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�
1.	INTRODUCTION


Where this document places requirements on the ACU software these requirements are given numbers in the form TCA.B.C where A.B is the section in which the requirement occurs and C is a sequence number within that section. Spacecraft Data Base (SDB) Verification Control Numbers (VCN) are given as [32xyz].





There are three types of block telecommands : Level 0, Level 1, and Level 2 as defined in Section 3.2.3. of AD(1) (see below). 


TC1.1   	[32770]


Level 0 and Level 1 block telecommands shall be executed by functions of the operating system software.


TC1.2   	[32771]


Level 2 block telecommands shall be executed by functions of the application software of the ACU.


TC1.3	[32772]


Correctly received block telecommands shall be executed within one second of the acquisition of the last word of the block telecommand. In cases where a block telecommand may initiate action that may not complete within one second (e.g. some instances of the thruster block telecommand) then the initiation of the required action shall occur within one second of the acquisition of the last word of the block telecommand.





Block telecommands are assigned reference identifiers of the form ABACUxyz where A denotes an AOCS function and B denotes a block telecommand in accordance with AD(5) (see below). ACU denotes the AOCS unit and xyz denotes the function within this unit - x denotes the level of the block telecommand (1 = level 0, 2 = level 1, and 3 = level 2) and yz is an arbitrary number within a level.





Block telecommands may be received and executed when the ACU is in all modes except inactive mode.





The format of block telecommands is given in AD(2) (see below).





�
The following documents are referenced herein as AD(n) :-





AD(1)�
SOHO AOCS ACU SW User Requirements Document�
SH-BAE-RS-632�
�
AD(2)�
OBDH Block Command standard �
SH-MAT-SR-00-BC�
�
AD(3)�
SOHO AOCS ACU Telemetry Packet Requirements Definition �
SH-BAE-RS-637�
�
AD(4)�
SOHO AOCS MACS Bus Transaction Protocols �
SH-BAE-ID-698�
�
AD(5)�
Interface Control Data Requirements �
SH-MAT-NT-01012�
�



These documents are referenced at their latest issues.





Reference within this document to recoverable error action refers to action as given in Section 3.2.9 of AD(1).


2.	LEVEL 0 BLOCK TELECOMMANDS


TC2.1	 [32773]


These telecommands are provided for ground based fault diagnosis and fault recovery only. They should not be used during nominal operation - this is a constraint on ground operations/OBDH functions, not on the ACU software.





The following Level 0 block telecommands shall be implemented :-





ABACU001	:	Unchecked write to input/output address space


ABACU002	:	Unchecked write to ACU RAM memory


ABACU003	:	Write to current telemetry packet


ABACU004	:	Dummy telecommand





Details of these block telecommands are given in the following sections.


2.1	�
Block Telecommand ABACU001 : Unchecked Input/Output Address Space Write


Identifier	:	ABACU001





Format 		:	Header  xx00010001000011 (X443H)





				Address word


				Data word


				Checksum





Total number of words : 4


TC2.1.1                                                	[32774]


Execution :


The most significant bit of the address word shall be forced to the clear state to ensure that the address is that of an output location rather than of an input location. An XIO instruction shall then be executed to write the data to that address in input/output address space. No checks shall be performed on either that address or data for validity of content or of function.


TC2.1.2                                                	[32775]


Any code associated with the execution of this block telecommand that may be used to modify the low memory control register shall always execute in RAM memory.


TC2.1.3	[32776]


The successful execution of this block telecommand shall be reported following execution of the XIO instruction.


Note that the use of this telecommand to assert the SURE processor discrete output signal may inhibit all external interrupt inputs to the processor; this will suspend all scheduled task execution, prevent block telecommand execution, and prevent packet telemetry acquisition (this situation is recoverable by a hardware ACU reset i.e. power off and then power back on).


2.2	�
Block Telecommand ABACU002 : Unchecked Write To Memory


Identifier	:	ABACU002





Format 		:	Header :	xx00010001100011 (X463H) to


   					xx00010001110010 (X472H)





				Address word


				Data word 1


				0 to 15 further data words





				Checksum





Total number of words :   4 (minimum)


    			19 (maximum)


TC2.2.1                                                	[32777]


Execution :	


The number of data words are determined from the block length field of the block telecommand header. The data words are written to RAM memory in successive location commencing from the address provided by the block telecommand : addresses shall wrap round from 0FFFFH to 0000H. No checks shall be made on the validity or function of the addresses and data provided by this block telecommand. It is pointed out that careless use of this block telecommand may lead to subsequently anomalous action by the ACU : e.g. it is possible for the execution of this block telecommand to overwrite (and, therefore, corrupt) the code that is actually executing it or for the stack that holds the return linkage for the telecommand execution function to be overwritten.


TC2.2.2                                                	[32778]


The successful execution of this block telecommand shall be reported after the last word has been written to memory.


2.3	�
Block Telecommand ABACU003 : Write To Current Telemetry Packet


Identifier	:	ABACU003





Format 		:	Header  xx00010010000011 (X483H)





				Packet position


				Packet data





				Checksum





Total number of words : 4 


TC2.3.1	[32779]


Execution:	


The packet data word shall be entered into the current telemetry packet at the specified position if that position lies within the telemetry packet otherwise no action shall be taken. It should be noted that it is possible that the data written into the telemetry packet may subsequently be overwritten by normal telemetry acquisition functions before the packet is acquired by the OBDH sub-system.


TC2.3.2	[32780]


The successful execution of this block telecommand shall be reported after the data word has been entered into the current telemetry packet.


This command is provided to facilitate overall verification of the ground to spacecraft to AOCS to spacecraft to ground telemetry/telecommand loop.


NOTE : the current telemetry packet as referenced here is the buffer of telemetry data that will be acquired by the AOCS RTU following the next assertion of the BCP1 format/broadcast pulse.


2.4	�
Block Telecommand ABACU004 : Dummy Telecommand


Identifier	:	ABACU004





Format 		:	Header  xx00010000000001 (X401H)





				Checksum





Total number of words : 2


TC2.4.1	 [32781]


Execution :


The execution of this block telecommand shall have no action. This telecommand is provided to allow the block telecommand reception, verification, and execution functions to be checked without side effects.


TC2.4.2                                             	[32782]


The successful execution of this block telecommand shall always be reported by its execution function.





3.	LEVEL 1 BLOCK TELECOMMANDS


TC3.1                                                  	[32783]


Level 1 block telecommands are associated with functions of the IOS and SWS layers of the software. They shall be executed by functions of the SWS layer.





The following Level 1 block telecommands shall be implemented :-





ABACU101	:	MACS bus command


ABACU102	:	Change task parameters


ABACU103	:	Checked memory write


ABACU104	:	Set packet type


ABACU105	:	Set memory dump parameters


ABACU106	:	Input/output address space read


ABACU107	:	Not used


ABACU108	:	On board time transmission





Details of these block telecommands are given in the following sections.


3.1	�
Block Telecommand ABACU101 : MACS Bus Command


Identifier	:	ABACU101





Format 		:	Header  xx00010010100110 (X4A6H)





				Command type


				Destination address


				Sub-address


				Data 


				Retry count





				Checksum





Total number of words : 7


TC3.1.1                                                	[32784]


Execution :


A MACS bus transaction shall be initiated as specified by the block telecommand.


