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ETSI TS 102 922-1 V7.2.0 - ANNEX B

Annex B (informative):
Additional optional requirements and test cases for Electrical characteristics
This annex contains additional material extending the above mandatory requirements and tests.

Several additional requirements are given here, derived from the Inter-Chip USB [6] and USB 2.0 [5] specifications.
These additional requirements and tests are therefore considered as optional and are provided for those interested.
NOTE:
References found in clause 2 of the body of TS 102 922
B.1
Conformance Requirements from Inter-Chip USB [6] and USB 2.0 [5]

B.1.1
Full-Speed general conditions

Reference: USB 2.0 [5] (U), clause 7.1. and Inter-Chip USB [6] (IC), clause 11.2.
	RQ number
	clause
	description

	RQad_0101
	U 7.1.11
	The data rate for full-speed is specified at 12,000 Mb/s. The required data-rate accuracy while transmitting shall be ±0,05 % (500 ppm) for the host.

	RQad_0102
	U 7.1.12

U 8.4.3.1
	A full-speed USB frame shall have a frame time of 1 ms indicated by a Start of Frame (SOF) packet each and every 1 ms period with defined jitter tolerances (±500 ns).

	RQad_0103
	U 7.1.13.2
	The duration of SE0 of the EOP send by the host shall be within 160 ns and 175 ns for full‑speed transmission. This interval already includes timing variations due to rise and fall time mismatches, differential delays in buffer, noise and other random effects.

	RQad_0104
	U 7.1.7.1

IC 11.2.1
	The VCC voltage shall not be affected, if a peripheral disconnects itself from the IC_USB bus by forcing a SE0 for a time span greater or equal 2,5 µs and then connects itself again to the IC_USB bus by setting IDLE for a time span greater or equal 2 ms. Until the power is removed from the system, the VCC voltage shall remain unchanged.

	RQad_0105
	U 7.1.7.7
	To prevent the system from going (back) into Suspend state after resuming or resetting the bus, the host shall start sending bus traffic within 3 ms after the start of the idle state. Therefore the host shall send at least the SOF token.


B.1.2
Electrical Interface for voltage class C' (1,8 V)

Reference: Inter-Chip USB [6] (IC), clause 5.1.4.
	RQ number
	clause
	description

	RQad_0201
	IC 5.1.4
	During operation the supply voltage VCC regarding to Gnd shall be within 1,65 V and 1,95 V for voltage class C' (1,8 V).

	RQad_0202
	IC 5.1.4
	The Output High Voltage (VOH) for IC_DP (C4) and IC_DM (C8) shall be greater or equal VCC ‑ 0,45 V for voltage class C' (1,8 V) while the High Level Output Current (IOH) draws ‑2 mA.

	RQad_0203
	IC 5.1.4
	The Output Low Voltage (VOL) for IC_DP (C4) and IC_DM (C8) shall be less or equal 0,45 V for voltage class C' (1,8 V) while the Low Level Output Current (IOL) draws 2 mA.

	RQad_0204
	IC 5.1.4
	The Input High Voltage (VIH) for IC_DP (C4) and IC_DM (C8) shall be within 0,65 * VCC and VCC + 0,3 V for voltage class C' (1,8 V) while the High Level Output Voltage (VOH) is greater or equal VCC - 0,45 V.

	RQad_0205
	IC 5.1.4
	The Input Low Voltage (VIL) for IC_DP (C4) and IC_DM (C8) shall be within -0,3 V and 0,35 * VCC for voltage class C' (1,8 V) while the Low Level Output Voltage (VOL) is less or equal 0,45 V.


B.1.3
Electrical Interface for voltage class B (3,0 V)

Reference: Inter-Chip USB [6] (IC), clause 5.1.5.
	RQ number
	clause
	description

	RQad_0301
	IC 5.1.5
	During operation the supply voltage VCC regarding to Gnd shall be within 2,7 V and 3,3 V for voltage class B (3,0 V).

Note: InterChip USB class B has 3,6 V as maximum, but TS102600 reduce it to 3,3 V (TS 102 600 [1], clause 3.1).

