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Problem description

This paper contains a proposal for an abstract test method for cell selection /reselection test cases which is currently not defined.

1
Cell selection / reselection test method and architecture in a pure 3GPP environment

1.1
Test configuration

When compared to other 3GPP test cases cell selection / reselection test are characterised by their extensive requirements on system resources of the SS. Currently, up to 6 cells are required to operate simultaneously. Therefore, an architecture for an abstract test method is defined which supports maximum scalability and provides enough flexibility for the system simulator manufacturers to fulfil the system resource requirements. 

As shown in Figure 1 the multi-party distributed test method based on concurrent TTCN is proposed. The system simulator is composed of a main test component (MTC) and a number of parallel test components (PTCs). The MTC interfaces with the upper tester and each PTC by means of coordination messages (CMs) which are sent and received on coordination points (CPs). CPs between PTCs are not foreseen, but messages may be routed from one PTC via MTC to another PTC if necessary. It is assumed that a PTC represents a complete cell. While the architecture shown in Figure 1 is flexible to handle any number of cells, this value is currently limited to 6 [1] . 

The PCO configuration of each PTC is taken from [2] which defines all PCOs which are necessary to broadcast cell system information and page the UE. This means that a RRC DC PCO is necessary to provide an interface for NAS direct transfer messages, the TM / UM / AM PCOs are interfacing with the transparent, unacknowledged and acknowledged SAPs of the RLC, respectively. Additionally all control PCOs (CRLC, CMAC and CPHY) have to be supported. The Ut PCO serves as the interface to the UE EMMI.

It is obvious that the usage of concurrent TTCN introduces some complexity into the TTCN ATS because CPs and CMs have to be taken into account. However, this complexity is a result of the configuration of multi cell test cases and has to be treated somewhere. In none concurrent TTCN it would lead to complex branches in the dynamic behaviour tree which are much more difficult to debug and validate. By means of  concurrent TTCN a distributed architecture is provided which allows to handle a large number of cells simultaneously. Because each PTC acts like an independent cell, TTCN test steps which already have been developed, could be reused to a large extend. 
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Figure 1:  Cell selection and reselection testing architecture
1.2
Static Interface between MTC and PTCs

Cell selection / reselection test cases require deactivation and activation of particular cells. To make this functionality available the following CMs shall be supported on the interface between the MTC and PTCs:

CP_CELL_SUSPEND_REQ / CNF: This primitive shall be used to suspend a particular cell. This means that the power of the cell is set below a given threshold and the UE is not able to detect this cell. The value of the threshold is TBD. All RB configurations of the cell shall be maintained. Timers, states of the layers ect are also not effected.

CP_CELL_RESUME_REQ / CNF: This primitive shall be used to resume a particular cell. This means that the power level of the cells is set to the default power level associated with this cell.

CP_CELL_STOP_REQ: This primitive shall be used to stop a particular cell. After receiving a stop request the PTC shall terminate immediately.  This is confirmed to the MTC with a TTCN DONE message.

CP_CELL_SELECT_REQ / CNF: In cell selection test case the UE shall select a particular cell from a number of alternatives. This primitive contains a cell ID and shall be used to assign a particular cell as target for the UE. The primitive shall be broadcasted to all PTCs. If the UE tries to connect to a cell different from the cell identified with this primitive, the test case shall be failed.

CP_CELL_VERDICT_IND: This primitive shall be used to sent the verdict of a PTC to the MTC.

1.3
Dynamic behaviour 

Figure 2 and 3 show of message sequence charts for a passed and a failed scenario to explain the principles of the dynamic behaviour on the interface between MTC and PTCs. 

In this examples it is assumed that two cells are configured for a test case. The UE shall try to connect on cell no. 1 if both cells are available but on cell no. 2 if cell only cell no. 2 is available.  

First the MTC creates both PTCs, which in turn configure their radio links and start broadcasting system information. Then both cells are informed that cell no. 1 is selected as the target for a connection attempt of the UE. This also shall trigger both cells to page the UE. In Figure 2 the UE tries to connect to the correct cell no. 1. The cell sets the verdict to “passed” and notifies the MTC on the result. After that the MTC stops the PCT and cell no. 1 terminates.  Next the MTC informs the remaining cell no. 2 to be a target for a connection attempt. The UE tries to connect to cell no. 2 and the PTC sets the local verdict “passed”. The MTC receives the verdict from the PTC and sends a stop request which causes the PTC to terminates. The test case is passed. 
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Figure 2:  MSC: passed scenario

