Motivation
Several SystemVerilog constructs take sampled values of variables they use. Currently such constructs are concurrent assertions and checker arguments (in the near future the definition of checker argument sampling may change, but then variable sampling in clocked always procedures should be introduced instead). However, not all variables or expression can be sampled. Thus, automatic variables, checker free variables, sequence triggered method result are not sampled. These exceptions have to be explicitly listed each time when the requirement of sampling is mentioned. In this proposal it is suggested to introduce the notion of concurrent context and in each case where sampled values are expected with the same exceptions as in the case of assertions, to provide a reference to the concurrent context definition instead of defining all the exceptions each time anew.
For example, if a is a static variable and b is an automatic variable, the value of the expression a && b in the concurrent context is $sampled(a) && b.
This proposal also addresses the problem in the definition of sampled value functions. Since sampled value functions use sampled values of their arguments, and the sampled values are not the right choice for free checker variables and for sequence triggered method result, it is suggested to use current values of free variables and of sequence triggered method instead for this purpose. For example, $stable(c) where c is a free checker variable is true iff the concurrent value of c in the Postponed region of the previous clock tick is identical with the current concurrent value of c.
We also add a new sampled value function called $concurrent, which returns the expression value in the concurrent context. Using the function $sampled in all typical case are essentially incorrect. Consider the following examples.
Example 1:

a1: assert property (@clk ok) else $error (“ok = %b”, $sampled(ok));
Though a1 reports a correct value of ok if ok is a design variable, it will report an incorrect value of ok if ok is a checker free variable, for example. In the latter case the correct version is:

a1: assert property (@clk ok) else $error (“ok = %b”, ok);
The things are getting worse if ok is a combination of regular and free variables, such as a let expression or a checker formal argument whose actual argument is an expression containing both regular and free variables. In this case no satisfactory solution exists. Using $concurrent function instead solves this problem.

a1: assert property (@clk ok) else $error (“ok = %b”, $concurrent(ok));
Example 2:
“Sampled” disable iff expression. According to the LRM disable iff expression is non-sampled. The necessity to make it sampled requires using function $sampled. However, this has similar problems:

a2: assert property (@clk disable iff ($sampled(rst)) something);
This is correct in the classical case, but it won’t work if rst is a sequence triggered method. If rst is a combination of a sequence triggered method with “regular” variables neither $sampled nor or its omission will work. The correct specification in this case should be:

a2: assert property (@clk disable iff ($concurrent(rst)) something);
Example 3:
Check using a deferred assertion that the value of sig does not change when the value of enabler en is high.

a3: assert #0 (en -> sig == $sampled(sig));
If we now modify the condition as follows: check that the signal sig[i] does not change when the i-th enabler is high. The value of this enabler is evaluated in a function call en(i), we won’t be able to write a deferred assertion using $sampled anymore since the sampled value of en(i) is not defined.

for (int i = 0; i < 8; i++)
	a4_wrong: assert #0 (en -> sig[i] == $sampled(en(i)));
Therefore, also in this use case $concurrent function should be used instead:

a3_correct: assert #0 (en -> sig == $concurrent (sig));
for (int i = 0; i < 8; i++)
	a4_correct: assert #0 (en -> sig[i] == $concurrent(en(i)));
Thus, it is proposed to deprecate the function $sampled and to rename sampled value functions to concurrent value functions.
Note to the editor.
This proposal is written on top of 2476. The new text introduced in 2476 is shown in this color. The LRM text deleted by 2476 is also shown in the same color, but stricken through.
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11.13 Let construct
REPLACE
A let body may contain sampled value function calls (see 16.9.3 and 16.9.4).
WITH
A let body may contain sampled concurrent value function calls (see 16.9.3 and 16.9.4).
REPLACE
f)  Sampled value functions in let

module m(input clock);
	logic a;
	let p1(x) = $past(x);
	let p2(x) = $past(x,,,@(posedge clock));
	let s(x) = $sampled(x);
	always_comb begin
		a1: assert(p1(a));
		a2: assert(p2(a));
		a3: assert(s(a));
	end
	a4: assert property(@(posedge clock) p1(a));
	...
endmodule : m
The effective code after expanding let expressions:

module m(input clock);
	logic a;
	// let p1(x) = $past(x);
	// let p2(x) = $past(x,,,@(posedge clock));
	// let s(x) = $sampled(x);
	always_comb begin
		a1: assert(($past(a))); // Illegal: no clock can be inferred
		a2: assert(($past(a,,,@(posedge clock))));
		a3: assert(($sampled (a)));
	end
	a4: assert property(@(posedge clock)($past(a))); // @(posedge clock)
																	 // is inferred
	...
endmodule : m
WITH
f)  Concurrent Sampled value functions in let

module m(input clock);
	logic a;
	let p1(x) = $past(x);
	let p2(x) = $past(x,,,@(posedge clock));
	let s(x) = $sampled$concurrent(x);
	always_comb begin
		a1: assert(p1(a));
		a2: assert(p2(a));
		a3: assert(s(a));
	end
	a4: assert property(@(posedge clock) p1(a));
	...
endmodule : m
The effective code after expanding let expressions:

module m(input clock);
	logic a;
	// let p1(x) = $past(x);
	// let p2(x) = $past(x,,,@(posedge clock));
	// let s(x) = $sampled$concurrent (x);
	always_comb begin
		a1: assert(($past(a))); // Illegal: no clock can be inferred
		a2: assert(($past(a,,,@(posedge clock))));
		a3: assert(($sampled $concurrent(a)));
	end
	a4: assert property(@(posedge clock)($past(a))); // @(posedge clock)
																	 // is inferred
	...
endmodule : m
16.2 Overview
REPLACE
· Concurrent assertions are based on clock semantics and use sampled values of variables.
WITH
· Concurrent assertions are based on clock semantics and use sampled values of variables evaluate their variables in the concurrent context (see 16.5.2).
16.5 Concurrent assertions overview
REPLACE
All variables in a concurrent assertion use the value sampled in the Preponed region of a time slot with the exception of local variables, constant casts and automatic variables in procedural code (see 16.15.6), and free checker variables (see 17.7.2). The assertions are evaluated during the Observed region. If a variable used in an assertion is a clocking block input variable, the variable shall be sampled by the clocking block with #1step sampling. Any other type of sampling for the clocking block variable shall result in an error. The assertion using the clocking block variable shall not do its own sampling on the variable, but rather use the sampled value produced by the clocking block. This is explained in Clause 14.
WITH
All variables in a concurrent assertion use the value sampled in the Preponed region of a time slot with the exception of local variables, constant casts and automatic variables in procedural code (see 16.15.6), and free checker variables (see 17.7.2). The assertions are evaluated during the Observed region. If a variable used in an assertion is a clocking block input variable, the variable shall be sampled by the clocking block with #1step sampling. Any other type of sampling for the clocking block variable shall result in an error. The assertion using the clocking block variable shall not do its own sampling on the variable, but rather use the sampled value produced by the clocking block. This is explained in Clause 14.
Evaluation of expressions, except for disable conditions (see 16.16), in concurrent assertions is performed in the concurrent context as explained in 16.5.2. The concurrent assertions are evaluated in the Observed region.
16.5.1 Sampled Values
This subclause provides a definition of sampled values of variables and expressions in the concurrent context. The notion of sampled values introduced here is used in 16.5.2 in the definition of a concurrent context and in 16.9.3 in the definition of sampled value functions.
The sampled value of a variable (expression) in a time slot is the value of this variable (expression) in the Preponed region of this time slot. The sampled value of sequence methods triggered and matched is 0 in any time slot.
If a variable is an input variable of a clocking block, the variable shall be sampled by the clocking block with #1step sampling. Any other type of sampling for the clocking block variable shall result in an error. The sampled value of such variable is the sampled value produced by the clocking block. This is explained in Clause 14. 
The sampled value of a variable corresponding to time 0 is the initial value of this variable. The initial value of a static variable is the value assigned in its declaration, or, in the absence of such an assignment, it is the default (or uninitialized) value of the corresponding type (see 6.8, Table 6-7). The initial value of any other variable or net is the default value of the corresponding type (see 6.8, Table 6-7). For example, the sampled value y at time 0, where y is of type logic, is X.
The sampled value of sequence methods triggered and matched (see 16.14.6) at time 0 is 0, as in any other timeslot.	Comment by edcerny: But what is the  sampled value of these methods outside time 0? It begs the question here. Perhaps move it as part of the item below delaing with these methods.	Comment by dkorchem: I wanted to group the definition of sampled value at time 0 in one place. According to the definition of triggered and matched their sampled values are 0 in every tick. I added this definition explicitly here and to the second paragraph of this subclause.
16.5.2 Concurrent Context
Concurrent assertions and several other constructs (such as checker arguments, see 17.3) introduce a special context, called concurrent context, for expression evaluation. The value of an expression in the concurrent context is defined as follows:
· A value of a variable is its sampled value with the following exceptions: the value of automatic variables (see 16.15.6), local variables (see 16.10), and free checker variables (see 17.7.2) in the concurrent context are their current values rather than their sampled values.
· A value of a constant cast expression (see 16.15.6) is defined as a current value of its argument. For example, if a is a variable, then the value of const’(a) in the concurrent context is the current value of a.
· Values of sequence methods triggered and matched (see 16.14.6) are defined as current values returned by these methods.
· A value of any other expression is defined recursively using values of its arguments. For example, the value of an expression e1 & e2 in the concurrent context, where e1 and e2 are expressions, is the bitwise and of the values of e1 and e2 evaluated in the concurrent context.
The concurrent value of a variable (expression) is its value evaluated in the concurrent context.
The concurrent value function $concurrent (see 16.9.3) explicitly returns the value of its argument evaluated in the concurrent context.	Comment by edcerny: Would it be useful to still keep $sampled(e) so that one can force obtaining the last value from the preceding time step? 	Comment by dkorchem: I though about this, but could not find any use case that would justify that.
REPLACE
The timing model employed in a concurrent assertion specification is based on clock ticks and uses a generalized notion of clock cycles. The definition of a clock is explicitly specified by the user and can vary from one expression to another.
A clock tick is an atomic moment in time that itself spans no duration of time. A clock shall tick only once at any simulation time, and the sampled values for that simulation time are used for evaluation of concurrent assertions. In an assertion, the sampled value is the only valid value of a variable at a clock tick. Figure 16-1 shows the values of a variable as the clock progresses. The value of signal req is low at clock ticks 1 and 2. At clock tick 3, the value is sampled as high and remains high until clock tick 6. The sampled value of variable req at clock tick 6 is low and remains low up to and including clock tick 9. Notice that the simulation value transitions to high at clock tick 9. However, the sampled value at clock tick 9 is low.
WITH
16.5.3 Assertion clock
The timing model employed in a concurrent assertion specification is based on clock ticks and uses a generalized notion of clock cycles. The definition of a clock is explicitly specified by the user and can vary from one expression to another.
A clock tick is an atomic moment in time that itself spans no duration of time. A clock shall tick only once at any simulation time, and the sampled concurrent values for that simulation time are used for evaluation of concurrent assertions in the Observed region. . In an assertion, the sampled value is the only valid value of a variable at a clock tick. Figure 16-1 shows the values of a static module variable req as the clock progresses. As explained in 16.5.2 the value of such a variable in the concurrent context is its sampled value. The value of signal req is low at clock ticks 1 and 2. At clock tick 3, the value is sampled as high and remains high until clock tick 6. The sampled value of variable req at clock tick 6 is low and remains low up to and including clock tick 9. Notice that the simulation value transitions to high at clock tick 9. However, the sampled value at clock tick 9 is low.	Comment by dkorchem: I updated the language.
REPLACE
An expression used in an assertion is always tied to a clock definition, except for the use of constant or automatic values from procedural code (see 16.15.6) and free checker variables (see 17.7.2). The sampled values are used to evaluate value change expressions or Boolean subexpressions that are required to determine a match of a sequence.
For concurrent assertions, the following statements apply:
· It is important that the defined clock behavior be glitch free. Otherwise, wrong values can be sampled.
· If a variable that appears in the expression for clock also appears in an expression with an assertion, the values of the two usages of the variable can be different. The current value of the variable is used in the clock expression, while the sampled value of the variable is used within the assertion.
WITH
An expression used in an assertion is always tied to a clock definition, except for the use of constant or automatic values from procedural code (see 16.15.6) and free checker variables (see 17.7.2). The sampled values are used to evaluate value change expressions or Boolean subexpressions that are required to determine a match of a sequence.
For concurrent assertions, the following statements apply:
· It is important that the defined clock behavior be glitch free. Otherwise, wrong values can be sampled.
· If a static non-free variable that appears in the expression for clock also appears in an expression with an assertion, the values of the two usages of the variable can be different. The current value of the variable is used in the clock expression, while the sampled concurrent value of the variable is used within the assertion.	Comment by edcerny: Are you implicitly forbidding free variables to be used as clocks?	Comment by dkorchem: No, I am not forbidding them, but for free variables the expression for clock and its use in the assertion has the same value. However, I deleted this limitation in the final version to avoid confusion.
16.6 Boolean expressions
REPLACE
The Boolean expressions used in defining a sequence or property expression shall be evaluated over the sampled values of all variables (other than local variables as described in 16.10) and the current values of local variables and of the sequence Boolean methods triggered and matched (see 16.14.6). The preceding rule shall not, however, apply to expressions in a clocking event (see 16.5).
WITH
The Boolean expressions used in defining a sequence or property expression shall be evaluated over the sampled values of all variables (other than local variables as described in 16.10) and the current values of local variables and of the sequence Boolean methods triggered and matched (see 16.14.6). The Boolean expressions used in defining a sequence or a property expression are evaluated in the concurrent context (see 16.5.2). The preceding rule shall not, however, apply to expressions in a clocking event (see 16.5).
REPLACE
The expressions in a disable condition are evaluated using the current values of variables (not sampled) and may contain the sequence Boolean method triggered. They shall not contain any reference to local variables or to the sequence method matched. If a sampled value function other than $sampled (see 16.9.3) is used in an expression in a disable condition, the sampling clock shall be explicitly specified in the actual argument list. For example:
WITH
The expressions in a disable condition are evaluated using the current values of variables (not sampled) and may contain the sequence Boolean method triggered. They shall not contain any reference to local variables or to the sequence method matched. If a sampled concurrent value function other than $sampled $concurrent (see 16.9.3) is used in an expression in a disable condition, the sampling clock shall be explicitly specified in the actual argument list. For example:	Comment by edcerny: Is the concurrent value of a variable in disable iff the sampled value? I am not sure it is clear because before it referred to values at clock tick.	Comment by dkorchem: If the disable expression consists of design variables only then its concurrent value coincides with its sampled value along the entire timestep. As far as I checked it is not written anywhere that the concurrent value in disable iff is computed differently than in any other place. Could you point me to a problematic place?
REPLACE
16.6.2 Variables
The variables that can appear in expressions shall be static design variables, function calls returning values of types described in 16.6.1, or local variables. Static variables declared in programs, interfaces, or clocking blocks can also be accessed. If a reference is to a static variable declared in a task, that variable is sampled as any other variable, independent of calls to the task.
WITH
Note to the editor: Shift the subsequent subclause numeration accordingly.
16.6.2 Variables
The variables that can appear in expressions shall be static design variables, function calls returning values of types described in 16.6.1, or local variables. Static variables declared in programs, interfaces, or clocking blocks can also be accessed. If a reference is to a static variable declared in a task, that variable is sampled as any other variable, independent of calls to the task.
REPLACE
16.9.3 Sampled value functions
This subclause describes the system functions available for accessing sampled values of an expression. These functions include the capability to access current sampled value, access sampled value in the past, or detect changes in sampled value of an expression. Sampling of an expression is explained in 16.5. Automatic variables, such as loop control variables, local variables (see 16.10) and the sequence methods triggered and matched are not allowed in the argument expressions passed to these functions. The following functions are provided:
$sampled( expression )
$rose( expression [, [clocking_event] ] )
$fell( expression [, [clocking_event] ] )
$stable( expression [, [clocking_event] ] )
$changed( expression [ , [ clocking_event ] ] )
$past( expression [, [number_of_ticks ] [, [expression2 ] [, [clocking_event]]] ] )
WITH
16.9.3 Sampled Concurrent value functions
This subclause describes the system functions available for accessing sampled concurrent values of an expression. These functions include the capability to access current sampled concurrent value, access sampled concurrent value in the past or future, or detect changes in sampled concurrent value of an expression. Sampling of an expression is explained in 16.5.  Evaluating expression in the concurrent context is explained in 16.5.2. Automatic variables, such as loop control variables, local variables (see 16.10) and the sequence methods triggered and matched method matched are not allowed in the argument expressions passed to these functions. The following functions are provided:
$sampled( expression )
$concurrent( expression )	Comment by edcerny: This is new - you allow s.triggered to be used as argument to these functions? Could be useful. Could matched be allowed too at least in those functions that require a clock?	Comment by dkorchem: I was not completely sure about matched. It looks like in some contexts it can be useful. $concurrent(seq.matched) can also be allowed since a concurrent value of matched has been defined in 16.5.2. I will remove this limitationfrom the final version of the proposal.
$rose( expression [, [clocking_event] ] )
$fell( expression [, [clocking_event] ] )
$stable( expression [, [clocking_event] ] )
$changed( expression [ , [ clocking_event ] ] )
$past( expression [, [number_of_ticks ] [, [expression2 ] [, [clocking_event]]] ] )
REPLACE
The function $sampled does not use a clocking event.
For a sampled value function other than $sampled, the clocking event shall be explicitly specified as an argument or inferred from the code where the function is called. The following rules are used to infer the clocking event:
WITH
The function $sampled $concurrent does not use a clocking event.
For a sampled concurrent value function other than $sampled $concurrent, the clocking event shall be explicitly specified as an argument or inferred from the code where the function is called. The following rules are used to infer the clocking event:
REPLACE
The value of an expression sampled in the Preponed region corresponding to time 0 is the result of evaluating the expression using the initial values of the variables comprising the expression. The initial value of a static variable is the value assigned in its declaration, or, in the absence of such an assignment, it is the default (or uninitialized) value of the corresponding type (see 6.8, Table 6-7). The initial value of any other variable or signal is the default value of the corresponding type (see 6.8, Table 6-7). For example, if $sampled(y) is called at time 0, and y is of type logic, the value returned is X.
The use of $sampled in assertions, although allowed, is redundant, as the result of the function is identical to the sampled value of the expression itself used in the assertion.
The following functions are called value change functions and are provided to detect changes in sampled values: $rose, $fell, $stable, and $changed.
A value change function detects a change (or, in the case of $stable, lack of change) in the sampled value of an expression. The change (or lack of change) is determined by comparing the sampled value of the expression from the Preponed region of the current time step with the sampled value of the expression from the Preponed region of the most recent strictly prior time step in which the clocking event occurred. Here, the current time step refers to the simulation time step in which the function is called. The result of a value change function is true or false and a call to a value change function may be used as a Boolean expression. The results of value change functions shall be determined as follows:
WITH
The value of an expression sampled in the Preponed region corresponding to time 0 is the result of evaluating the expression using the initial values of the variables comprising the expression. The initial value of a static variable is the value assigned in its declaration, or, in the absence of such an assignment, it is the default (or uninitialized) value of the corresponding type (see 6.8, Table 6-7). The initial value of any other variable or signal is the default value of the corresponding type (see 6.8, Table 6-7). For example, if $sampled(y) is called at time 0, and y is of type logic, the value returned is X.
The use of $sampled in assertions, although allowed, is redundant, as the result of the function is identical to the sampled value of the expression itself used in the assertion.
The function $concurrent returns the value of the expression evaluated in the concurrent context (see 16.5.2). The use of $concurrent in assertions, although allowed, is redundant, as the result of the function is identical to the concurrent value of the expression itself used in the assertion. Use of $concurrent in a disable iff clause is meaningful since the disable condition is not evaluated in the concurrent context (see 16.13).	Comment by edcerny: Should that be mentioned earlier when discussing sampled values in concurrent assertions? This is a far forward reference it seems.	Comment by dkorchem: This is also mentioned in 16.9.3 where sampled value functions are discussed. It is better to give a reference here to the clause dedicated to disable iff. I also added a mention to 16.5.
The function $concurrent is useful to access the value of expressions used in concurrent assertions in their action block. Consider the following example:

logic a, b, clk;
// ...
a1_bad: assert property (@clk a == b)
	else $error("Different values: a = %b, b = %b", a, b);
a2_ok: assert property (@clk a == b)
	else $error("Different values: a = %b, b = %b",
		$concurrent(a), $concurrent(b));
If in some clock tick the sampled value of a is 0 and of b is 1, but their current values in the Reactive region of this tick are 0, then assertion a1_bad will report Different values: a = 0, b = 0. This is because in its action block the new values of a and b are used. Assertion a2_ok will report the intended message Different values: a = 0, b = 1 because the values of a and b in its action block are evaluated in the same context as in the assertion.	Comment by edcerny: This defines the context for action blocks, that should be more explicit somewhere earlier, no? It is hidden in the example it seems.	Comment by dkorchem: Evaluation of action blocks in concurrent assertions is explained in 16.15.1. I added a reference in the final version.
The following functions are called value change functions and are provided to detect changes in sampled concurrent values: $rose, $fell, $stable, and $changed.
A value change function detects a change (or, in the case of $stable, lack of change) in the sampled concurrent value of an expression. The change (or lack of change) is determined by comparing the current value of the expression in the concurrent context from the Preponed region of the current time step with the sampled concurrent value of the expression evaluated from the Preponed region from the Postponed region of the most recent strictly prior time step in which the clocking event occurred. Here, the current time step refers to the simulation time step in which the function is called. The result of a value change function is true or false and a call to a value change function may be used as a Boolean expression. The results of value change functions shall be determined as follows:
REPLACE
When these functions are called at or before the simulation time step in which the first clocking event occurs, the results are computed by comparing the value of the expression sampled in the Preponed region of the current time step with the result of the expression evaluated using the initial values of the variables comprising the expression. The initial value of a static variable is the value assigned in its declaration, or in the absence of such an assignment it is the default (or uninitialized) value of the corresponding type (see 6.8, Table 6-7). The initial value of any other variable or signal is the default value of the corresponding type (see 6.8, Table 6-7).
WITH
When these functions are called at or before the simulation time step in which the first clocking event occurs, the results are computed by comparing the current concurrent value of the expression  sampled in the Preponed region of the current time step with its concurrent value evaluated in the Preponed region at time 0 (which coincides with its sampled value at time 0, see 16.5.1). the result of the expression evaluated using the initial values of the variables comprising the expression. The initial value of a static variable is the value assigned in its declaration, or in the absence of such an assignment it is the default (or uninitialized) value of the corresponding type (see 6.8, Table 6-7). The initial value of any other variable or signal is the default value of the corresponding type (see 6.8, Table 6-7).	Comment by dkorchem: Yes, my bad. We should distinguish between the first clock and the prehistoric times. I modified this fragment in the final version.	Comment by edcerny: not really if it is the method triggered, no?	Comment by dkorchem: See my previous comment.
REPLACE
The following example illustrates the use of $rose in SystemVerilog code outside assertions:

always @(posedge clk)
	reg1 <= a & $rose(b);
WITH
The following example illustrates the use of $rose in SystemVerilog code outside assertions:

logic a, b, reg1, clk;
always @(posedge clk)
	reg1 <= a & $rose(b);
REPLACE
Past sampled values can be accessed with the $past function. The following three optional arguments are provided:
WITH
Past sampled concurrent values can be accessed with the $past function. The following three optional arguments are provided:
REPLACE
$past returns the value of expression1 that was sampled in the Preponed region of a particular time step strictly prior to the one in which $past is evaluated. If number_of_ticks equals k and if ev is the event expression underlying clocking_event, then the particular time step is the kth strictly prior time step in which the event ev iff expression2 occurred. If there do not exist k strictly prior time steps in which the event ev iff expression2 occurred, then the value returned from the $past function is the result of evaluating expression1 using the initial values of the variables comprising it. The initial value of a static variable is the value assigned in its declaration, or in the absence of such an assignment it is the default (or uninitialized) value of the corresponding type (see 6.8, Table 6-7). The initial value of any other variable or signal is the default value of the corresponding type (see 6.8, Table 6-7).
WITH
$past returns the concurrent value of expression1 that was sampled in the Preponed region from the Postponed region of a particular time step strictly prior to the one in which $past is evaluated. If number_of_ticks equals k and if ev is the event expression underlying clocking_event, then the particular time step is the kth strictly prior time step in which the event ev iff expression2 occurred. If there do not exist k strictly prior time steps in which the event ev iff expression2 occurred, then the value returned from the $past function is the concurrent value result of evaluating expression1 evaluated in the Preponed region at time 0 (which coincides with its sampled value at time 0, see 16.5.1). using the initial values of the variables comprising it. The initial value of a static variable is the value assigned in its declaration, or in the absence of such an assignment it is the default (or uninitialized) value of the corresponding type (see 6.8, Table 6-7). The initial value of any other variable or signal is the default value of the corresponding type (see 6.8, Table 6-7).	Comment by edcerny: triggered ??	Comment by dkorchem: See my previous comment. Fixed in the final version.
REPLACE
$past can be used in any SystemVerilog expression. An example is shown below.

always @(posedge clk)
	reg1 <= a & $past(b);
WITH
$past can be used in any SystemVerilog expression. An example is shown below.