	RQad_0302
	IC 5.1.5
	The Output High Voltage (VOH) for IC_DP (C4) and IC_DM (C8) shall be greater or equal VCC ‑ 0,45 V for voltage class B (3,0 V) while the High Level Output Current (IOH) draws ‑2 mA.

	RQad_0303
	IC 5.1.5
	The Output Low Voltage (VOL) for IC_DP (C4) and IC_DM (C8) shall be less or equal 0,45 V for voltage class B (3,0 V) while the Low Level Output Current (IOL) draws 2 mA.

	RQad_0304
	IC 5.1.5
	The Input High Voltage (VIH) for IC_DP (C4) and IC_DM (C8) shall be within 2,0 V and VCC + 0,3 V for voltage class B (3,0 V) while the High Level Output Voltage (VOH) is greater or equal VCC - 0,45 V.

	RQad_0305
	IC 5.1.5
	Input Low Voltage (VIL) for IC_DP (C4) and IC_DM (C8) shall be within -0,3 V and 0,8 V for voltage class B (3,0 V) while the Low Level Output Voltage (VOL) is less or equal 0,45 V.


B.1.4
Buffer Characteristics

Reference: Inter-Chip USB [6] (IC), clause 9.2.
	RQ number
	clause
	description

	RQad_0401
	IC 9.2.2
	The output rise time (tR) and fall time (tF) shall be within 0 ns and 10 ns on each data line (IC_DP and IC_DM). The rising time (tR) and falling time (tF) shall be measured between 10 % and 90 % of the actual signal swing (VOH - VOL) above VOL.

	RQad_0402
	IC 9.2.3
	The time-difference between IC_DP crosses VCC / 2 and IC_DM crosses VCC / 2 shall be within 0 ns and 5 ns during J-to-K and K-to-J transistions.


B.1.5
Connection to IC_USB

Reference: Inter-Chip USB [6] (IC), clause 6.3.
	RQ number
	clause
	description

	RQad_0501
	IC 6.3

IC 1.5
	When VCC is below or at 0,72 V (VMIN), the state of IC_DP (C4) and IC_DM (C8) shall be undefined.

	RQad_0502
	IC 6.3

IC 5.1.4

IC 5.1.5
	The host shall wait at least 20 ms after VCC has reached VCC Min (1,65 V at voltage class C' and 2,7 V at voltage class B) after power on, before it checks for a attached peripheral.

	RQad_0503
	IC 6.3
	Within 10 ms after the host has detected the peripheral the host shall drive reset.

	RQad_0504
	IC 6.3
	The host shall drive Reset for at least 20 ms.

	RQad_0505
	IC 6.3
	During Reset the root port of the host shall disconnect its pull down resistors (RPDHs), if present.

	RQad_0506
	IC 6.3
	After the end of Reset the host shall wait at least 10 ms before it sends the first SETUP packet to the peripheral.

	RQad_0507
	IC 7
	If the host has pull down resistors (RPDHs), they shall be within 30 kΩ and 150 kΩ.

	NOTE 1:
RQad_0501 is not testable as it requires that the UICC (Simulator) controls VCC and not the terminal.
In addition the state is undefined and undefined can not be checked.

NOTE 2:
RQad_0502 must only be tested for voltage class C', because TS 102 600 [1] requires that the terminal and the UICC have to support voltage class C' (TS 102 600 [1], clause 7.1). So the attachment must take place at voltage class C'.

NOTE 3:
RQad_0503 is not testable because there is no maximum periode of time defined until the terminal have to check for a UICC and it is not testable when the terminal detects the peripheral.


B.1.6
Electrical Characteristics for Currents

Reference: Inter-Chip USB [6] (IC), clause 8.1.
	RQ number
	clause
	description

	RQad_0601
	IC 8.1

IC 7
	When the host is operational,  in receiving mode and with disconnected pull-down resistors, the input currents (Iin) of the host IC_USB port shall be within -2 µA and 2 µA on contact IC_DP (C4) and IC_DM (C8) while they are connected to input voltage Gnd or VCC.