Command type 	0000H	:	BRD cmd	(data not used)


	0001H	:	RC  cmd	(data not used)


	0002H	:	RCP cmd	(data not used)


	0003H	:	RD  cmd			


	0004H	:	TI  cmd	(data not used)


	other values not permitted.





Destination address : 	a value in the range 0000H to  001FH. No other values shall   be permitted.


Sub-address:	a value in the range 0000H to 001FH. No other values shall be permitted.


Data:	the data field for an RD transaction. No function for any other transaction.


Retry count:	the number of times the transaction shall be retried   if not successful. This shall be a value in the range 0000H to 001FH. This value shall have  no significance for a BRD transaction (which shall not be retried)


TC3.1.2                                                	[32785]


If it is not possible to complete the commanded MACS bus transaction without exceeding the commanded number of retries then recoverable error action shall be taken and no further execution for that particular instance of this block telecommand shall take place.





The abbreviations used are as given in Appendix A of AD(1).


TC3.1.3                                               	[32786]


The use of values that are not permitted shall result in recoverable error action as defined in AD(1) and there shall not be a resultant MACS bus transaction initiated.


TC3.1.4     	[32787]


The successful execution of this block telecommand shall be reported if the required MACS bus transaction is completed without errors.


3.2	�
Block Telecommand ABACU102 : Change Task Scheduling Parameters Command


Identifier	:	ABACU102





The remainder of the description for the ABACU102 block telecommand assumes the use of a task scheduling system as described in Section 4.1.1 of AD(1).





Format 		:	Header  xx00010011000100 (X4C4H)





				Task number


				New task period parameter


				New task phase parameter





				Checksum





Total number of words : 5


TC3.2.1                                                	[32788]


Execution :


The values of the phase and period parameters in the task control block of the task specified are set to the new values so that the next execution of the task (if any) occurs after the task scheduler has executed for the number of times specified by the phase period and the task then executes on every Nth run of the task scheduler where N is value of the period parameter. 


Task number :	The position of the task control block (commencing from 0) in the linked list of task control blocks.  Synchronous tasks shall be identified by the addition of 08000H to the position number. OS tasks shall be identified by the addition of 04000H to the position number.


New phase parameter :	a sixteen bit signed twos complement value. A negative   value turns the task off (i.e.   it does not execute while its   phase parameter has a negative   value).


New period value:	a sixteen bit unsigned value.


TC3.2.2                                                	[32789]


If the specified task does not exist then recoverable error action shall be taken and no further execution action for that particular instance of this block telecommand shall take place.


TC3.2.3                                                	[32790]


The successful execution of this block telecommand shall be reported following the required update of task scheduling parameters.





NOTE : The use of this block telecommand to turn off the task which executes it may not be recoverable without ACU reset!


3.3	�
Block Telecommand ABACU103 : Checked Memory Write Command


Identifier	:	ABACU103


Format 		:	Header  	xx00010011100011 (X4E3H) to


	  					xx00010011110010 (X4F2H)





				Address


				Data word 1


				0 to 15 further data words





				Checksum





Total number of words :	4 (minimum)


					19 (maximum)


TC3.3.1                                                	[32791]


Execution :


The address and number of data words are checked to determine if the data words may be immediately loaded into RAM memory commencing from the specified address (wrapping round from 0FFFFH to 00000H if necessary) without any possibility of writing into any of the areas listed below.


TC3.3.2                                                	[32792]


If the data words would be loaded into RAM (which could cause resultant anomalous action) then recoverable error action is taken (with no further execution action) otherwise the data words are written into RAM memory commencing from the specified address.





The areas of memory that should not be written to are :-


	1) Stack areas


	2) Interrupt service and linkage pointers


	3) Interrupt service and linkage areas


	4) Block telecommand execution code and data areas


	5) Other areas as determined by compiler specific requirements


TC3.3.3                                                	[32793]





The successful execution of this block telecommand shall be reported after the last data word has been written into memory.


3.4	�
Block Telecommand ABACU104 : Set Telemetry Packet Type


Identifier	:	ABACU104





Format 		:	Header  xx00010100000010 (X502H)





				Type code





				Checksum





Total number of words : 3


TC3.4.1                                                	[32794]


Execution :


The telemetry packet type to be built up by the ACU after the next assertion of the format pulse (and subsequently until the packet type is again changed) is set in accordance with the type code. The RTU will acquire one further packet of the current type (the packet being currently built up by the ACU at the time of execution of this block telecommand) and will then acquire packets of the newly requested type.





Type code : 	Bit  0 (MS bit)	:	not used


	Bit  1		:	not used


	Bit  2		:	not used


	Bit  3		:	not used


	Bit  4		:	not used


	Bit  5		:	not used


	Bit  6		:	not used


	Bit  7		:	not used


	Bit  8		:	not used


	Bit  9		:	not used


	Bit 10		:	Type code


	Bit 11		:	not used


	Bit 12		:	not used


	Bit 13		:	Sub-type code


	Bit 14		:	Sub-type code


	Bit 15		:	Sub-type code


where bit 10 encodes the packet type as :-


		bit 10


Packet type 2	0	(default packet type)


Packet type 3	1	(repeated data packet)


Bits 13 to 15 are unused if the packet type is 2. 


For packet type 3, bits 13 to 15 encode the sub-packet type as follows:


Sub-packet type�
bit 13�
bit 14�
bit 15�
�
3.1�
0�
0�
1�
�
3.2�
0�
1�
0�
�
3.3�
0�
1�
1�
�
3.4�
1�
0�
0�
�
Other combinations of these bits are not used.





TC3.4.2                                                	[32795]


If the type code is not valid or is an unused code then recoverable error action shall be taken and no further execution for that particular instance of this block telecommand shall take place; telemetry packet acquisition shall continue with the previously valid packet type.


TC3.4.3                                                	[32796]


The successful execution of this block telecommand shall be reported following the updating of the packet type code to a required valid setting.





Packet types and sub-packet types are defined in AD(3).


3.5	�
Block Telecommand ABACU105 : Set Memory Dump Parameters


Identifier	:	ABACU105





Format 		:	Header xx00010100100011 (X523H)





				Address


				Increment





				Checksum





Total number of words : 4


TC3.5.1                                                	[32797]


Execution :


The start address of the block of memory dumped in the 	telemetry packet shall be set to the specified value. The value specified by the increment shall be added to the start address before the acquisition of successive packets (addition shall be modulo 010000H).


TC3.5.2                                                	[32798]


The memory dump information for memory addressed in the lower 32 Kwords of the memory address space shall be the memory selected as operand (data) memory by the current contents of the low memory control register.


TC3.5.3                                               	[32799]


The successful execution of this block telecommand shall be reported after the dump block start address and increment have been set to the values required.


NOTE : if the telemetry packet being acquired is the extended memory dump block then this telecommand sets the type for the memory dump and the address of the first block in the dump. A fixed address increment of 512 words is assumed and the address increment word in this block telecommand is ignored.


3.6	�
Block Telecommand ABACU106 : Input/Output Address Space Read


Identifier	:	ABACU106





Format 		:	Header  xx00010101000010 ((X542H)





				Address





				Checksum





Total number of words : 3


TC3.6.1                                                	[32800]


Execution :


The most significant bit of the address shall be forced to the asserted state to ensure that it represents an input address. Data shall then be read from that address and shall be placed in the location provided for this purpose in the Type 2 Telemetry Packet. No check will be made to determine if this will overwrite a previous value placed in that packet by the execution of this block telecommand i.e. there will be an operational constraint that this command will only be issued once during the acquisition of any telemetry packet from the ACU.