logic a, b, reg1, clk;
always @(posedge clk)
	reg1 <= a & $past(b);
REPLACE
The clocking event argument of a sampled value function may be different from the clocking event of the context in which it is called, as determined by the clock resolution (see 16.17).
WITH
The clocking event argument of a sampled concurrent value function may be different from the clocking event of the context in which it is called, as determined by the clock resolution (see 16.17).
REPLACE
As another example,

always_ff @(posedge clk1)
	reg1 <= $rose(b, @(posedge clk2));
Here, reg1 is updated in each time step in which posedge clk1 occurs, using the value returned from the $rose sampled value function in that time step. $rose compares the sampled value of the least significant bit of b from the current time step (one in which posedge clk1 occurs) with the sampled value of the least significant bit of b in the strictly prior time step in which posedge clk2 occurs.
WITH
As another example,

logic b, reg1, clk1, clk2;
always_ff @(posedge clk1)
	reg1 <= $rose(b, @(posedge clk2));
Here, reg1 is updated in each time step in which posedge clk1 occurs, using the value returned from the $rose sampled concurrent value function in that time step. $rose compares the sampled value of the least significant bit of b from the current time step (one in which posedge clk1 occurs) with the sampled value of the least significant bit of b in the strictly prior time step in which posedge clk2 occurs.
REPLACE
16.9.4 Global clocking past and future sampled value functions
This subclause describes the system functions available for accessing the nearest past and future values of an expression as sampled by the global clock. They may be used only if global clocking is defined (see 14.14). These functions include the capability to access the sampled value at the global clock tick that immediately precedes or follows the time step at which the function is called. Sampled value is explained in 16.5. The following functions are provided:
Global clocking past sampled value functions are as follows:
WITH
16.9.4 Global clocking past and future sampled concurrent value functions
This subclause describes the system functions available for accessing the nearest past and future values of an expression as sampled by the global clock. They may be used only if global clocking is defined (see 14.14). These functions include the capability to access the sampled concurrent value at the global clock tick that immediately precedes or follows the time step at which the function is called. Sampled Concurrent value is explained in 16.516.5.2. The following functions are provided:
Global clocking past sampled concurrent value functions are as follows:
REPLACE
Global clocking future sampled value functions are as follows:
WITH
Global clocking future sampled concurrent value functions are as follows:
REPLACE
The behavior of the global clocking past sampled value functions can be defined using the sampled value functions as follows (the symbol  means here “is equivalent by definition”):
WITH
The behavior of the global clocking past sampled concurrent value functions can be defined using the sampled concurrent value functions as follows (the symbol  means here “is equivalent by definition”):
REPLACE
The global clocking future sampled value functions are similar except that they use the subsequent value of the expression.
$future_gclk(v) is the sampled value of v at the next global clocking tick.
The other functions are defined as follows:
· $rising_gclk(expression) returns true if the sampled value of the least significant bit of the expression is changing to 1 at the next global clocking tick. Otherwise, it returns false.
· $falling_gclk(expression) returns true if the sampled value of the least significant bit of the expression is changing to 0 at the next global clocking tick. Otherwise, it returns false.
· $steady_gclk(expression) returns true if the sampled value of the expression does not change at the next global clock tick. Otherwise, it returns false.
· $changing_gclk(expression) is the complement of $steady_gclk, i.e., !$steady_gclk(expression).
The global clocking future sampled value functions may be invoked only in property_expr or in sequence_expr; this implies that they shall not be used in assertion action blocks. The global clocking past sampled value functions are a special case of the sampled value functions, and therefore the regular restrictions imposed on the sampled value function arguments apply (see 16.9.3). In particular, the global clocking past sampled value functions are usable in general procedural code and action blocks. Additional restrictions are imposed on the usage of the global clocking future sampled value functions: they shall not be nested and they shall not be used in assertions containing sequence match items (see 16.10, 16.11).
The following example illustrates the illegal usage of the global clocking future sampled value functions:

// Illegal: global clocking future sampled value functions
// shall not be nested
a1: assert property (@clk $future_gclk(a || $rising_gclk(b));
sequence s;
	bit v;
	(a, v = a) ##1 (b == v)[->1];
endsequence : s

// Illegal: a global clocking future sampled value function shall not
// be used in an assertion containing sequence match items
a2: assert property (@clk s |=> $future_gclk(c));
Even though global clocking future sampled value functions depend on future values of their arguments, the interval of simulation time steps for an evaluation attempt of an assertion containing global clocking future sampled value functions is defined as though the future sampled values were known in advance. The end of the evaluation attempt is defined to be the last tick of the assertion clock and is not delayed any additional time steps up to the next global clocking tick.
WITH
The global clocking future sampled concurrent value functions are similar except that they use the subsequent value of the expression.	Comment by edcerny: do you thus allow s.triggered?	Comment by dkorchem: This is not different from what we have already. S.triggered is not forbidden.
$future_gclk(v) is the concurrent value of v from the Postponed region at the next global clock tick. In most cases the latter means is the sampled value of v at the next global clocking tick (see 16.5.2 for the explanation about concurrent values).
The other functions are defined as follows:
· $rising_gclk(expression) returns true if the concurrent value of the least significant bit from the Postponed region of the current global clock tick is changing to 1 in the Postponed region at the next global clock tick. is sampled value of the least significant bit of the expression is changing to 1 at the next global clocking tick. Otherwise, it returns false.
· $falling_gclk(expression) returns true if the concurrent value of the least significant bit from the Postponed region of the current global clock tick is changing to 0 in the Postponed region at the next global clock tick. the sampled value of the least significant bit of the expression is changing to 0 at the next global clocking tick. Otherwise, it returns false.
· $steady_gclk(expression) returns true if the concurrent value of the expression from the Postponed region of the current global clock tick is identical to its concurrent value in the Postponed region at the next global clock tick. the sampled value of the expression does not change at the next global clock tick. Otherwise, it returns false.
· $changing_gclk(expression) is the complement of $steady_gclk, i.e., !$steady_gclk(expression).
The global clocking future sampled concurrent value functions may be invoked only in property_expr or in sequence_expr; this implies that they shall not be used in assertion action blocks. The global clocking past sampled concurrent value functions are a special case of the sampled concurrent value functions, and therefore the regular restrictions imposed on the sampled concurrent value function arguments apply (see 16.9.3). In particular, the global clocking past sampled concurrent value functions are usable in general procedural code and action blocks. Additional restrictions are imposed on the usage of the global clocking future sampled concurrent value functions: they shall not be nested and they shall not be used in assertions containing sequence match items (see 16.10, 16.11).
The following example illustrates the illegal usage of the global clocking future sampled concurrent value functions:

// Illegal: global clocking future sampled concurrent value functions
// shall not be nested
a1: assert property (@clk $future_gclk(a || $rising_gclk(b));
sequence s;
	bit v;
	(a, v = a) ##1 (b == v)[->1];
endsequence : s