B.1.7
Electrical Characteristics for Capacitive loads

Reference: Inter-Chip USB [6] (IC), clause 7.
	RQ number
	clause
	description

	RQad_0701
	IC 7
	The Input equivalent load, i.e. the resulting capacitor for IC_DP (C4) pin and IC_DM (C8) pin during receiving, shall be less or equal 7 pF.

	RQad_0702
	IC 7
	The Input loads mismatch, i.e. the difference between the input equivalent loads, shall be within -1 pF and 1 pF.

	RQad_0703
	IC 7
	The Output load, i.e. the capacitive load driven by IC_DP (C4) pin and IC_DM (C8) pin during transmitting, shall be less or equal 18 pF.

	RQad_0704
	IC 7
	The Output loads mismatch, i.e. the difference between the output loads, shall be within -2 pF and 2 pF.

	NOTE:
RQad_0703 and RQad_0704 are no characteristic of the Terminal. They are characteristics of the system that is connected with the Terminal: The UICC inclusive adapter and other possible components.


B.2
Additional Electrical test cases

B.2.1
Electrical characteristics during connection to IC_USB

B.2.1.1
Test case 1: Check timings and pull down resistors
B.2.1.1.1
Test execution

The analysis of the test procedure shall be executed once for each of following parameters:

· There are no test case-specific parameters for this test case.

B.2.1.1.2
Initial conditions

· The Terminal shall be connected to an UICC simulator, but none of the contacts is activated.

· Terminal must have resistor RPDH, so UICC is not connected permanently.

B.2.1.1.3
Test procedure

	Step
	Direction
	Description
	RQ

	1
	User
	Trigger the Terminal to be turned on
	

	2
	UICC
	When Voltage VCC crosses VOP = 1,32 V start Time measuring of t1
	

	3
	UICC
	If terminal selects TS 102 221 [2] - Interface first or parallel response correctly to the TS 102 221 [2] commands during the whole communication
	

	4
	UICC
	Measure resistors RPDH on contact IC_DP (C4) and IC_DM (C8)
	RQad_0507
RQ04_0201

	5
	UICC
	Activate pull up resistor on contact IC_DP (C4) while  t1 ≤ ∆tp1max = 20 ms
	

	6
	T ( UICC
	When t1 > ∆tp1max = 20 ms start Reset of UICC (Terminal has detected UICC)
	RQad_0502
RQ04_0202

	7
	UICC
	When voltage UC4 at contact IC_DP (C4) falls below threshold
VOH min = VCC - 0,45V start Time measuring of t2. Voltage UC8 at contact IC_DM (C8) shall keep below threshold VOH min
	

	8
	UICC
	UC4 shall fall below VOL max = 0,45V and shall below
	

	9
	T ( UICC
	End Reset of UICC and activate Idle - Mode
	

	10
	UICC
	When voltage UC4 at contact IC_DP (C4) rises above threshold 
VOL max = 0,45V stop measuring of t2 and start Time measuring of t3
Check t2 ≥ ∆t5min = 20 ms
	RQad_0504

	11
	T ( UICC
	While  t3 < 3 ms start sending only SOF as "Keep Alive" signal every 1 ms
	RQad_0105

	12
	T ( UICC
	When t3 ≥ ∆t6max = 10 ms start communication with UICC by sending first SETUP packet (e.g. by sending GetDeviceDescriptor(), SetAdress(), etc.)
	RQad_0506

	13
	UICC
	Measure if resistors RPDH on contact IC_DP (C4) and IC_DM (C8) are removed.
	RQad_0505
RQ03_0102

RQ04_0203

	NOTE:
Gnd is reference voltage for all voltage measurements.


B.2.2
Electrical characteristics during communication

B.2.2.1
Test case 1: Full-Speed Timings and uninfluenced electrical characteristics for voltage class C'
B.2.2.1.1
Test execution

The measurements of this test procedure can be run either against live data of communication between a terminal and an UICC or against pre-recorded data of such communication.

For the analysis an eye-diagram or equivalent measurement-techniques can be used.

The measurements of this test procedure shall only be executed on the data sent by the terminal.

Try to keep the terminal sending commands. This can be achieved while UICC is responding NAK as Status-Packet to the terminal commands. The terminal should retry sending the command. Another possibility:The SOF's can be used.

