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[bookmark: _Toc11051481][bookmark: _Toc44962285][bookmark: _Toc51832178][bookmark: _Toc74217144]4	Test environment
This clause specifies several requirements which shall be met, and a number of rules which shall be adhered to before testing can proceed.
[bookmark: _Toc11051482][bookmark: _Toc44962286][bookmark: _Toc51832179][bookmark: _Toc74217145]4.1	Test equipment
This clause recommends a minimum specification for each of the items of test equipment referenced in the tests.
[bookmark: _Toc11051483][bookmark: _Toc44962287][bookmark: _Toc51832180][bookmark: _Toc74217146]4.1.1	ME simulator
This item of equipment shall allow T = 0 and T = 1 protocol communications to take place on both ID-1 and plug-in UICCs. It shall be able to generate and send any command APDU and receive any of the possible responses. These commands may be generated manually, one at a time, or automatically from a predefined batch procedure containing one or more commands.
The ME simulator shall be able to support clock stop modes.
The ME simulator shall be able to accept an external clock signal to drive CLK (contact C3) of the UICC.
It shall be possible to access all the UICC contacts either directly or through test points.
[bookmark: _Toc11051484][bookmark: _Toc44962288][bookmark: _Toc51832181][bookmark: _Toc74217147]4.1.2	Signal generation device
[bookmark: _Toc11051485][bookmark: _Toc44962289][bookmark: _Toc51832182][bookmark: _Toc74217148]***** start of changes *****
4.1.2.1	Vcc
VoidThe voltage level for Vcc (contact C1) of the UICC shall be adjustable between -0,5 V and 6,0 V to an accuracy of 1% of the nominal Vcc voltage (e.g. 50 mV for class A operating conditions).
The ME simulator shall be able to source current on the Vcc contact in the range ‑2 mA to 12 mA statically and to deliver charges of > 400 nAs without lowering the Vcc voltage for more than 10 % of Vcc nominal. (to be able to detect current spikes generated by the UICC)
[bookmark: _Toc11051486][bookmark: _Toc44962290][bookmark: _Toc51832183][bookmark: _Toc74217149]***** next change *****
4.1.2.2	RST
VoidThe generated voltage level for RST (contact C2) of the UICC shall be adjustable between -0,5 V and 6,0 V to an accuracy of 50 mV.
The rise and fall times shall be adjustable from 0 s to 500 s with an accuracy of 5 s. (to check if the USIM works with the defined rise and fall times.)
The beginning of the rising edge shall be programmable from 1 clk-cycle to 50,000 clk-cycles after enabling the clk-line.(to check if the UICC accepts the minimum and maximum clk-cycle values)
[bookmark: _Toc11051487][bookmark: _Toc44962291][bookmark: _Toc51832184][bookmark: _Toc74217150]***** next change *****
4.1.2.3	CLK
This item of equipment shall be able to generate square wave signals for the clock on the UICC, any of which can be a single-shot or continuous signal, in the range 1 MHz to 5 MHz. The voltage levels for both high and low states shall be adjustable between -0,5 V and 6,0 V to an accuracy of 0,1 V. The duty cycle of the clock signal shall be adjustable between 40 % and 60 % to an accuracy of 1 %. It shall also provide control over the following parameters:
The voltage levels for both high and low states shall be adjustable between 0 V and 6 V to an accuracy of 1% of the nominal Vcc voltage. The duty cycle of the clock signal shall be adjustable between 40 % and 60 % to an accuracy of 1 % or 5 ns whichever is the worst.
It shall also provide control over the following parameters:
- rise and fall time to an accuracy of 1 % or 5 ns whichever is the worst. (5 ns = 2,5 % accuracy for fmax = 5 MHz).
[bookmark: _Toc11051488][bookmark: _Toc44962292][bookmark: _Toc51832185][bookmark: _Toc74217151]***** next change *****
4.1.2.4	I/O
The equipment shall be able to generate I/O-Signals according to TS 102.221 [1]
The voltage levels for high and low states shall be adjustable between -0,5 V and 6,0 V to an accuracy of 1 % of the nominal Vcc voltage. The I/O line in transmission mode (high bit) shall be programmable between state A (active driven output) and state Z (I/O-voltage-driver inactive, current source I-I/O-high active).
It shall also provide control over the rise and fall time of 100 ns to 1 000 ns with an accuracy of 50 ns.
The ME simulator shall be able to source and sink currents on the I/O contact in the range ‑20 A to +20 A in state high and 0 mA to ‑1 mA in state low (receiving mode) and shall be able to switch in transmission mode (outputting a high bit) between voltage and current driving mode.
The timing of the bitstream (jitter, guardtime, etu-value, etc.) on the I/O-Line shall be programmable with an accuracy of  0,01 etu or 2 clk-cycles whichever is the worst.
…
[bookmark: _Toc11051492][bookmark: _Toc44962296][bookmark: _Toc51832189][bookmark: _Toc74217155]***** next change *****
4.1.6	Voltage measuring device
VoidThis item of equipment shall be able to measure static and transient voltages on any one of the contacts of the UICC. The measurable voltage range shall be between ‑2 V and +7 V to an accuracy of 1% of the nominal Vcc voltage (e.g. 30 mV for class B operating conditions) with a timebase accuracy of 25 ns.
…
[bookmark: _Toc11051493][bookmark: _Toc44962297][bookmark: _Toc51832190][bookmark: _Toc74217156]***** next change *****
[bookmark: _Toc11051494][bookmark: _Toc44962298][bookmark: _Toc51832191][bookmark: _Toc74217157]4.1.8	Current measuring device
VoidThis item of equipment shall be able to supervise the current levels for any one of the contacts of the USIM.
The simulator shall be able to detect an over - or underload with a time resolution of  100 ns.