// Illegal: a global clocking future sampled concurrent value function shall not
// be used in an assertion containing sequence match items
a2: assert property (@clk s |=> $future_gclk(c));
Even though global clocking future sampled concurrent value functions depend on future values of their arguments, the interval of simulation time steps for an evaluation attempt of an assertion containing global clocking future sampled concurrent value functions is defined as though the future sampled concurrent values were known in advance. The end of the evaluation attempt is defined to be the last tick of the assertion clock and is not delayed any additional time steps up to the next global clocking tick.
REPLACE
Execution of the action block of an assertion containing global clocking future sampled value functions shall be delayed until the global clocking tick that follows the last tick of the assertion clock for the attempt. If the evaluation attempt fails and $error is called by default (see 16.15.1), then $error shall be called at the global clocking tick that follows the last tick of the assertion clock.
A tool specific message that reports the starting or ending time step of an evaluation attempt of an assertion containing global clocking future sampled functions shall be consistent with the definition above of the interval of simulation time steps for the evaluation attempt. The message may also report the time step in which it is written, which may be that of the global clocking tick that follows the last tick of the assertion clock.
Example 1:
Table 16-2 shows the values returned by the global clocking future sampled value functions for sig at different time moments.
WITH
Execution of the action block of an assertion containing global clocking future sampled concurrent value functions shall be delayed until the global clocking tick that follows the last tick of the assertion clock for the attempt. If the evaluation attempt fails and $error is called by default (see 16.15.1), then $error shall be called at the global clocking tick that follows the last tick of the assertion clock.
A tool specific message that reports the starting or ending time step of an evaluation attempt of an assertion containing global clocking future sampled concurrent functions shall be consistent with the definition above of the interval of simulation time steps for the evaluation attempt. The message may also report the time step in which it is written, which may be that of the global clocking tick that follows the last tick of the assertion clock.
Example 1:
Table 16-2 shows the values returned by the global clocking future sampled concurrent value functions for sig at different time moments.
REPLACE
Table 16-2—Global clocking future sampled value functions
WITH
Table 16-2—Global clocking future sampled concurrent value functions
REPLACE in Table 16-2 in the first row, second column

$sampled(sig)
WITH

$sampled $concurrent(sig)
16.10 Local variables
REPLACE
At the beginning of each evaluation attempt of an instance of a named sequence or property, a new copy of each of its local variables shall be created and, if present, the corresponding initialization assignment shall be performed. Initialization assignments shall be performed in the Observed region in the order that they appear in the sequence or property declaration. For the purposes of this rule, all initialization assignments to local variable formal arguments shall be performed before any initialization assignment to a local variable declared in an assertion_variable_declaration. Non-local variables appearing in the expression of an initialization assignment to a local variable shall be evaluated using the Preponed values from the time slot in which the evaluation attempt begins. The expression of an initialization assignment to a given local variable may refer to a previously declared local variable. In this case the previously declared local variable shall itself have an initialization assignment, and the initial value assigned to the previously declared local variable shall be used in the evaluation of the expression assigned to the given local variable. Local variables do not have default initial values. A local variable without an initialization assignment shall be unassigned at the beginning of the evaluation attempt.
WITH
A concurrent value of a local variable coincides with its current value as explained in 16.5.2.
At the beginning of each evaluation attempt of an instance of a named sequence or property, a new copy of each of its local variables shall be created and, if present, the corresponding initialization assignment shall be performed. Initialization assignments shall be performed in the Observed region in the order that they appear in the sequence or property declaration. For the purposes of this rule, all initialization assignments to local variable formal arguments shall be performed before any initialization assignment to a local variable declared in an assertion_variable_declaration. Non-local variables appearing in the The value of the expression of an initialization assignment to a local variable shall be evaluated in the concurrent context in using the Preponed values from the time slot in which the evaluation attempt begins. The expression of an initialization assignment to a given local variable may refer to a previously declared local variable. In this case the previously declared local variable shall itself have an initialization assignment, and the initial value assigned to the previously declared local variable shall be used in the evaluation of the expression assigned to the given local variable. Local variables do not have default initial values. A local variable without an initialization assignment shall be unassigned at the beginning of the evaluation attempt.
16.11 Calling subroutines on match of a sequence
REPLACE
Each argument of a subroutine call attached to a sequence shall either be passed by value as an input or be passed by reference (either ref or const ref; see 13.5.2). Actual argument expressions that are passed by value use sampled values of the underlying variables and are consistent with the variable values used to evaluate the sequence match.
WITH
Each argument of a subroutine call attached to a sequence shall either be passed by value as an input or be passed by reference (either ref or const ref; see 13.5.2). Actual argument expressions that are passed by value use sampled concurrent values of the underlying variables and are consistent with the variable values used to evaluate the sequence match.
16.13 Declaring properties
REPLACE in the last paragraph before 16.13.1
If a sampled value function other than $sampled is used in the disable condition, the sampling clock shall be explicitly specified in its actual argument list as described in 16.9.3. Nesting of disable iff clauses, explicitly or through property instantiations, is not allowed.
WITH
If a sampled concurrent value function other than $sampled $concurrent is used in the disable condition, the sampling clock shall be explicitly specified in its actual argument list as described in 16.9.3. Nesting of disable iff clauses, explicitly or through property instantiations, is not allowed.
16.13.6 Implication
REPLACE

property data_end;
	@(posedge mclk)
	data_phase |-> ((irdy==0) && ($fell(trdy) || $fell(stop))) ;
endproperty
WITH