TC3.6.2	[32801]


The successful execution of this block telecommand shall be reported after the data has been placed in the telemetry buffer.


NOTE : it should be noted that the use of this block telecommand to read and clear the processor fault register (i/o read address 0A00FH) will have the side effect of writing to the fault register.


3.7	�
Block Telecommand ABACU107 : Unused Block Telecommand


Identifier	:	ABACU107





There is no use defined for this block telecommand. Any receipt of this block telecommand shall be reported as a block telecommand error.


3.8	�
Block Telecommand ABACU108 : On Board Time Transmission


Identifier	:	ABACU108





Format 		:	Header  xx00 0100 0010 0100 (X424H)





				OBT bytes 6 and 5 (MSB)


				OBT bytes 4 and 3


				OBT bytes 2 and 1 (LSB)





				Checksum





Total number of words : 5


TC3.8.1	[32802]


Execution :


Details of the data words and their format are given in AD(2). The data words provided by this command shall be stored. At assertion of the BCP1 broadcast pulse from the RTU following receipt of these data words the ACU spacecraft clock shall be updated to reflect the time provided by these data words. Bits of the data words that have significance of less than 4 mS shall be treated as though they are set to zero at all times.


TC3.8.2                                                	[32803]


The successful execution of this block telecommand shall be reported after the ACU spacecraft clock (LOBT) has been updated.





4.	LEVEL 2 BLOCK TELECOMMANDS


TC4.1                                                  	[32804]


Level 2 block telecommands are associated with functions of the ASW layer of the software. They shall be executed by functions of the ASW layer.





The following Level 2 block telecommands shall be implemented :-





ABACU201	:	Thruster command


ABACU202	:	Unused


ABACU203	:	Change SAS bias


ABACU204	:	Unused


ABACU205	:	Roll Manoeuvre command


ABACU206	:	Roll Attitude Telemetry Command


ABACU207	:	Unused


ABACU208	:	Unused


ABACU209	:	Modify hardware configuration parameter


ABACU210	:	Roll Steering Law Common Functions command


ABACU211	:	SSU command


ABACU212	:	Unused


ABACU213	:	SSU Common Functions command


ABACU214	:	FPSS Common Functions command


ABACU215	:	General Mode command


ABACU216	:	PROS Common Functions command (not used)


ABACU217	:	WDE  Common Functions command


ABACU218	:	General ASW Common Functions command


ABACU219	:	Set PCPG task parameters





Details of these block telecommands are given in the following sections.


4.1	�
Block Telecommand ABACU201 : Thruster Command


Identifier	:	ABACU201


Format 		:	Header  xx00010110010101 (X595H)





Thruster A selection


Thruster A on time


Thruster A start time


Thruster A repetition count


Thruster A repetition interval





Thruster B selection


Thruster B on time


Thruster B start time


Thruster B repetition count


Thruster B repetition interval





Thruster C selection


Thruster C on time


Thruster C start time


Thruster C repetition count


Thruster C repetition interval





Thruster D selection


Thruster D on time


Thruster D start time


Thruster D repetition count


Thruster D repetition interval





Checksum





Total number of words : 22





The thruster selection shall be coded as :-


XXX0H	:	no thruster selected


XXX1H	:	thruster 1 selected


XXX2H	:	thruster 2 selected


XXX3H	:	thruster 3 selected


XXX4H	:	thruster 4 selected


XXX5H	:	thruster 5 selected


XXX6H	:	thruster 6 selected


XXX7H	:	thruster 7 selected


XXX8H	:	thruster 8 selected





The format of the on time parameters will be 16 bit signed 2s complement integer format. Negative values shall be treated as though they were zero values. The scaling of the on time parameters is 1 LS bit = 0.244 mS. The format of the start time parameters will be unsigned integer (i.e. range from 0 to 65535) and the scaling of the start time parameters is 1 LS bit = 1 second.


The format of the repetition count parameter will be a signed 2s complement number. Negative values shall be treated as though they were zero.


The format of the repetition interval parameter will be a 2s complement signed integer. Negative values shall be treated as though they were zero. The scaling of the repetition interval is 1 LS bit = 100 mS.


TC4.1.1                                                	[32805]


Execution :


MACS bus  transactions to the active CAE shall be initiated to command the firing of the selected thrusters with the provided on times. The firing shall commence when the 16 successive bits of the 48 bit LOBT with LS bit significance = 1 second is equal to the start time parameter (within ±1 second of the LOBT value being updated). 


If two or more thrusters are selected then the first firings for the selected thrusters shall be commanded by a single thrusters initiate command to the CAE. The requested thruster firings for each selected thruster shall then be repeated for a total (including the first firing) number of times equal to the commanded repetition count with successive thruster initiation commands occurring at intervals given by the commanded repetition interval (± 5 mS).


In any 100 mS period there shall only be one thruster initiation command associated with the execution of this block telecommand e.g. if thruster 1 is commanded to fire at 100 mS intervals and thruster 3 is commanded to fire at 300 mS then the thruster initiation command to fire thruster 3 will also command the required firing of thruster 1 in that same 100 mS interval.


The following error conditions may be associated with this block telecommand :-


The thruster selection A, B, C, D includes repeated thruster selection i.e. the correct condition requires all selected thrusters to be different.


The thruster selection code is not included in the above list.


If the delay between the receipt of this block telecommand and the time when firing should commence  is greater than 4096 seconds.


Any repetition count is less than one.


Any repetition count is greater than one and the repetition interval is less than one.


A thruster firing sequence previously commanded by this block telecommand is currently in progress.


A required MACS bus transaction cannot be successfully achieved without a maximum of one  retry.


No CAE is indicated as active.


The delay between the value at LOBT at the  acquisition of this block telecommand and any value for commencement of firing derived from the start    time values provided by this block telecommand is greater than 4096 seconds (+/- 1 second) i.e. if the  difference between any start time value and the sixteen bit sub-set of LOBT (with LSB = 1 second), ignoring any carry, overflow, or underflow, is greater than 4096 seconds.


The active mode is CRP.


The active mode is Normal Mode.


TC4.1.2	[32806]


If any of the above error conditions is detected then recoverable error action shall be taken and no further execution action for that particular instance of this block telecommand shall be taken.


TC4.1.3	[32807]


The successful execution of this block telecommand shall be reported after it has been determined that there are no error conditions and after the parameters have been stored for subsequent use. Note that in the case of error condition G it is possible that both an error and successful execution may be reported. This is a consequence of the desirability of a telecommand execution report being available soon after telecommand acquisition whereas the command action may require some time to be completed. For condition G it is sufficient that the error is reported by the standard MACS bus error reporting i.e. the only additional error action required for condition G shall be the termination of the command execution.





NOTE : there will be an operational constraints on the use, by ground, that this block telecommand will not be used during modes in which thruster control is active for control law operation. Thruster commanding by ground is still available by use of the MACS bus telecommand in such modes but interaction of thruster initiation commands will require careful consideration.


TC4.1.4	


On successful execution of this block telecommand, the following actions shall be performed:


	Thruster_Command_in_Progress = TRUE


	Drift_Estimator_Initialised = FALSE		(See section 3.23.5.6)


	CRS_Drift_Delta = 0.0				(See section 3.23.5.6)


	Star_Eligible = (others => FALSE)		(See section 3.23.2.11)


NB: ‘successful execution’ means initiation of thruster command processing (including any preceding delay), not completion of a thruster command.