In Figure 3 a failed scenario is shown. the SS configuration is exactly the same but the UE attempts to connect to the wrong cell. Note that cell no. 2 has also receive the CELL_SELECT_REQ which indicates the ID of the correct cell to connect to. As a result cell no. 2 sets the local verdict to “failed” and informs the MTC. The MTC evaluates the verdict and sends both cells a stop request which causes the cells to terminate.  
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Figure 3:  MSC: failed scenario
2.
CP AND CM DEFINITIONS

CP_CELL_1

	Coordination Point Declaration

	CP Name
	CP_CELL_1

	Comment
	Coordination point between the MTC and a PTC representing cell no. 1  

	Type Definition

	


CP_CELL_2

	Coordination Point Declaration

	CP Name
	CP_CELL_2

	Comment
	Coordination point between the MTC and a PTC representing cell no. 2  

	Type Definition

	


CP_CELL_3

	Coordination Point Declaration

	CP Name
	CP_CELL_3

	Comment
	Coordination point between the MTC and a PTC representing cell no. 3  

	Type Definition

	


CP_CELL_4

	Coordination Point Declaration

	CP Name
	CP_CELL_4

	Comment
	Coordination point between the MTC and a PTC representing cell no. 4  

	Type Definition

	


CP_CELL_5

	Coordination Point Declaration

	CP Name
	CP_CELL_5

	Comment
	Coordination point between the MTC and a PTC representing cell no. 5 

	Type Definition

	


CP_CELL_6

	Coordination Point Declaration

	CP Name
	CP_CELL_1

	Comment
	Coordination point between the MTC and a PTC representing cell no. 6  

	Type Definition

	


CP_CELL_SUSPEND_REQ

	ASN.1 ASP Type Definition

	CM Name
	CP_CELL_SUSPEND_REQ

	Comment
	This primitive shall be sent by the MTC to deactivate a particular cell identified by the cell ID.

	Type Definition

	SEQUENCE     {

cellId                     INTEGER(0..15)
}


CP_CELL_SUSPEND_CNF

	ASN.1 ASP Type Definition

	CM Name
	CP_CELL_SUSPEND_CNF

	Comment
	This primitive shall be sent by a PTC representing a particular cell to confirm the suspend request before the cell is deactivated. 

	Type Definition

	SEQUENCE     {

cellId                     INTEGER(0..15)
}


CP_CELL_RESUME_REQ

	ASN.1 ASP Type Definition

	CM Name
	CP_CELL_RESUME_REQ

	Comment
	This primitive shall be sent by the MTC to activate a particular cell identified by the cell ID.

	Type Definition

	SEQUENCE     {

cellId                     INTEGER(0..15)         

}


CP_CELL_RESUME_CNF

	ASN.1 ASP Type Definition

	CM Name
	CP_CELL_RESUME_CNF

	Comment
	This primitive shall be sent by a particular PTC to confirm that the cell identified by the cell ID is activated again. 

	Type Definition

	SEQUENCE     {

cellId                     INTEGER(0..15)
}


CP_CELL_STOP_REQ

	ASN.1 ASP Type Definition

	CM Name
	CP_CELL_STOP_REQ

	Comment
	This primitive shall be sent by the MTC to stop the cell identified by the cell ID. If the cell ID is omitted, all cells shall be stopped. 

	Type Definition

	SEQUENCE     {

cellId                     INTEGER(0..15)                 OPTIONAL

}


CP_CELL_SELECT_REQ

	ASN.1 ASP Type Definition

	CM Name
	CP_CELL_SELECT_REQ

	Comment
	This primitive shall be sent by the MTC to select  a particular cell identified by the cell ID. If the UE makes an attempt to create a connection with this cell the cell shall set the local verdict “passed” and inform the MTC with CP_CELL_VERDICT_IND. If the UE makes an attempt to create a connection on any other cell,  the local verdict of this cell is set to “failed”  and the MTC is informed with CP_CELL_VERDICT_IND.

	Type Definition

	SEQUENCE     {

cellId                     INTEGER(0..15)         

}


CP_CELL_SELECT_CNF

	ASN.1 ASP Type Definition

	CM Name
	CP_CELL_SELECT_CNF

	Comment
	This primitive confirms  CP_CELL_SELECT_REQ message. The cell ID shall be the ID of the particular cell while the selected cell ID shall be the same as sent in the  CP_CELL_SELECT_REQ message.

	Type Definition

	SEQUENCE     {

cellId                     INTEGER(0..15)
}


CP_CELL_VERDICT_IND

	ASN.1 ASP Type Definition

	CM Name
	CP_CELL_VERDICT_IND

	Comment
	This primitive shall be sent by the PCT to pass the local verdict to the MTC. 

	Type Definition

	SEQUENCE     {

cellId                     INTEGER(0..15),

verdict                    INTEGER(0..2)         

}
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