7.

If the access network receives a SessionClose message in any state other than the Close State, the access network shall:

· Issue an AirLinkManagement.CloseConnection command.

· Issue an AddressManagement.Deactivate command.

· Issue a SessionConfiguration.Deactivate command.

· Return a SessionClosed indication.

· Transition to the AMP Setup State. 
[3GPP2 X.S0057-0, clause 13.2.2]
This procedure is used in the case the UE has a dormant eHRPD session in a different eHRPD eAN, either through the pre-registration procedure or previous eHRPD attachment.
[image: image2.emf]

6.2.3.7.3
Pre-test conditions

System Simulator:

· Cell 1 for E-UTRAN 
· Cell 15 for HRPD with higher reselection priority than Cell 1
· Cell 15 supports session transfer
UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 1 according to [18].
-
The UE has a previous HRPD session on a cell that is on a different subnet from Cell 15 and supporting session tranfer.
-
The UE has not performed HRPD pre-registration.
6.2.3.7.4
Test procedure
Table 6.2.3.7.4-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while rows marked "T1" and "T2" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 6.2.3.7.4-1: Time instances of cell power level and parameter changes

	
	Parameter
	Unit
	Cell 1
	Cell 15
	Remark

	T0
	Cell-specific RS EPRE
	dBm
	-60
	-
	SrxlevCell 1 >0 and Cell 15 is off such that camping on Cell 1 is guaranteed

	
	Srxlev*
	dB
	50
	
	

	T1
	Îor/Ioc
	dB
	-
	-20
	Cell 15 is on

	
	Ioc
	dBm/1.23 MHz
	-
	-75
	

	
	CPICH_Ec/Io (Note 1)
	dB
	-
	-20
	

	T2
	Îor/Ioc
	dB
	-
	0
	Increase pilot power of HRPD cell such that SnonServingCell,HRPD of Cell 15 > ThreshHRPD, high

	
	Ioc
	dBm/1.23 MHz
	-
	-75
	

	
	CPICH_Ec/Io (Note 1)
	dB
	-
	0
	

	Note 1: This parameter is not directly settable, but is derived by calculation from the other parameters set by the SS.


Table 6.2.3.7.4-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS adjust the serving cell signal level to make sure UE is camping on Cell 1, according to “T0” in 6.2.3.7.3.2
	-
	-
	-
	-

	2
	Cell 15 is on and it has higher reselection priority than Cell1, according to “T1” in 6.2.3.7.3.2
	-
	-
	-
	-

	3
	UE performs measurement for Cell 15 at every Thigher_priority_search 
	-
	-
	-
	-

	4
	Check: Does the UE transmit a UATIRequest message on Cell 15 within the next [60s]?
	-->
	UATIRequest
	1
	F

	5
	SS adjust HRPD cell signal level to make sure SnonServingCell,HRPD of Cell 15 > ThreshHRPD, high, according to “T2” in6.2.3.7.3.2
	-
	-
	-
	-

	6
	Check: Does the UE transmit a UATIRequest message on Cell 15?
	-->
	UATIRequest
	1
	P

	7
	The SS transmits a UATIAssignment message on Cell 15.
	<--
	UATIAssignment message
	-
	-

	8
	Check: Does the UE transmit a UATIComplete message on Cell 15?
	-->
	UATIComplete
	2
	P

	9
	Force the UE to initiate uplink user data.(Note1)
	-
	-
	-
	-

	10
	Check: Is the UE able successfully complete session negotiation and send data using ReservationLabel 0xFF?
	-
	-
	3
	P

	Note1: This could be done by e.g. MMI or by AT command.


6.2.3.7.5
Specific message contents

Table 6.2.3.7.5-1: SystemInformationBlockType1 to Cell 1 (Preamble and all steps, table 6.2.3.7.3.2-1)

	Derivation path: 36.508 table clause 4.4.3.2

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-Rxlevmin
	-55 (-110 dBm)
	
	

	    q-Rxlevminoffset
	Not present
	
	

	  }
	
	
	

	  schedulingInfoList SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 6 in TS 36.508 section 4.4.3.1.1
	
	

	}
	
	
	


Table 6.2.3.7.5-2: SystemInformationBlockType8 to Cell 1 (Preamble and all steps, table 6.2.3.7.3.2-1)
	Derivation path: 36.508 table 4.4.3.3

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType8 ::= SEQUENCE {
	
	
	

	  SystemTimeInfo SEQUENCE {
	
	
	

	    cdma-EUTRA-Synchronisation
	TRUE
	
	

	    cdma-SystemTime CHOICE {
	
	
	

	      SynchronousSystemTime
	A valid value as per TS 36.331 and calculated by the SS
	
	

	    }
	
	
	

	  }
	
	
	

	  searchWindowSize
	5
	
	

	  ParametersHRPD SEQUENCE {
	
	
	HRPD

	    CellReselectionParametersHRPD SEQUENCE {
	
	
	

	      BandClassList SEQUENCE (SIZE (1..maxCDMA -BandClass)) OF SEQUENCE {
	The same number of entries as the configured HRPD carriers
	
	

	        BandClass
	Band Class of frequency under test
	[Set according to specific test case]
	

	        CellReselectionPriority
	5
	[3 is applicable when HRPD is lower priority than E-UTRA. 5 is applicable when HRPD is higher priority than E-UTRA]
	

	        threshX-High
	FFS
	INTEGER (0..63)
	

	        threshX-Low
	FFS
	INTEGER (0..63)
	

	      }
	
	
	

	      t-ReselectionCDMA
	[7]
	INTEGER (0..7)
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


4
Conclusion

In this document we have compared the 3GPP and 3GPP2 test case templates, and proposed a way forward on how to merge them into a common template, using the merge of 3GPP test case 6.2.3.7 and 3GPP test case 2.4.2 as an example.

We propose than 3GPP RAN5 and 3GPP2 TSG-C WG 4 agree on this common test case template and use it to merge existing 3GPP and 3GPP2 LTE-C2k interworking test cases.
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