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4
General 3GPP platform requirements

The UICC/terminal interface shall comply with all requirements stated in ETSI TS 102 221 [1] unless explicitly stated in the present specification. Where options are indicated in ETSI TS 102 221 [1], the present document specifies which options are to be used for a UICC/terminal interface where the UICC supports a 3GPP application.
5.2
Voltage classes

A UICC holding a 3GPP application shall support at least two consecutive voltage classes as defined in TS 102 221 [1], e.g. AB or BC. If the UICC supports more than two classes, they shall all be consecutive, e.g. ABC.
In the present specification, for class B and C operating conditions, contact C6 is reserved for providing the functionality indicated in the protocol indicator TDi or the first TBi (i>2) following T=15.
5.2.1
General purpose input (contact C6)

Table 5.1 defines the electrical characteristics of contact C6, when negotiated using the PPS exchange, to provide an external clock to support high speed synchronous communications as defined in the present document.

The duty cycle shall be between 40 % and 60 % of the period during stable operation.

The terminal shall operate the UICC within the following limits.

Table 5.1: Electrical characteristics of external clock on C6 under normal operating conditions, voltage classes B and C.
	Symbol
	Conditions
	Minimum
	Maximum
	Unit

	VOH
	IOHmax = +20 µA
	0,7 x Vcc
	Vcc (see note)
	V

	VOL
	IOLmax = -20 µA 
	0 (see note)
	0,2 x Vcc
	V

	tR tF
	Cin = Cout = 30 pF
	
	10 % of the period
	

	NOTE:
To allow for overshoot the voltage on C6 should remain between -0,3 V and Vcc + 0,3 V during dynamic operations.


5.5
Contact activation and deactivation
In addition to the requirements stated in ETSI TS 102 221 [1], the following applies:

If the terminal supports a synchronous communication clock on contact C6 the terminal shall set contact C6 to Vcc during the contact activation sequence. Contact C6 shall reach the high state prior to the RST signal being set to high state. During the deactivation sequence contact C6 shall be set to low state after the RST being set to the low state.

Contact C6 on a UICC supporting a synchronous clock on C6 or other functionality specified in the future shall set C6 to input during the activation sequence. Further more a pull down resistor on C6 in the UICC shall be used to pull C6 low in case the UICC is inserted into a terminal that does not support additional functionality on C6. 
5.6
Answer To Reset content
This section defines the content of the Answer to Reset according to the present specification. 
The ATR is the first string of bytes sent from the UICC to the terminal after a reset has been performed. The ATR is defined in TS 102 221 [1].

The terminal shall be able to receive interface characters for transmission protocols other than T=0 and T=1, historical bytes and a check byte, even if only T=0 and T=1 are supported by the terminal.

T=15 global interface parameters shall be returned by the UICC.

5.6.1
Coding of historical bytes

The historical bytes indicate to the external world how to use the card. The information carried by the historical bytes in addition to what is defined in TS 102 221 [1] is defined in the present document.
The category indicator is the first byte sent by the UICC. Its value shall be '80' which means that the historical bytes are coded in COMPACT-TLV data objects.

The first information sent by the card shall be the "card data service" data object. This data object is introduced by tag '31'. The second information sent by the card shall be the "card capabilities" data object. This data object is introduced by tag '73'. The other data objects are optional.

5.6.2
Global Interface bytes

The global interface bytes are present after T=15 indication in the ATR. The presence of global interface bytes is optional and the presence is indicated in the TDi (i > 1) indicating T=15. The content and coding of the first TAi (i > 2) after T=15 is defined in TS 102 221 [1]. The content and coding of the first TBi (i > 2) after T=15 is defined in the present document. A UICC supporting the protocols defined in the present document shall indicate the maximum clock frequency supported in TBi (i > 2) after T=15.
Table 5.4: Coding of the first TBi (i > 2) after T=15 of the ATR
	b8
	b7
	b6
	b5
	b4
	b3
	b2
	b1
	Meaning

	0
	0
	0
	0
	0
	0
	0
	0
	No additional global interface parameters supported

	1
	-
	-
	1
	-
	-
	-
	-
	Low Impedance drivers and protocol available on the I/O line available (see clause 7.2.1)

	-
	-
	1
	-
	-
	-
	-
	-
	Support of synchronous communication clock on C6

	-
	-
	1
	-
	0
	0
	0
	0
	Maximum data clock on C6 during synchronous communication ≤ 5 MHz

	-
	-
	-
	-
	0
	0
	0
	1
	Maximum data clock on C6 during synchronous communication ≤ 10 MHz

	-
	-
	-
	-
	0
	0
	1
	0
	Maximum data clock on C6 during synchronous communication ≤ 20 MHz

	NOTE:
Any other value is RFU.