TC4.1.5	


On completion or abortion  of a thruster command, the following actions shall be performed:


	Thruster_Command_in_Progress = FALSE





4.2	�
Block Telecommand ABACU202 : Reaction Wheel Command


Identifier	:	ABACU202





Format 		:	Header xx00010110100010 (X5A2H)





				Command word





				Checksum





Total number of words : 3





TC4.2.1	[32808]


No use is defined for this block telecommand. The acquisition of this block telecommand shall be reported as a block telecommand error and there shall be no associated execution action. Ground commanding of the reaction wheels is provided by use of the MACS bus block telecommand.


4.3	�
Block Telecommand ABACU203 : Change SAS Bias 


Identifier	:	ABACU203





Format 		:	Header  xx00 0101 1100 0110	(X5C6H)





				Data description word





Data word 1


Data word 2


Data word 3


Data word 4





				Checksum





Total number of words :	7


TC4.3.1                                                	[32809]


Execution :	


The execution of this block telecommand is determined by the contents of the data description word as follows :- 


0000H :	The values used for the current values of the variables QBIAS (used for the correction of SAS1 output offsets) shall be updated. The data words will provide the updating values as follows :-


	Data word 1	:	QBIAS(a) mantissa (16 MS bits)


	Data word 2	:	QBIAS�(a) mantissa (8 LS bits) and exponent


	Data word 3	:	QBIAS(b) mantissa (16 MS bits)


	Data word 4	:	QBIAS(b) mantissa (8 LS bits) and exponent


The format used for QBIAS will be MIL-STD-1750A single precision (32 bit) floating point format and the scaling will be in radians.


TC4.3.2                                                	[32810]


Any value for the data description word other than that given above shall be regarded as a block telecommand error and block telecommand error action shall be taken; no further execution action for that particular instance of this block telecommand shall take place.


TC4.3.3                                                	[32811]


Successful execution of this block telecommand shall be reported after the initialisation parameters have been updated to the required values.


4.4	�
Block Telecommand ABACU204 : Change Mode 3 (Fine Sun Acquisition) Parameters 


Identifier	:	ABACU204





Format 		:	Header  xx00010111100100	(X5E4)





				Data description word





				Data word 1


				Data word 2





				Checksum





Total number of words : 5


TC4.4.1                                                	[32812]


There are no regular variables exclusively associated with mode 3. All parameter updating required for mode 3 operation will be performed by the execution of the general mode block telecommand or by the execution of ASW Common Function block telecommands. Any execution of this block telecommand shall be reported as a block telecommand error. Successful execution of this block telecommand shall not be reported.


4.5	�
Block Telecommand ABACU205 : Roll Manoeuvre Command 


Identifier	:	ABACU205





Format 		:	Header  xx00011000001010	(X60AH)





				Data Description Word





Data word 1


Data word 2


Data word 3


Data word 4


Data word 5


Data word 6


Data word 7


Data word 8





				Checksum





Total number of words : 11





Execution :


The execution of this block telecommand is determined by the contents of the data description word as follows :-


TC4.5.1	[32813]


0000H	Invalid data description word. Block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall be taken.


TC4.5.2	Requirement deleted


TC4.5.3	[32815]


0001H	Invalid data description word. Block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall be taken.


TC4.5.4	[32816]


0002H	Invalid data description word. Block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall be taken.


TC4.5.7	


0003H	Invalid data description word. Block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall be taken.


(Note that the change to this requirement means that the change resulting from SWAR-0120 (Patch 2) is no longer effective.)


TC4.5.8	


0004H	The data words shall provide the new value for the parameter Requested_Slew_Angle (which is a delta angle) as follows :


	Data word 1 : Requested_Slew_Angle mantissa (16 MS bits).


	Data word 2 : Requested_Slew_Angle mantissa (8 LS bits) and exponent.


	Data words 3-8 : not used.


TC4.5.9	


0005H	If the Attitude_Man_in_Progress flag is clear, a roll manoeuvre shall be caused to commence, in accordance with the requirements for attitude profiles (see AD(1)), by setting the flag Roll_Manoeuvre_Requested to TRUE. If the Attitude_Man_in_Progress flag is not clear then block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall be taken.


	Data words 1 to 8 shall be ignored.


TC4.5.10	


0006H	Any currently executing roll manoeuvre shall be aborted, by setting the flag Abort_Attitude_Man to TRUE. Data words 1 to 8 shall be ignored.


TC4.5.5	[32817]


Any value for the data description word other than those described above shall be regarded as a block telecommand error and block telecommand error action shall be taken; no further execution action for that particular instance of this block telecommand shall be taken.


TC4.5.6	[32818]


The successful execution of this block telecommand shall be reported after the parameters have been updated to the required values.


All other required parameter updating associated with this mode will be performed by execution of the general mode telecommand or execution of Common Function telecommands.


4.6	�
Block Telecommand ABACU206 : Roll Attitude Telemetry Command


Identifier	:	ABACU206


Format 		:	Header  xx00011000100100 (X624H)


				Data Description Word


				Data word 1


				Data word 2


				Checksum


Total number of words : 5





Execution :


The execution of this block telecommand is determined by the contents of the data description word as follows :-


TC4.6.1	


0000H	Invalid data description word. Block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall be taken.


TC4.6.2


Requirement deleted.


TC4.6.3


0001H	The value used for Roll_TM_Offset shall be updated. The data words will provide the updating value as follows :-


	Data word 1 : Roll_TM_Offset mantissa (16 MS bits)


	Data word 2 : Roll_TM_Offset mantissa (8  LS bits) and exponent


	The format used for the value for Roll_TM_Offset will be MIL-STD-1750A single precision (32 bit) floating point format in units of radians.


TC4.6.4


Any value for the data description word other than those described above shall be regarded as a block telecommand error and block telecommand error action shall be taken; no further execution action for that particular instance of this block telecommand shall be taken.


TC4.6.5


Successful execution of this block telecommand shall be reported after the required parameter updating has taken place.


4.7	�
Block Telecommand ABACU207 : Change Mode 6 (Coarse Sun Pointing) Parameters


Identifier	:	ABACU207





Format 		:	Header  xx00011001001000 (X648H)





Data Description Word





Data word 1


Data word 2


Data word 3


Data word 4


Data word 5


Data word 6





Checksum





Total number of words : 9


TC4.7.1	[32819]


There are no regular variables exclusively associated with mode 6. All parameter updating required for mode 6 operation will be performed by the execution of the general mode block telecommand or by the execution of ASW Common Function block telecommands. Any execution of this block telecommand shall be reported as a block telecommand error. Successful execution of this block telecommand shall not be reported.


4.8	�
Block Telecommand ABACU208 : Change Mode 7 (Normal Mode) Parameters


Identifier	:	ABACU208





Format 		:	Header  xx00011010001010 (X68AH)   





				Data Description Word





Data word 1


Data word 2


Data word 3


Data word 4


Data word 5


Data word 6


Data word 7


Data word 8





				Checksum





Total number of words : 11


TC4.8.1 	[32820]


There are no regular variables specifically associated with mode 7. This block telecommand, therefore, shall not be used. Any variable updating required for mode 7 operation will be performed by the execution of general mode block telecommands or by the execution of Common Function block telecommands.