The analysis of the test procedure shall be executed once for each of following parameters:

· For data of contact IC_DP (C4) and contact IC_DM (C8) separately.

B.2.2.1.2
Initial conditions

· Record/monitor data of contact VCC (C1), IC_DP (C4) and IC_DM (C8).
· Use voltage thresholds on VCC at 1,65 V and 1,95 V.
· The USB-interface has been activated for voltage class C' (1,8 V) and next step is the first reset.

B.2.2.1.3
Test procedure

	Step
	Direction
	Description
	RQ

	1
	T ( UICC
	Reset UICC after USB-Interface has been activated at voltage class C'
	

	2
	T ( UICC
	Start/continue communication: Send Setup-Packet, etc.
	

	3
	UICC ( T
	Response correctly to the commands of the terminal and try to keep the terminal sending commands (e.g. sending NAK as Status-Packet so that terminal repeats command, or let terminal send SOFs, etc.)
	

	(4)
	(UICC)
	Record communication in particular from terminal as long as enough data is recorded to determine results as precisely as needed: Repeat step 2 up to step 4
	

	5
	User
	Determine results against live data or against pre-record data:
-
Signaling data rate

-
Frame time

-
SE0 width of EOP

-
Supply voltage VCC
-
Output High Voltage (VOH) if signal is high (see notes 1 and 2)

-
Output Low Voltage (VOL) if signal is low (see notes 1 and 2)

-
Output rise time and fall time (see note 2)

-
Time-difference during J-to-K and K-to-J transistions (see note 2)
	RQad_0101
RQad_0102
RQad_0103
RQad_0201
RQad_0202
RQad_0203
RQad_0401
RQad_0402
RQ03_0102

RQ03_0301

RQ03_0302

	NOTE 1:
Gnd is reference voltage for all voltage measurements.

NOTE 2:
After signal has reached steady state oscillation after signal change from high to low or low to high. Testconditions for High and Low Level Output Current (IOH and IOL) are ignored and tested in another test case.

NOTE 3:
Respect actual VCC.


B.2.2.2
Test case 2: Full-Speed Timings and uninfluenced electrical characteristics for voltage class B
B.2.2.2.1
Test execution

The test procedure shall only be executed if class B is supported by the terminal.

The measurements of this test procedure can be run either against live data of communication between a terminal and an UICC or against pre-recorded data of such communication.

For the analysis an eye-diagram or equivalent measurement-techniques can be used.

The measurements of this test procedure shall only be executed on the data sent by the terminal.

Try to keep the terminal sending commands. This can be achieved while UICC is responding NAK as Status-Packet to the terminal commands. The terminal should retry sending the command. Another possibility:The SOF's can be used.

The analysis of the test procedure shall be executed once for each of following parameters:

· For data of contact IC_DP (C4) and contact IC_DM (C8) separately.

B.2.2.2.2
Initial conditions

· Record/monitor data of contact VCC (C1), IC_DP (C4) and IC_DM (C8).
· Use voltage thresholds on VCC at 2,7 V and 3,3 V.
· The USB-interface has been activated for voltage class B (3,0 V) and next step is the first reset.

B.2.2.2.3
Test procedure

	Step
	Direction
	Description
	RQ

	1
	T ( UICC
	Reset UICC after USB-Interface has been activated at voltage class B
	

	2
	T ( UICC
	Start/continue communication: Send Setup-Packet, etc.
	

	3
	UICC ( T
	Response correctly to the commands of the terminal and try to keep the terminal sending commands (e.g. sending NAK as Status-Packet so that terminal repeats command, or let terminal send SOFs, etc.)
	

	(4)
	(UICC)
	Record communication in particular from terminal as long as enough data is recorded to determine results as precisely as needed: Repeat step 2 up to step 4
	

	5
	User
	Determine results against live data or against pre-record data:
-
Signaling data rate

-
Frame time

-
SE0 width of EOP

-
Supply voltage VCC
-
Output High Voltage (VOH) if signal is high (see notes 1 and 2)

-
Output Low Voltage (VOL) if signal is low (see notes 1 and 2)

-
Output rise time and fall time (see note 2)

-
Time-difference during J-to-K and K-to-J transistions (see note 2)
	RQad_0101
RQad_0102
RQad_0103
RQad_0301
RQad_0302
RQad_0303
RQad_0401
RQad_0402
RQ03_0102

RQ03_0201

RQ03_0202

	NOTE 1:
Gnd is reference voltage for all voltage measurements.