bit mclk, data_phase, irdy, trdy, stop;
property data_end;
	@(posedge mclk)
	data_phase |-> ((irdy==0) && ($fell(trdy) || $fell(stop))) ;
endproperty
16.13.14 Abort properties
REPLACE
The operators sync_accept_on and sync_reject_on are evaluated at the simulation time step when the clocking event happens, unlike disable iff, accept_on and reject_on. Their abort condition is evaluated using sampled value as for accept_on and reject_on. The operators sync_accept_on and sync_reject_on represent synchronous resets.
The semantics of accept_on is similar to disable iff, except for the following differences:
· accept_on operates at the property level rather than the concurrent assertion level.
· accept_on uses sampled values.
· While a disable condition of a disable iff in a property_spec may cause an evaluation of the property_spec to be disabled, an abort condition of accept_on in a property_expr may cause the evaluation of the property_expr to be true.
WITH
The operators sync_accept_on and sync_reject_on are evaluated at the simulation time step when the clocking event happens, unlike disable iff, accept_on and reject_on. Their abort condition is evaluated using concurrent sampled value as for accept_on and reject_on. The operators sync_accept_on and sync_reject_on represent synchronous resets.
The semantics of accept_on is similar to disable iff, except for the following differences:
· accept_on operates at the property level rather than the concurrent assertion level.
· accept_on uses concurrent sampled values.
· While a disable condition of a disable iff in a property_spec may cause an evaluation of the property_spec to be disabled, an abort condition of accept_on in a property_expr may cause the evaluation of the property_expr to be true.
REPLACE
The abort conditions may contain sampled value functions (see 16.9.3). When sampled value functions other than $sampled are used in the abort condition, the clock argument shall be explicitly specified. Abort conditions shall not contain any reference to local variables and the sequence methods triggered and matched.
WITH
The abort conditions may contain sampled concurrent value functions (see 16.9.3). When sampled concurrent value functions other than $sampled $concurrent are used in the abort condition, the clock argument shall be explicitly specified. Abort conditions shall not contain any reference to local variables and the sequence methods triggered and matched.
16.14.6 Sequence methods
REPLACE
The results of these operations are true or false and do not depend upon the starting point of the match of their operand sequence. These methods can be invoked on sequences with formal arguments.
WITH
The results of these operations are true or false and do not depend upon the starting point of the match of their operand sequence. These methods can be invoked on sequences with formal arguments. The concurrent values of these methods coincide with their current values as explained in 16.5.2.
REPLACE
It shall be considered an error to use sequence methods in sampled value functions (see 16.9.3) because the values of sequence methods are not available in the Preponed region.
WITH
It shall be considered an error to use sequence methods matched in sampled concurrent value functions (see 16.9.3). because the values of sequence methods are not available in the Preponed region.
16.15.6.1 Arguments to procedural concurrent assertions
REPLACE
As described in 16.15.5, a concurrent assertion outside procedural code uses the sampled values of each of its variables when being evaluated. Procedural concurrent assertions shall also use the sampled values of their arguments, with the following exception: a procedural concurrent assertion shall not sample any const expression or automatic variable, but shall instead save the value of the expression or variable at the time the assertion evaluation attempt is added to the procedural assertion queue. Using a const cast for expressions involving non-automatic variables provides a mechanism for avoiding sampling semantics for that variable. For example:
WITH
As described in 16.15.5, a concurrent assertion outside procedural code uses the sampled values of each of its variables when being evaluated. Procedural concurrent assertions shall also use the sampled values of their arguments, with the following exception: a procedural concurrent assertion shall not sample any const expression or automatic variable, but shall instead save the value of the expression or variable at the time the assertion evaluation attempt is added to the procedural assertion queue. A procedural concurrent assertion shall save the value of any const expression or automatic variable at the time the assertion evaluation attempt is added to the procedural assertion queue. Using a const cast for expressions involving non-automatic variables provides a mechanism for avoiding sampling semantics for that variable. For example:

REPLACE

// Assume for this example that (posedge clk) will not occur at time 0
always @(posedge clk) begin
	int i = 10;
	for (i=0; i<10; i++) begin
		a8: assert property (foo[const'(i)] && bar[i]) else
			$error("a8 failed for const i=%d and i=%d",
				const'(i), $sampled(i));
	end
end
WITH

// Assume for this example that (posedge clk) will not occur at time 0
always @(posedge clk) begin
	int i = 10;
	for (i=0; i<10; i++) begin
		a8: assert property (foo[const'(i)] && bar[i]) else
			$error("a8 failed for const i=%d and i=%d",
				const'(i), $sampled $concurrent(i));
	end
end
REPLACE
When embedding procedural concurrent assertions in code using conditionals, it is important to remember that the current values of the conditionals in the procedure are used, rather than the sampled values. This contrasts with the assertion’s arguments, where sampled values are the default (except for automatic variables and const casts as described previously.) The following example illustrates this situation:
WITH
When embedding procedural concurrent assertions in code using conditionals, it is important to remember that the current values of the conditionals in the procedure are used, rather than the concurrent sampled values. This contrasts with the assertion’s expressions arguments, where concurrent sampled values are used. the default (except for automatic variables and const casts as described previously.) The following example illustrates this situation:
REPLACE

// Assume a, b, c, and en are not automatic
always @(posedge clk) begin
	en = ...;
	if (en) begin
		a9: assert property p1(a,b,c);
	end
	if ($sampled(en)) begin
		a10: assert property p1(a,b,c);
	end
end
Assertion a9 is queued on any time step when en becomes true, while a10 is queued on any time step when the sampled value of en in the Preponed region was true. Thus, assuming nothing else in the code modifies en, checks of a10 will happen a time step later than checks on a9, even though both use the sampled values of a, b, and c on their respective time steps.
WITH