TC4.8.2 	[32821]


This block telecommand may be correctly received and acknowledged by toggle bit action but shall not initiate any execution action. It shall not have successful execution reported. Any execution of this block telecommand shall be reported as a block telecommand error.





4.9	�
Block Telecommand ABACU209 : Modify Hardware Configuration Parameter


Identifier	:	ABACU209





Format 		:	Header  xx00011010100010 (X6A2H)





				New hardware configuration parameter





				Checksum





Total number of words : 3


TC4.9.1	[32822]


Execution :


The hardware configuration parameter shall be checked for validity. An invalid condition is indicated if both main (A) and redundant (B) functions of any sensor are set to active, or if the main and redundant CAE functions are both set to active or if more than one IRU is set to active. If an invalid condition is detected then a telecommand error shall be reported otherwise the hardware configuration parameter shall be set to the new value to inform the ACU of the sensors and actuators to be used for attitude control and for telemetry data acquisition.


If bit 0 is 0 then the data word shall be interpreted as a new hardware configuration uplinked from ground :


Hardware configuration parameter :-


Bit  15 (LS bit)	0 : +ZX  wheel active


	1 : +ZX wheel inactive





Bit  14	0 : -YX wheel active


	1 : -YX wheel inactive





Bit  13	0 : -ZX   wheel active


	1 : -ZX   wheel inactive





Bit  12	0 : +YX  wheel active


	1 : +YX  wheel inactive





Bit  11	0 : Main (A) SSU inactive


	1 : Main (A) SSU active 





Bit  10	0 : Redundant (B) SSU inactive


	1 : Redundant (B) SSU active





Bit  9	0 : Main (A) FPSS inactive


	1 : Main (A) FPSS active





Bit  8	0 : Redundant (B) FPSS inactive


	1 : Redundant (B) FPSS active





Bit  7	0 : (A) IRU inactive 


	1 : (A) IRU active 





Bit  6	0 : (B) IRU inactive


	1 : (B) IRU active





Bit  5	0 : Main (A) CAE inactive


	1 : Main (A) CAE active





Bit  4	0 : Redundant (B) CAE inactive


	1 : Redundant (B) CAE active





Bit  3	Wheel selection bit X





Bit  2	Wheel selection bit Y





Bit  1	0 : (C) IRU inactive


	1 : (C) IRU active





Bit  0 (MS bit)	0





Note : an active main (A) CAE implies active main (A) PROS and SAS functions and an active redundant (B) CAE implies active redundant (B) PROS and SAS functions.


TC4.9.2	[32823]


If bit 0 is 1 then this block telecommand shall be interpreted as an on-board derived command to change the IRU functions as shown in bits 7, 6, and 1. The other units (Wheels, SSU, FPSS, and CAE) shall remain unchanged.


TC4.9.3                                                	[32824]


(requirement deleted)


TC4.9.4                                                	[32825]


The successful execution of this block telecommand shall be reported after all copies of the configuration data have been updated to the required value.


TC4.9.5                                                	[32863]


If bit 0 is 0 then bits 2 and 3 shall encode the selection of the wheel decoupling matrix to be used (see Appendix B13 of AD(1)) as follows :-





Bit 3 X	Bit 2 Y		Matrix selection


	1	0		a=+ZX, b=-ZX, c=+YX (1, 3, 4)


	1	1		a=+ZX, b=-YX, c=-ZX (1, 2, 3)


	0	1		a=+ZX, b=-YX, c=+YX (1, 2, 4)


	0	0		a=-YX  b=-ZX  c=+YX (2, 3, 4)





There is no requirement to check consistency between bits 12 to 15 and bits 2 and 3. Bits 12 to 15 indicate if MACS bus transactions should be sent whereas bits 2 and 3 indicate the selection of a matrix for control purposes.





NOTE : there are no timing or sequencing constraints associated with execution of this block telecommand other than those associated with the acquisition and execution of all block telecommands.


4.10	�
Block Telecommand ABACU210 : Roll Steering Law Common Functions Command


Identifier	:	ABACU210





Format		:	Header 	xx00011011000011 (X6C3H) to


						xx00011011011110 (X6DEH)





				Data Description Word





				1 to 28 data words





				Checksum





Total number of words : 4 to 31





Execution : 


The execution of this block telecommand is determined by the contents of the data description word.


TC4.10.1	[32826]


If the data description word is 0000H then any number of data words other than 1 or 4 shall be regarded as an error and block telecommand error action shall be taken with no further execution taken for such instances of this block telecommand. If there are exactly four data words then the current values of the Roll Steering Law Common Functions variables Enable_Roll_Steering_Law, Roll_Steering_Start_Time, Roll_Steering_Update_Period, and Roll_Steering_Address shall be updated. 


The 4 data words will provide the updating values as follows :-


Data word 1	:	Enable_Roll_Steering_Law


Data word 2	:	Roll_Steering_Start_Time


Data word 3	:	Roll_Steering_Update_Period


Data word 4	:	Roll_Steering_Address_Update


The following algorithm shall be performed:


	IF data word 1 has the value FFFFH THEN


		IF  (	(SSU mode = Searching/Tracking) OR


			(SSU mode = Searching/Tracking Restricted) OR


			(SSU mode = Mapping ) ) 


			AND the control star is currently valid 


			AND Star_Eligible(Control_Star) THEN


			Enable_Roll_Steering_Law := TRUE


		ELSE


			block telecommand error action shall be taken .


			No further execution action for that particular instance of this block telecommand shall be taken.


		END IF


	ELSE


		Enable_Roll_Steering_Law := FALSE


	END IF


where the check for star validity is a check that the IN field for the control star channel number in the most recently acquired star data status word (as defined in AD(13)) indicates ‘Data valid - full accuracy’.


Roll_Steering_Start_Time, Roll_Steering_Update_Period and Roll_Steering_Address_Update will be 16 bit unsigned integers with the LS bit corresponding to a value of 1 second. If the value of Roll_Steering_Start_Time is such that the difference between the start of the roll steering time derived from that value and the current value of LOBT is greater than 4096 seconds (+/- 1 second) then block telecommand error action shall be taken with no further execution action for that instance of this block telecommand. 


The value of the variable Roll_Steering_Address shall be updated to the value of Roll_Steering_Address_Update provided that its value is in the range 0 to 399. If it is not in this range then block telecommand error action shall be taken with no further execution action for that instance of this block telecommand. 


If there is exactly one data word then the flag Enable_Roll_Steering_Law shall be updated as described above.


TC4.10.2	[32827]


If the data description word is in the range 0001H to 0190H (1 to 400 decimal) and the number of data words is odd then block telecommand error action shall be taken and no further execution action shall be taken for such instances of this block telecommand. If there are an even number of data words then the data description word shall be decremented and then regarded as an address of a value in Roll_Steering_Law_Table. The first pair of data words shall provide a data value to be placed in the table at that address. Successive pairs of data words shall provide data to be placed in successive locations in the table (with the address wrapping round from 399 to 0 if necessary).


The format of the data provided by the pairs of data words will be MIL-STD-1750A single precision (32 bit) floating point format with the first word of the pair providing the 16 MS bits of the mantissa and the second word of the pair providing the 8 LS bits of the mantissa and the exponent. The data words will provide values in radians.


Note that, for all instances of this block telecommand, current values are updated, not initialisation values.