NOTE 2:
After signal has reached steady state oscillation after signal change from high to low or low to high. Testconditions for High and Low Level Output Current (IOH and IOL) are ignored and tested in another test case.

NOTE 3:
Respect actual VCC.


B.2.2.3
Test case 3: Electrical characteristics for voltage class C' at limits
B.2.2.3.1
Test execution

The measurements of this test procedure can be run either against live data of communication between a terminal and an UICC or against pre-recorded data of such communication.

For the analysis an eye-diagram or equivalent measurement-techniques can be used.

The measurements of this test procedure shall only be executed on the data sent by the terminal.

Try to keep the terminal sending commands. This can be achieved while UICC is responding NAK as Status-Packet to the terminal commands. The terminal should retry sending the command. Another possibility:The SOF's can be used.

First the Output Voltage Levels VOH and VOL are tested. After that the Input Voltage Levels VIH and VIL.

The analysis of the test procedure shall be executed once for each of following parameters:

· For data of contact IC_DP (C4) and contact IC_DM (C8) separately.

B.2.2.3.2
Initial conditions

· Record/monitor data of contact VCC (C1), IC_DP (C4) and IC_DM (C8).
· Use voltage thresholds on VCC at 1,65 V and 1,95 V.
· Prepare UICC Simulator / Emulator so that during the terminal sends data and:
· IC_DP (C4) or IC_DM (C8) is high that it drives 2 mA out of the terminal contact at high level.
· IC_DP (C4) or IC_DM (C8) is low that it drives 2 mA into the terminal contact.at low level.

· The USB-interface has been activated for voltage class C' (1,8 V) and next step is the first reset.

B.2.2.3.3
Test procedure

	Step
	Direction
	Description
	RQ

	1
	T ( UICC
	Reset UICC after USB-Interface has been activated at voltage class C'
	

	2
	UICC
	Prepare for testing Output Voltage Levels (VOH and VOL), see initial conditions.
	

	3
	T ( UICC
	Start/continue communication: Send Setup-Packet, etc.
	

	4
	UICC ( T
	Response correctly to the commands of the terminal and try to keep the terminal sending commands (e.g. sending NAK as Status-Packet so that terminal repeats command, or let terminal send SOFs, etc.)
	

	(5)
	(UICC)
	Record communication in particular from terminal as long as enough data is recorded to determine results as precisely as needed: Repeat step 2 up to step 4
	

	6
	UICC
	Set the Output voltage of the UICC on contact IC_DP (C4) and IC_DM (C8) to following values: VOH = VIH min = 0,65 * VCC and VOL = VIL max = 0,35 * VCC
	

	7
	UICC ( T

T ( UICC
	Continue communication with the terminal as mentioned in steps 3 and 4
	RQad_0204
RQad_0205

	8
	UICC
	Set the Output voltage of the UICC on contact IC_DP (C4) and IC_DM (C8) to following values: VOH = VIH max = VCC + 0,3 V and VOL = VIL min = -0,3 V
	

	9
	UICC ( T

T ( UICC
	Continue communication with the terminal as mentioned in steps 3 and 4
	RQad_0204
RQad_0205

	10
	User
	Determine results against live data or against pre-record data:
-
Supply voltage VCC
-
Output High Voltage (VOH) if signal is high (see notes 1 and 2)

-
Output Low Voltage (VOL) if signal is low (see notes 1 and 2)
	RQad_0201
RQad_0202
RQad_0203
RQ03_0102

RQ03_0301

RQ03_0302

	NOTE 1:
Gnd is reference voltage for all voltage measurements.

NOTE 2:
After signal has reached steady state oscillation after signal change from high to low or low to high.

NOTE 3:
Respect actual VCC.