5.7
PPS exchange

This section defines the PPS exchange according to the present specification 

The PPS exchange specifies an explicit protocol and parameter selection. The PPS exchange applies immediately after the reception of any answer to reset when the negotiable mode is indicated. Only the terminal may invoke a PPS procedure to change the protocol or communication parameters.

5.7.1
PPS procedure

The PPS request and response shall be sent with the same parameters as the answer to reset using Fd, Dd, the convention indicated by the TS character and with at least 12 etu between the leading edge of two consecutive characters. The delay between the leading edge of two consecutive characters sent in the PPS response shall not exceed the initial waiting time.

PPS procedure

· The terminal shall send a PPS request to the UICC.

· If the UICC receives an erroneous PPS request is shall not respond.

· If the UICC receives a correct PPS request, it shall send a PPS response, or the initial work waiting time will be exceeded.

· If the initial work waiting time is exceeded the terminal shall reset or reject the UICC.

· If the terminal receives an erroneous PPS response, it shall either reset or reject the UICC.

· If the PPS exchange is unsuccessful it shall either reset or reject the UICC.

5.7.2
PPS request and response

The PPS request and response each consists of an initial PPSS byte followed by a format by PPS0, three optional parameter bytes PPS1, PPS2 and PPS3 and a check byte PCK as the last byte.

· PPSS identifies the PPS request or response and is set to 'FF'.

· In PPS0 each bit 5, 6 or 7 set to '1 indicates the presence of an optional PPS1, PPS2 and PPS3 respectively. Bits b4 to b1 encodes the proposed transmission protocol T. B8 is RFU and shall be set to '0'.

· PPS1 allows the terminal to propose values for F and D to the UICC. Encoded in the same way as TA1 see ISO/IEC 7816-3 [11], these values shall be from Fd to Fi and Dd to Di respectively. If the terminal does not send PPS1 it proposes to continue with Fd and Dd. The UICC either acknowledges both values (these values become Fn and Dn) or sends no PPS1 in order to continue with default values Fd and Dd. (Fn becomes 372 and Dn 1).

· PPS2 allows to switch to synchronous communication or to indicate a proprietary use of contact C6. PPS2 shall be coded in the same way as the first TBi (i>2) after T=15. If bit b8 is set to '1' the coding of the bits b7 to b1 are as defined in the present document, see table 6.7.. If the terminal does not send PPS2 or if it sends PPS2 set to '00' then the asynchronous communication mode is to be used. The terminal shall in PPS2 indicate a frequency range wich is the same or lower than the range indicated by the UICC in the first TBi (i > 2) after T=15.

· PPS3 is reserved for future use

Exclusive-oring of all bytes from PPSS to PCK inclusively shall give '00'. Any other value is invalid.

The terminal and the UICC shall support the PPS procedure in order to use transmission parameters other than the default values. The alternative parameters are indicated in the ATR. The interpretation of these parameters is according to TS 102 221 [1] and the first TBi (i > 2) after T=15 in the ATR as defined in table 5.4 in the present document. For PPS1 the terminal shall select a value within the range indicated by the UICC as defined in the present document. For PPS2 the terminal shall select a value in accordance with the indication in the first TBi (i > 2) after T=15 PPS2 shall only be used if the first TBi (i > 2) after T=15 is present in the ATR. The coding for PPS2 is identical to that of the first TBi (i > 2) after T=15. The value selected depends upon the features supported by the terminal. The content of PPS2 is coded the same way as the first TBi (i > 2) after T=15. A terminal not supporting any of the features indicated in the first TBi (i > 2) after T=15 need not to support PPS2 in the PPS procedure.

When the terminal does not support or cannot interpret the values indicated by the card in character TA1 of the ATR, it shall initiate at least one PPS procedure indicating in (Fi, Di) the highest speed the terminal supports before issuing PPS using the default values (372,1).
5.7.3
Successful PPS exchange

If the PPS response echoes exactly the PPS request then the PPS exchange is successful. The PPS exchange is considered as successful as well in the following cases

· PPS response = PPS request

· PPS0 response

· Bits B1 to B4 shall be echoed

· Bit B5 shall either be echoed or set to '0'

· If B5 is set to '1' PPS1 response = PPS1 request

· If B5 is set to '0', PPS1 response is not present meaning that asynchronous communication shall be used with Fd and Dd if PPS3 is not echoed or set to '00'

· Bit B6 shall either be echoed or set to '0'

· If B6 is set to '1' PPS2 response = PPS2 request

· If B6 is set to '0' PPS2 response and PPS2 request are both absent

· Bit B7 shall either be echoed or set to '0'

· If B7 is set to '1' PPS3 response = PPS3 request

· If B7 is set to '0' PPS3 response and PPS3 request are both absent

Any other PPS exchange shall be interpreted as unsuccessful.
5.8
Bit/character duration and sampling time