TC4.10.3	[32828]


Any value for the data description word that does not lie in the range 0000H to 0190H shall be regarded as an error and block telecommand error action shall be taken with no further execution action for such instances of this block telecommand.


TC4.10.4	[32829]


Successful execution of this block telecommand shall be reported after the data variables have been updated with the required values.


4.11	�
Block Telecommand ABACU211 : SSU Command


Identifier	:	ABACU211





Format 		:	Header :	xx00011011100010 (X6E2H) to


						xx00011011101000 (X6E8H)





				Command word





				0 to 6 data words





				Checksum





Total number of words : 3 to 9





Execution :


Commands shall be sent to the SSU via the MACS bus to command the SSU. The transactions to the SSU will be a command transaction that may be preceded by up to 13 associated data transactions. Details of MACS bus transactions to the SSU are given in AD(4). The command word of this block telecommand determines the command to the SSU as described subsequently.


TC4.11.1	[32830]


Command word	: 0000H 	- reset SSU


Header  word	: xx00011011100010 (X6E2H)


Data words	: none


A reset command shall be sent to the active SSU. 


TC4.11.2	[32831]


Command word	: 0001H	- set CCD test mode


Header word	: xx00011011100010 (X6E2H)


Data words	: none


A set CCD test command shall be sent to the active SSU.


TC4.11.3	[32832]


Command word	: 0002H	- set memory test mode


Header word	: xx00011011100010 (X6E2H)


Data words 	: none


A set memory test command shall be sent to the active SSU.


TC4.11.4	[32833]


Command word	: 0003H	- set standby mode


Header word	: xx00011011100010 (X6E2H)


Data words	: none


A set standby mode command shall be sent to the active SSU.


TC4.11.5	[32834]


Command word : 0004H	- set searching/tracking mode


Header word  : xx00011011100111 (X6E7H)


Data word 1  : Y coordinate of search window centre


Data word 2  : Z coordinate of search window centre


Data word 3  : Length of search window


Data word 4  : Width of search window


Data word 5  : Star magnitude threshold/Star release number


A searching/tracking command sequence shall be sent to the active SSU. This sequence consists of a number of data transactions followed by a mode command as given in AD(4). The format of the data words will be as follows -


Data word 1 :	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-11 of AD(4).


Data word 2 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-12 of AD(4).


Data word 3 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-13 of AD(4).


Data word 4 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-14 of AD(4).


Data word 5 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-15 of AD(4).


Execution of this block telecommand with command word 0004H may use the SSU Common Functions as described in section 3.23.2 of AD(1).


TC4.11.6 	[32835]


Command word : 0005H - set searching/tracking restricted mode


Header word  : xx00011011100101 (X6E5H)


Data word 1  : Y coordinate of search window centre


Data word 2  : Z coordinate of search window centre


Data word 3  : Star magnitude threshold/Star release number


A searching/tracking restricted command sequence shall be sent to the active SSU. This sequence consists of a number of data transactions followed by a mode command as given in AD(4). The format of the data words will be as follows -


Data word 1 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-11 of AD(4).


Data word 2 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-12 of AD(4).


Data word 3 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to,bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-15 of AD(4).


TC4.11.7 	[32836]


Command word : 0006H - set mapping mode


Header word  : xx00011011100011 (X6E3H)


Data word 1  : Star magnitude threshold/Star release number


A set mapping mode command sequence shall be sent to the active SSU. This sequence consists of a data transaction followed by a mode command as given in AD(4). The format of the data word will be as follows -


Data word 1 :	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-15 of AD(4).


The star data derived by the SSU during the mapping operation shall be collected in a buffer for subsequent downloading to ground in telemetry. Note that the functionality required of this telecommand execution is the same as that defined for the SSU Common Function SSU.7 (section 3.23.2.7. of AD(1)) and thus use may be made of that Common Function.


TC4.11.8	[32837]


Command word : 0007H	- program uploading


Header word  : xx00011011101000 (X6E8H)


Data word 1  : Address of first word to be uploaded


Data word 2  : First word to be uploaded


Data word 3  : Address of second word to be uploaded


Data word 4  : Second word to be uploaded


Data word 5  : Address of third word to be uploaded


Data word 6  : Third word to be uploaded


A program upload command sequence shall be sent to the active SSU. This sequence consists of a number of data transactions followed by a mode command as given in AD(4). The format of the data words will be as follows -


Data word 1 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-16 of AD(4).


Data word 2 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-17 of AD(4).


Data word 3 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-18 of AD(4).


Data word 4 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-19 of AD(4).


Data word 5 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-20 of AD(4).


Data word 6 : 	bits 0 to 15 of the block telecommand data word will correspond to, and be defined in an identical manner to, bits 5 to 20 respectively of the data word of the RD transaction given in Figure 5-21 of AD(4).


TC4.11.9	[32838]


Command word : 0008H	- downloading


Header word  : 	xx00011011100100 (X6E4H)


Data word 1 :	if data word 2 is 0000H then address of first word to be downloaded otherwise value is arbitrary.


Data word 2 :	0000H				- comand downloading start 


		Any value except 0000H 	- command downloading end


If data word 2 is 0000H and downloading is not in progress (SSU Memory Download in Progress Flag is clear) and the currently active mode is not mode 4 (RMW) or mode 7 (NM) then a program download command sequence shall be sent to the active SSU. This sequence consists of a data transaction followed by a mode command (with correct timing with respect to the SSU BRD transaction) as given in AD(4). The data word for the data transaction shall be as defined in figure 5-22 of AD(4) with bits 0 to 15 of the block telecommand data word 1 providing the data for bits 5 to 20 respectively of the MACS RD transaction.


If the program download sequence is successful then the SSU Memory Download in Progress flag shall be asserted, the SSU Memory Download Buffer is full flag shall be cleared, and the SSU Memory Download Buffer Pointer shall be set to the start of the buffer. SSU memory download data shall be acquired and placed in the SSU Memory Download Buffer by SSU Common Function SSU.9 - the acquisition of that data shall commence after the SSU BRD following the download command sequence.


If data word is not 0000H then the SSU Memory Download in Progress flag shall be cleared.


If data word 2 is 0000H and downloading is in progress (SSU Memory Download in Progress flag is asserted) or the currently active mode is mode 4 (RMW) or mode 7 (NM) then block telecommand error action shall be taken without any further execution action of such instances of this block telecommand.


TC4.11.10 	[32839]


Any value for the command word other than those described above shall be regarded as a block telecommand error and block telecommand error action shall be taken; no further execution action for that particular instance of this block telecommand shall take place.


TC4.11.11	[32840]


The successful execution of this block telecommand shall be reported after all required MACS bus transactions to the SSU have been completed without errors or when all tasks requred to implement the execution of this block telecommand have been correctly set up (dependent on implementation - if the completion of the execution of this block telecommand is significantly deferred from the time of complete acquisition of the block telecommand it is acceptable that other forms of error reporting may be used to report errors at final execution time.)


4.12	�
Block Telecommand ABACU212 : IRU Common Functions Command


Identifier	:	ABACU212





Format 		:	Header  xx00011100000110 (X706H)





				Data Description Word





				Data word 1


				Data word 2


				Data word 3


				Data word 4





				Checksum





Total number of words : 7





TC4.12.1	


No use is defined for this block telecommand. The acquistion of this block telecommand shall be reported as a block telecommand error and there shall be no associated execution action.