B.2.2.4
Test case 4: Electrical characteristics for voltage class B at limits
B.2.2.4.1
Test execution

The test procedure shall only be executed if class B is supported by the terminal.

The measurements of this test procedure can be run either against live data of communication between a terminal and an UICC or against pre-recorded data of such communication.

For the analysis an eye-diagram or equivalent measurement-techniques can be used.

The measurements of this test procedure shall only be executed on the data sent by the terminal.

Try to keep the terminal sending commands. This can be achieved while UICC is responding NAK as Status-Packet to the terminal commands. The terminal should retry sending the command. Another possibility:The SOF's can be used.

First the Output Voltage Levels VOH and VOL are tested. After that the Input Voltage Levels VIH and VIL.

The analysis of the test procedure shall be executed once for each of following parameters:

· For data of contact IC_DP (C4) and contact IC_DM (C8) separately.

B.2.2.4.2
Initial conditions

· Record/monitor data of contact VCC (C1), IC_DP (C4) and IC_DM (C8).
· Use voltage thresholds on VCC at 2,7 V and 3,3 V.
· Prepare UICC Simulator / Emulator so that during the terminal sends data and:
· IC_DP (C4) or IC_DM (C8) is high that it drives 2 mA out of the terminal contact at high level.
· IC_DP (C4) or IC_DM (C8) is low that it drives 2 mA into the terminal contact.at low level.

· The USB-interface has been activated for voltage class B (3,0 V) and next step is the first reset.

B.2.2.4.3
Test procedure

	Step
	Direction
	Description
	RQ

	1
	T ( UICC
	Reset UICC after USB-Interface has been activated at voltage class B
	

	2
	UICC
	Prepare for testing Output Voltage Levels (VOH and VOL), see initial conditions.
	

	3
	T ( UICC
	Start/continue communication: Send Setup-Packet, etc.
	

	4
	UICC ( T
	Response correctly to the commands of the terminal and try to keep the terminal sending commands (e.g. sending NAK as Status-Packet so that terminal repeats command, or let terminal send SOFs, etc.)
	

	(5)
	(UICC)
	Record communication in particular from terminal as long as enough data is recorded to determine results as precisely as needed: Repeat step 2 up to step 4
	

	6
	UICC
	Set the Output voltage of the UICC on contact IC_DP (C4) and IC_DM (C8) to following values:  VOH = VIH min = 2,0 V and VOL = VIL max = 0,8 V
	

	7
	UICC ( T

T ( UICC
	Continue communication with the terminal as mentioned in Step 3 and 4
	RQad_0304
RQad_0305

	8
	UICC
	Set the Output voltage of the UICC on contact IC_DP (C4) and IC_DM (C8) to following values:  VOH = VIH max = VCC + 0,3V and VOL = VIL min = -0,3V
	

	9
	UICC ( T

T ( UICC
	Continue communication with the terminal as mentioned in Step 3 and 4
	RQad_0304
RQad_0305

	10
	User
	Determine results against live data or against pre-record data

-
Supply voltage VCC
-
Output High Voltage (VOH) if signal is high (see notes 1 and 2)

-
Output Low Voltage (VOL) if signal is low (see notes 1 and 2)
	RQad_0301
RQad_0302
RQad_0303
RQ03_0102

RQ03_0201

RQ03_0202

	NOTE 1:
Gnd is reference voltage for all voltage measurements.

NOTE 2:
After signal has reached steady state oscillation after signal change from high to low or low to high.

NOTE 3:
Respect actual VCC.


B.2.2.5
Test case 5: Check Input current Iin
B.2.2.5.1
Test execution

The analysis of the test procedure shall be executed once for each of following parameters:

· For contact IC_DP (C4) and contact IC_DM (C8) separately.

· For voltage class C' and if terminal supports voltage class B for voltage class B, too.

B.2.2.5.2
Initial conditions

· The USB-interface has been activated for voltage class C' (1,8 V) or voltage class B (3,0 V).