This section defines the bit/character duration and sampling time according to the present specification 

The bit/character duration and sampling time specified in TS 102 221 [1] are valid for asynchronous communications.
For synchronous communications the transmitter outputs the bit on the falling edge of the clock and the receiver samples the bit on the rising edge of the synchronous communication clock. A character in synchronous communication using T=10 protocol consists of a start bit followed by 8 bits of data and one parity bit and a stop bit, all together 11 clock cycles.
5.9
High speed synchronous interface

The support of the high speed synchronous interface is indicated in the ATR in TDi as T=10. A UICC and terminal supporting the synchronous high speed interface shall in addition support the low impedance driver on the I/O line, indicated by b5 set to '1' in TBi (i>2) after T=15.

Only T=1 transmission protocol is supported on the high speed synchronous interface. High speed synchronous interface is selected using the PPS procedure when the transmission protocol is selected. The high speed synchronous interface and low impedance drivers are selected using the PPS2 character see section 5.7.
The capabilities of the UICC with respect to the transfer speed of the synchronous high speed interface may be indicated by the UICC on bits b2, b1 in the first TBi (i>2) following T=15. The terminal shall select a frequency on contact C6 that is within the limitations set by the UICC in the first TBi (i>2) following T=15. In the PPS procedure the terminal shall indicate in PPS2 the frequency on C6 as indicated by the UICC, i.e. echoing the same value for b2, b1 as indicated in the first TBi (i>2) following T=15.

5.9.1
High speed interface character timing
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The minimum interval between the leading edge of the start bits of two consecutive characters sent by either the terminal or the UICC shall be at least 11 clock cycles.

Figure 5.y High speed interface character timing

5.9.2
High speed interface bit duration and timing

The high speed interface bit duration is equal to the duration of one clock cycle applied at contact C6. The duration of a bit is from a rising edge of the clock on C6 to the next rising clock edge on contact C6. For the high speed synchronous interface the etu is equal to one clock cycle on C6.











Etu = 1/fC6 

The transmitter outputs the bit on the falling edge of the clock on C6. The bit has to be valid during the rising edge of the clock on C6 for the receiver to sample it. The timing specified in table 5.5 shall be met by the transmitter, either terminal or UICC.
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Figure 5.z High speed interface bit timing
Table 5.5 Synchronous interface timings

	Symbol
	Minimum
	Maximum
	Unit
	

	Tsu
	CLK on C6/4
	CLK on C6/2
	ns
	

	Thd
	0
	CLK on C6/4
	ns
	

	NOTE: The value for Tsu is calculated from the frequency indicated in the first TBi (i > 2) after T=15, i.e. 20 MHz corresponds to 12.5 ns


5.9.3
High speed interface operation

5.9.3.1
High speed interface selection

If the UICC indicates the support of T=10 in the ATR and if supported by the terminal, the terminal may select the high speed interface by means of the PPS exchange. If the terminal selects the high speed interface by indicating T=10 in PPS0 and the speed range in PPS2, as defined in the present document. The terminal shall set the state on C6 to low prior to invoking the PPS procedure. A UICC indicating support of the high speed interface, T=10, shall not react to transition on contact C6 prior to a successful PPS exchange indicating the use of the high speed interface.

The terminal may only provide a clock on C6 for the synchronous transmission of a character as described in section 5.9.1 during the transmission of a character from the terminal to the UICC. During the transmission of a character from the UICC to the terminal the terminal may stop the clock, at the low state, on contact C6 after the reception of each character. 

If the clock on C6 has been stopped, the terminal shall first output the start bit on the I/O line and then start the clock, since the start bit of the character is received by the UICC at the first rising edge of the clock.

If the clock on C6 has been stopped and the UICC intends to send a character/response to the terminal the UICC requests the terminal to restart the clock on C6 by setting the I/O line to low state, indicating the start condition. The terminal shall detect the low state on the I/O line and restart the clock on C6. The terminal may sample the I/O line twice, in order to confirm the start condition on the I/O line before the clock on C6 is started. In this case the start condition is visible on the I/O line 1-2 etu before the clock on C6 is started. The first rising edge of the clock on C6 causes the start bit to be captured by the terminal. The UICC shall output the first bit of the data on the first falling edge of the clock on C6.

5.10
Transmission protocol T=10

This transmission protocol is a block transmission protocol and uses the same character frame and block structure as the T=1 protocol. For the T=10 protocol the default value of the IFSC and IFSD is set to the maximum value of 254 bytes.. Therefore  IFSC parameter coded on TAi+1 following the T=10 indication in TDi is not to be sent in the ATR.

The parameters TBi+1 specifies the character waiting time and blokc waiting time for the T=10 protocol. The same coding and calculation formula applies for the T=10 protocol as for the T=1 protocol. 
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