TC4.12.2	


Requirement deleted.


TC4.12.3	


Requirement deleted.


4.13	�
Block Telecommand ABACU213 : SSU Common Functions Command


Identifier	:	ABACU213





Format 		:	Header  xx00011100100100 (X724H)





				Data Description Word





				Data word 1


				Data word 2





				Checksum





Total number of words : 5


TC4.13.1	[32844]


Execution :


The execution of this block telecommand is determined by the contents of the data description word as follows :-


0000H	The current value of the variable control_star shall be updated. Data words 1 and 2 provide the updating value as follows :-


	Data word 1	:	control_star 


	Data word 2	:	not used


	The format used for control_star will be MIL-STD-1750A single precision (16 bit) integer format. Any value for control_star that is outside the range 1 to 5 shall be regarded as a block telecommand error and block telecommand error action shall be taken; no further execution action for that particular instance of this block telecommand shall take place.


0001H to 0005H


	Invalid data description words. Block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall be taken.


0006H	The current value of the flag Roll_Off_Pointing shall be updated. The data words provide the updating value as follows :-


	Data word 1	:	Roll_Off_Pointing


	Data word 2	:	not used


	If data word 1 is 0FFFFH then the current value for Roll_Off_Pointing shall be asserted to the TRUE value : if data word 1 has any other value then the current value shall be cleared to FALSE.


0007H	The current value for the roll pointing limit, Roll_Off_Pointing_Limit shall be updated. The data words shall provide the updating value as follows :-


	Data word 1	:	Roll_Off_Pointing_Limit mantissa (16 MS bits)


	Data word 2	:	Roll_Off_Pointing_Limit mantissa (8  LS bits) and exponent


	The format used for Roll_Off_Pointing_Limit will be MIL-STD-1750A single precision (32 bit) floating point format; scaling shall be in units of radians.


0008H	The current value of the flag Do_Star_Swap shall be updated. The data words provide the updating value as follows :-


	Data word 1 : Do_Star_Swap


	Data word 2 : not used


	If data word 1 is 0FFFFH then the current value for Do_Star_Swap shall be asserted to the TRUE value :


	If data word 1 has any other value then the current value shall be cleared to FALSE.


0009H	Invalid data description word. Block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall be taken.


	The successful execution of this block telecommand shall be reported after the required parameter updating has taken occurred.


000AH	The data words shall provide the new value for RSL_Offset(1) as follows :


	Data word 1 : RSL_Offset(1) mantissa (16 MS bits).


	Data word 2 : RSL_Offset(1) mantissa (8 LS bits) and exponent


000BH	The data words shall provide the new value for RSL_Offset(2) as follows :


	Data word 1 : RSL_Offset(2) mantissa (16 MS bits).


	Data word 2 : RSL_Offset(2) mantissa (8 LS bits) and exponent


000CH	The data words shall provide the new value for RSL_Offset(3) as follows :


	Data word 1 : RSL_Offset(3) mantissa (16 MS bits).


	Data word 2 : RSL_Offset(3) mantissa (8 LS bits) and exponent


000DH	The data words shall provide the new value for RSL_Offset(4) as follows :


	Data word 1 : RSL_Offset(4) mantissa (16 MS bits).


	Data word 2 : RSL_Offset(4) mantissa (8 LS bits) and exponent


000EH	The data words shall provide the new value for RSL_Offset(5) as follows :


	Data word 1 : RSL_Offset(5) mantissa (16 MS bits).


	Data word 2 : RSL_Offset(5) mantissa (8 LS bits) and exponent


000FH	The current value of the flag CRP_Requested shall be updated. The data words shall provide the updating value as follows :


	Data word 1 : CRP_Requested


	Data word 2 : not used


	If data word 1 is 0FFFFH then the CRP_Requested flag shall be asserted to TRUE, else the CRP_Requested shall be cleared to FALSE.


0010H	Data words 1 and 2 shall have the following meanings:


	Data word 1 : Star_number


	Data word 2 : Star_Eligible(Star_number)


	The current value of the element of the array Star_Eligible indicated by data word 1 shall be updated to the value indicated by data word 2 according to the following algorithm :


		IF data word 1 is in the range 1 to 5 THEN 


			IF data word 2 is 0FFFFH THEN 


				IF (	(SSU mode = Searching/Tracking) OR


					(SSU mode = Searching/Tracking Restricted) OR


					(SSU mode = Mapping ) ) AND


					star Star_number is valid THEN


					Star_Eligible(Star_number) := TRUE 


					Initialise RSL_Offset(Star_number) as specified in R3.23.2.3.6 of AD(1). 


				ELSE


					block telecommand error action shall be taken.


					No further execution action for that particular instance of this block telecommand shall be taken.


				END IF


			ELSE


				Star_Eligible(Star_number) := FALSE.


			END IF


		ELSE


			block telecommand error action shall be taken.


			No further execution action for that particular instance of this block telecommand shall take place.


		END IF


	where the check for star validity is a check that the IN field for the star channel number in the most recently acquired star data status word (as defined in AD(13)) indicates ‘Data valid - full accuracy’.


	Note that the control star number shall not be changed and the SSU SEU staircase filter counter value shall not be changed on receipt of this command.


0011H	The current value M7S_Threshold of shall be updated to the value indicated by data word 1.


	Data word 1 : M7S_Threshold


	Data word 2 : not used


	If data word 1 is in the range 0 to 7FFFH then the M7S_Threshold shall be updated. If data word 1 is not in the range 0 to 7FFFH then a block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall take place.


0012H	The variable Star_Swaps shall be cleared to zero.


	Data word 1 : not used


	Data word 2 : not used





TC4.13.2 	[32845]


Any value for the data description word other than those described above shall be regarded as a block telecommand error and block telecommand error action shall be taken; no further execution action for that particular instance of this block telecommand shall take place.


TC4.13.3	[32846]


The successful execution of this block telecommand shall be reported after the required parameter updating has taken occurred. 


4.14	�
Block Telecommand ABACU214 : FPSS Common Functions Command


Identifier	:	ABACU214





Format 		:	Header  xx00011101000110 (X746H)





				Data Description Word





				Data word 1


				Data word 2


				Data word 3


				Data word 4





				Checksum





Total number of words : 7


TC4.14.1	[32847]


Execution :


The execution of this block telecommand is determined by the contents of the data description word as follows :-


0000H	The limits, Up and Lp, for the pitch axis check shall be updated. The data words shall provide the updating values as follows :-


	Data word 1	:	Up mantissa (16 MS bits)


	Data word 2	:	Up mantissa (8  LS bits) and exponent


	Data word 3	:	Lp mantissa (16 MS bits)


	Data word 4	:	Lp mantissa (8  LS bits) and exponent


	The format used for Up and for Lp will be MIL-STD-1750A single precision (32 bit) floating point format; scaling of these values shall be such that they may be used directly for the check functions without any further processing.


0001H	The limits, Uy and Ly, for the yaw axis check shall be updated. The data words shall provide the updating values as follows :-


	Data word 1	:	Uy mantissa (16 MS bits)


	Data word 2	:	Uy mantissa (8  LS bits) and exponent


	Data word 3	:	Ly mantissa (16 MS bits)


	Data word 4	:	Ly mantissa (8  LS bits) and exponent


	The format used for Uy and for Ly will be MIL-STD-1750A single precision (32 bit) floating point format; scaling of these values shall be such that they may be used directly for the check functions without any further processing.