B.2.2.5.3
Test procedure

	Step
	Direction
	Description
	RQ

	1
	T ( UICC
	Reset UICC
	

	2
	T ( UICC
	Start sending SOF as "Keep Alive" signal every 1 ms directly after SE0 state of Reset
	

	3
	UICC
	After the first SOF is sent measure the input current Iin on contact IC_DP (C4) and on contact IC_DM (C8).
	

	4
	UICC
	Check that the input current Iin:
-
flows into the terminal on contact IC_DP (C4) is less than 2 µA

-
flows out of the terminal on contact IC_DM (C8) is less than 2 µA
	RQad_0601

	5
	T ( UICC
	Start communication, e.g. Send GetDeviceDescriptor(), etc.
	

	6
	UICC ( T
	Start responding to the command
	

	7
	UICC
	During the respond stop responding and start forcing a K-State ( IC_DP (C4) is low and IC_DM (C8) is high ) and measure the input current Iin on contact IC_DP (C4) and on contact IC_DM (C8)
	

	8
	UICC
	Check that the input current Iin:
-
flows out of the terminal on contact IC_DP (C4) is less than 2 µA

-
flows into the terminal on contact IC_DM (C8) is less than 2 µA
	RQad_0601

	NOTE 1:
After the first SOF the terminal shall be quasi in receiving mode until the next SOF is sent.

NOTE 2:
After the first SOF the terminal shall be in Idle-Mode: Contact IC_DP (C4) is high and contact IC_DM (C8) is low.

NOTE 3:
While terminal is waiting for the respond of UICC it is in receiving mode.

NOTE 4:
Step 8 checks the other flow direction of input current Iin on contacts.


B.2.2.6
Test case 6: Check VCC during dis- and re-connection of UICC
B.2.2.6.1
Test execution

The measurements of this test procedure can be run either against live data of communication between a terminal and an UICC or against pre-recorded data of such communication.

The analysis of the test procedure shall be executed once for each of following parameters:

· For voltage class C' and if terminal supports voltage class B for voltage class B, too.

B.2.2.6.2
Initial conditions

· Record/monitor data of contact VCC (C1).
· The USB-interface has been activated for voltage class C' (1,8 V) or voltage class B (3,0 V) and communication is running.

· Use voltage thresholds on VCC at 1,65 V and 1,95 V for voltage class C' or use voltage thresholds on VCC at 2,7 V and 3,3 V for voltage class B.

B.2.2.6.3
Test procedure

	Step
	Direction
	Description
	RQ

	(1)
	(UICC)
	Record voltage on VCC
	

	2
	T ( UICC
	Continue communication
	

	3
	UICC ( T
	Response correctly to the commands.
	

	4
	UICC ( T
	Start forcing state SE0 for 1 ms => disconnect from the IC_USB
	

	5
	UICC ( T
	Set Idle state for 2 ms => Reconnect to the IC_USB
	

	6
	T ( UICC UICC ( T
	Continue communication with the terminal
	

	7
	User
	Check that VCC voltage has not been effected
	RQad_0104


B.2.2.7
Test case 7: Check Capacitive loads during transmitting and receiving
B.2.2.7.1
Test execution

It is very likely that the test- and measurement-equipment must be calibrated every time before a new terminal is tested, because the capacitive loads are so low that this equipment and the environmental conditions will influence the results.

So it is very unlikely that this test procedure can be automatized, because the DUT connection has to be broken during calibration.

The analysis of the test procedure shall be executed once for each of following parameters:

· For voltage class C' and if terminal supports voltage class B for voltage class B, too.

B.2.2.7.2
Initial conditions

· The test- and measurement-equipment has to be calibrated for the test.

· The USB-interface has been activated for voltage class C' (1,8 V) or voltage class B (3,0 V).

B.2.2.7.3
Test procedure

	Step
	Direction
	Description
	RQ

	1
	T ( UICC
	Reset UICC after USB-Interface has been activated
	

	2
	T ( UICC
	Send GetDeviceDescriptor()
	

	3
	UICC ( T
	Send the DeviceDescriptor
	

	4
	UICC
	While the Terminal is receiving measure its input load on contact IC_DP (C4) and IC_DM (C8)
	RQad_0701

	5
	UICC
	Determine the input load mismatch
	RQad_0702
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