// Assume a, b, c, and en are not automatic
logic a, b, c;
// ...
always @(posedge clk) begin
	en = ...;
	if (en) begin
		a9: assert property p1(a,b,c);
	end
	if ($sampled$concurrent(en)) begin
		a10: assert property p1(a,b,c);
	end
end
Assertion a9 is queued on any time step when en becomes true, while a10 is queued on any time step when the concurrent sampled value of en (which in this case coincides with its sampled value) in the Preponed region was true. Thus, assuming nothing else in the code modifies en, checks of a10 will happen a time step later than checks on a9, even though both use the concurrent sampled values of a, b, and c on their respective time steps.
17.3 Checker instantiation
REPLACE
When a checker is instantiated, actual arguments are passed to the checker. The mechanism for passing arguments to a checker is similar to the mechanism for passing arguments to a property (see 16.13), and each formal argument shall be assigned the sampled value of its actual argument during the Preponed region of each time step, with the following exceptions and clarifications:
· If $ is an actual argument to a checker instance, then the corresponding formal argument shall be untyped and each of its references either shall be an upper bound in a cycle_delay_const_range_expression or shall itself be an actual argument in an instance of a named sequence or property, or in a checker instance.
· If an actual argument contains any subexpression that is a const cast or automatic value from procedural code, then the corresponding formal argument shall be used only in static assertion statements (see 16.15.6) or static checker instances within the checker. In such cases, the current value of each such subexpression shall be substituted before sampling the full actual argument, whenever a static assertion statement in the checker or a statically instantiated subchecker is added to the pending procedural assertion queue (see 16.15.6.1 and 17.3.1).
WITH
When a checker is instantiated, actual arguments are passed to the checker. The mechanism for passing arguments to a checker is similar to the mechanism for passing arguments to a property (see 16.13), and each formal argument shall be assigned the concurrent sampled value of its actual argument during the Preponed region of each time step, with the following exceptions and clarifications:
· If $ is an actual argument to a checker instance, then the corresponding formal argument shall be untyped and each of its references either shall be an upper bound in a cycle_delay_const_range_expression or shall itself be an actual argument in an instance of a named sequence or property, or in a checker instance.
· If an actual argument contains any subexpression that is a const cast or automatic value from procedural code, then the corresponding formal argument shall be used only in static assertion statements (see 16.15.6) or static checker instances within the checker. In such cases, the current value of each such subexpression shall be substituted before sampling the full actual argument, whenever a static assertion statement in the checker or a statically instantiated subchecker is added to the pending procedural assertion queue (see 16.15.6.1 and 17.3.1).
17.7.2 Checker variable randomization with assumptions
REPLACE
When an implementation is about to begin the Observed region, it shall solve for all the active free variables. When solving, non-active variables are either sampled or not as described in 17.3. Checker procedures and properties shall not use sampled values of active free checker variables; current values shall be read so that up-to-date solved values are visible. Note that checker procedures and properties execute in the Reactive and Observed regions (see 17.7.3), and so have the new values available.
WITH
When an implementation is about to begin the Observed region, it shall solve for all the active free variables. When solving, non-active variables are evaluated in the concurrent context as described in 16.5.2. either sampled or not as described in 17.3. The concurrent value of active checker variables is defined as their current value. Checker procedures and properties shall not use sampled values of active free checker variables; current values shall be read so that up-to-date solved values are visible. Note that checker procedures and properties execute in the Reactive and Observed regions (see 17.7.3), and so have the new values available.
20.1 General
REPLACE if 2476 has been accepted
Sampled Value System Functions ( 20.14)
WITH
Sampled Concurrent Value System Functions ( 20.14)
REPLACE
$sampled
WITH
$sampled$concurrent
20.11 Assertion control system tasks
REPLACE
The details related to the behavior of $assertpassoff, $assertfailoff, and $assertvacuousoff for assertions referring to global clocking sampled future value functions are explained in 16.9.4.
WITH
The details related to the behavior of $assertpassoff, $assertfailoff, and $assertvacuousoff for assertions referring to global clocking sampled concurrent future value functions are explained in 16.9.4.
Note to the editor. If 2476 has not been accepted, do the following changes.
20.13 Assertion system functions
REPLACE
A function is provided to return the sampled value of an expression.
$sampled ( expression )
WITH
A function is provided to return the sampled concurrent value of an expression.
$sampled$concurrent ( expression )
REPLACE
Functions $sampled, $rose, $fell, $stable, $changed, and $past are discussed in 16.9.3.
WITH
Functions $sampled$concurrent, $rose, $fell, $stable, $changed, and $past are discussed in 16.9.3.
REPLACE
The following functions allow to access the sampled value of an expression at the immediate past and future ticks of the global clock and to detect changes in the sampled value from the past (resp. current) tick of the global clock to its current (resp. next) tick.
Global clocking past sampled value functions:
WITH
The following functions allow to access the sampled concurrent value of an expression at the immediate past and future ticks of the global clock and to detect changes in the sampled concurrent value from the past (resp. current) tick of the global clock to its current (resp. next) tick.
Global clocking past sampled concurrent value functions:
REPLACE
Global clocking future sampled value functions:
WITH
Global clocking future sampled concurrent value functions:
Note to the editor. If 2476 has been accepted, do the following changes (on top of 2476)	.
REPLACE
20.13 Sampled value system functions
WITH
20.13 Sampled Concurrent value system functions
REPLACE
sampled_value_function ::=
	  $sampled(expression)
	| $rose(expression [, [clocking_event] ])
	| $fell(expression [, [clocking_event] ])
	| $stable(expression [, [clocking_event] ] )
	| $changed(expression [, [ clocking_event ] ])
	| $past(expression1 [, [number_of_ticks ] [, [expression2 ] [, [clocking_event]]] ])
WITH
sampled_value_function concurrent_value_function ::=
	  $sampled(expression)
	  $concurrent(expression)
	| $rose(expression [, [clocking_event] ])
	| $fell(expression [, [clocking_event] ])
	| $stable(expression [, [clocking_event] ] )
	| $changed(expression [, [ clocking_event ] ])
	| $past(expression1 [, [number_of_ticks ] [, [expression2 ] [, [clocking_event]]] ])
REPLACE
Syntax 20-14—Sampled value system function syntax (not in Annex A)
System functions based on sampled values (16.5) and global clocking (14.14) are provided to perform various temporal calculations.  These functions are fully described in other clauses as follows:
· Sampled value functions $sampled, $rose, $fell, $stable, $changed, and $past are described in 16.9.3.
· Global clocking functions $past_gclk, $rose_gclk, $fell_gclk, $stable_gclk, $changed_gclk, $future_gclk, $rising_gclk, $falling_gclk, $steady_gclk, and $changing_gclk are described in 16.9.4.
WITH
Syntax 20-14—Sampled Concurrent value system function syntax (not in Annex A)
System functions based on sampled concurrent values (16.5) and global clocking (14.14) are provided to perform various temporal calculations.  These functions are fully described in other clauses as follows:
· Sampled Concurrent value functions $sampled, $concurrent, $rose, $fell, $stable, $changed, and $past are described in 16.9.3.
· Global clocking functions $past_gclk, $rose_gclk, $fell_gclk, $stable_gclk, $changed_gclk, $future_gclk, $rising_gclk, $falling_gclk, $steady_gclk, and $changing_gclk are described in 16.9.4.
Note to the editor. Do the following changes unconditionally.
39.4.2 Placing assertions callbacks
REPLACE
e)  See 39.4.2.1 for callbacks for assertions containing global clocking future sampled value functions.
39.4.2.1 Placing callbacks for assertions with global clocking future sampled value functions
Callback execution for assertions referring to global clocking future sampled value functions (see 16.9.4) has the following peculiarities:
WITH
e)  See 39.4.2.1 for callbacks for assertions containing global clocking future sampled concurrent value functions.
39.4.2.1 Placing callbacks for assertions with global clocking future sampled concurrent value functions
Callback execution for assertions referring to global clocking future sampled concurrent value functions (see 16.9.4) has the following peculiarities:
REPLACE
Figure 39-1—Assertions with global clocking future sampled value functions
WITH
Figure 39-1—Assertions with global clocking future sampled concurrent value functions
REPLACE
C.2.2 $sampled with a clocking event argument
IEEE Std 1800-2005 17.7.3 required that an explicit or inferred clocking event argument be provided for the
$sampled assertion system function. In this version of the standard, the semantics of $sampled have been changed to a form that does not depend on a clocking event. Therefore the syntax for defining the clocking event argument to $sampled is deprecated and does not appear in this version of the standard.
WITH
C.2.2 $sampled with a clocking event argument assertion system function
IEEE Std 1800-2005 17.7.3 required that an explicit or inferred clocking event argument be provided for the
$sampled assertion system function. In this version of the standard, the semantics of $sampled have been changed to a form that does not depend on a clocking event. Therefore the syntax for defining the clocking event argument to $sampled is deprecated and does not appear in this version of the standard.
IEEE Std 1800-2009 16.9.3 defined an assertion system function $sampled. This version of the standard introduces a system function $concurrent which captures design behavior in the concurrent assertion context more correctly. Therefore the assertion system function $sampled is deprecated and does not appear in this version of the standard.
REPLACE
F.3.4.4 Derived sampled value functions
· $sampled(e)e.
WITH
F.3.4.4 Derived sampled concurrent value functions
· $sampled$concurrent(e)e.
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