	Channel
	Minimum
	Maximum
	Resolution

	Vcc high
	-2 mA
	+12,5 mA
	125 A

	Vcc low
	-2 mA
	+12,5 mA
	125 A

	Vcc Burst
	12 mA 
	+250 mA
	2,5 mA

	RST/CLK
High state
	-50 A 
	+50 A
	1 A

	RST/CLK
Low state
	-250 A
	+250 A
	2,5 A

	I/O high state
	-50 A
	+50 A
	1 A

	I/O low state
	-1 500 A 
	+1 500 A
	15 A



…
***** next change *****
[bookmark: _Toc11051496][bookmark: _Toc44962300][bookmark: _Toc51832193][bookmark: _Toc74217159]4.2	IUT default conditions
Unless otherwise stated, the following is default:
-	The voltage level for Vcc (contact C1) shall be set to 3,0 V.
-	The voltage levels for CLK (contact C3) shall be set to 0 V and 3,0 V for low and high respectively.
-	The clock frequency CLK (contact C3) shall be set to 5 MHz with duty cycle 50 %.
-	The ME simulator generated low transmission voltage level for I/O (contact C7) shall be set to 0 V and the current sources for high transmission and reception shall be set to -20 A and +20 A respectively
-	Any level 1 user verification requirement (PIN) on the UICC shall be enabled with three VERIFY PIN attempts and ten UNBLOCK PIN attempts remaining.
-	Any level 2 user verification requirement (PIN2) on the UICC shall be enabled with three VERIFY PIN2 attempts and ten UNBLOCK PIN2 attempts remaining, if assigned.
-	A Universal PIN on the UICC shall be enabled, if IUT is a multi-verification capable UICC.
…
***** next change *****
[bookmark: _Toc11051503][bookmark: _Toc44962307][bookmark: _Toc51832200][bookmark: _Toc74217166]6	Test Procedure (TS 102.221)
This clause details all the tests for testing the IUT against TS 102.221 [1]. This test suite allows testing of the IUT against the base specification with respect to:
	-	Physical characteristics
	-	Electrical specifications of the UICC - Terminal interface
	-	Initial communication establishment procedure
	-	Transmission protocols
	-	Application and File structure
	-	Security features
	-	Structure of commands and responses
	-	Commands
	-	Transmission Oriented Commands
	-	Application independent files
[bookmark: _Toc11051504][bookmark: _Toc44962308][bookmark: _Toc51832201][bookmark: _Toc74217167]6.1	Physical characteristics
See ETSI TS 102 230 - 2 [20].
[bookmark: _Toc11051505][bookmark: _Toc44962309][bookmark: _Toc51832202][bookmark: _Toc74217168]6.2	Electrical specifications of the UICC – Terminal interface
[bookmark: _Toc11051506][bookmark: _Toc44962310]See ETSI TS 102 230 - 2 [20].
[bookmark: _Toc51832203][bookmark: _Toc74217169]6.3	Initial communication establishment procedure
[bookmark: _Toc11051507][bookmark: _Toc44962311]See ETSI TS 102 230 - 2 [20].
[bookmark: _Toc51832204][bookmark: _Toc74217170]6.4	Transmission Protocols
[bookmark: _Toc11051508][bookmark: _Toc44962312]See ETSI TS 102 230 - 2 [20].
[bookmark: _Toc51832205][bookmark: _Toc74217171]6.5	Application and File structure
[bookmark: _Toc11051509][bookmark: _Toc44962313]See ETSI TS 102 230 - 2 [20].
[bookmark: _Toc51832206][bookmark: _Toc74217172]6.6	Security features
[bookmark: _Toc11051510][bookmark: _Toc44962314]See ETSI TS 102 230 - 2 [20].
[bookmark: _Toc51832207][bookmark: _Toc74217173]6.7	Structure of commands and responses
[bookmark: _Toc11051511][bookmark: _Toc44962315]See ETSI TS 102 230 - 2 [20].
[bookmark: _Toc51832208][bookmark: _Toc74217174]6.8	Commands
[bookmark: _Toc11051512][bookmark: _Toc44962316]See ETSI TS 102 230 - 2 [20].
[bookmark: _Toc51832209][bookmark: _Toc74217175]6.9	Transmission Oriented Commands
[bookmark: _Toc11051513][bookmark: _Toc44962317]See ETSI TS 102 230 - 2 [20].
[bookmark: _Toc51832210][bookmark: _Toc74217176]6.10	Application independent files
Tests against TS 102.221 [1] are defined in See ETSI TS 102 230 - 2 [20].
[bookmark: _GoBack]***** end of changes *****