0002H	The scale factors, Sp and Sy, used for the derivation of the FPSS output values shall be updated. The data words will provide the updating values as :-


	Data word 1	:	Sp mantissa (16 MS bits)


	Data word 2	:	Sp mantissa (8  LS bits) and exponent


	Data word 3	:	Sy mantissa (16 MS bits)


	Data word 4	:	Sy mantissa (8  LS bits) and exponent


	where Sp provides the value of Dp/2p and Sy provides the value of Dy/2p as used for FPSS data processing.


	The format used for Sp and for Sy will be MIL-STD-1750A single precision (32 bit) floating point format.


0003H	Invalid data description word. Block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall be taken.


0004H	The parameter Xaxis_Att_Limit_Squared shall be updated. The data words will provide the updating value as follows :-


	Data word 1	:	Xaxis_Att_Limit_Squared mantissa (16 MS bits)


	Data word 2	:	Xaxis_Att_Limit_Squared mantissa (8 LS bits) and exponent


	Data word 3	:	not used


	Data word 4	:	not used


	The format used for Xaxis_Att_Limit_Squared will be MIL-STD-1750A single precision (32 bit) floating point format and will be in units of radians2.


0005H	The flag Xaxis_Off_Pointing_Flag shall be updated. If data word 1 is FFFFH then the flag shall be asserted to TRUE otherwise it shall be cleared to FALSE. Data words 2 to 4 are not used.


0006H	The data words shall provide the new value for the parameter Target_Pitch_Angle_Ref as follows :


	Data word 1 : Target_Pitch_Angle_Ref mantissa (16 MS bits).


	Data word 2 : Target_Pitch_Angle_Ref mantissa (8 LS bits) and exponent


	Data words 3-4 : not used


	If the Attitude_Man_in_Progress flag is false and the pitch angle specified by data words 1 & 2 is less than or equal to 2 degrees, a pitch manoeuvre shall be caused to start, in accordance with the requirements for attitude profiles (see AD(1)), by setting the flag Pitch_Manoeuvre_Requested to TRUE. Target_Pitch_Angle_Ref shall be updated with the value in data words 1 and 2.


	If the Attitude_Man_in_Progress flag is true, block telecommand error action shall be taken. No further execution action for that particular instance of this block telecommand shall be taken and Target_Pitch_Angle_Ref shall not be updated.


	If the pitch angle specified by data words 1 & 2 is greater than 2 degrees,  block telecommand error action shall be taken. No further execution action for that particular instance of this block telecommand shall be taken and Target_Pitch_Angle_Ref shall not be updated.


0007H	The data words shall provide the new value for the parameter Target_Yaw_Angle_Ref as follows :


	Data word 1 : Target_Yaw_Angle_Ref mantissa (16 MS bits).


	Data word 2 : Target_Yaw_Angle_Ref mantissa (8 LS bits) and exponent.


	Data words 3-4 : not used.


	If the flag Attitude_Man_in_Progress is false and the yaw angle specified by data words 1 & 2 is less than or equal to 2 degrees, a yaw manoeuvre shall be caused to start, in accordance with the requirements for attitude profiles (see AD(1)), by setting the flag Yaw_Manoeuvre_Requested to TRUE. Target_Yaw_Angle_Ref shall be updated with the value in data words 1 and 2.


	If the Attitude_Man_in_Progress flag is true, block telecommand  error action shall be taken. No further execution action for that particular instance of this block telecommand shall be taken and Target_Yaw_Angle_Ref shall not be updated.


	If the pitch angle specified by data words 1 & 2 is greater than 2 degrees,  block telecommand error action shall be taken. No further execution action for that particular instance of this block telecommand shall be taken and Target_Yaw_Angle_Ref shall not be updated.


0008H	Any currently executing pitch or yaw manoeuvre shall be aborted, by setting the flag Abort_Attitude_Man to TRUE. Data words 1 to 4 shall be ignored.





TC4.14.2	[32848]


Any value for the data description word other than those described above shall be regarded as a block telecommand error and block telecommand error action shall be taken; no further execution action for that particular instance of this block telecommand shall take place.


TC4.14.3	[32849]


The successful execution of this block telecommand shall be reported after the required parameter updating has occurred.





4.15	�
Block Telecommand ABACU215 : General Mode Command


Identifier	:	ABACU215





Format 		:	Header :	xx00 0110 0110 0100 (X664H) to


						xx00 0110 0111 1111 (X67FH)





				Mode word


				Address word


				Data word 1


				0 to 27 further data words





				Checksum





Total number of words : 5 to 32





TC4.15.1	[32850]


Execution :


The mode word indicates that this command shall update the memory area used to hold the initialisation values for the infrequent variables for an operational mode as follows :-


Mode word	:	0 - update mode 0 variables


				1 - update mode 1 variables


				2 - update mode 2 variables


				3 - update mode 3 variables


				4 - update mode 4 variables


				5 - update mode 5 variables


				6 - update mode 6 variables


				7 - update mode 7 variables


Any other value of the mode word shall be regarded as an error in which case block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall take place.


TC4.15.2	[32851]


The address word will provide the absolute address of a block of memory that may be 1 to 28 words in length. The value of the address and the block length shall be checked to determine if the entire block lies within the memory area allocated to the infrequent variables specified by the mode word. If this condition is not met then block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall take place.


TC4.15.3	[32852]


If the mode word and the address word are satisfactory then the contents of the data words shall be copied into the block memory that commences at the address given by the address word.


TC4.15.4	[32853]


The successful execution of this block telecommand shall be reported after the data words have been copied into memory at the required addresses.


4.16	�
Block Telecommand ABACU216 : PROS Common Functions Command


Identifier	:	ABACU216





Format 		:	Header  xx00011101101000 (X768H)





				Data Description Word





				Data word 1


				Data word 2


				Data word 3


				Data word 4


				Data word 5


				Data word 6





				Checksum





Total number of words : 9


TC4.16.1	[32854]


No use is defined for this block telecommand. The acquistion of this block telecommand shall be reported as a block telecommand error and there shall be no associated execution action.


TC4.16.2	


Requirement deleted.


TC4.16.3	


Requirement deleted.


4.17	�
Block Telecommand ABACU217: WDE Common Functions Command


Identifier	:	ABACU217





Format 		:	Header  xx00011110001010  (x78AH)





				Data description word





				Data word 1


				Data word 2


				Data word 3


				Data word 4


				Data word 5


				Data word 6


				Data word 7


				Data word 8





				Checksum





Total number of words	:	11


TC4.17.1	[32857]


Execution : 


0000H	The current values for the variables Wheel_Speed_Ref used by the WDE Common Functions for the wheel speed control loops shall be updated to the values provided by data words 1 to 8 :


	Data word 1 : Wheel_Speed_Ref(1) mantissa (16 MS bits).


	Data word 2 : Wheel_Speed_Ref(1) mantissa (8 LS bits) and exponent.


	Data word 3 : Wheel_Speed_Ref(2) mantissa (16 MS bits).


	Data word 4 : Wheel_Speed_Ref(2) mantissa (8 LS bits) and exponent.


	Data word 5 : Wheel_Speed_Ref(3) mantissa (16 MS bits).


	Data word 6 : Wheel_Speed_Ref(3) mantissa (8 LS bits) and exponent.


	Data word 7 : Wheel_Speed_Ref(4) mantissa (16 MS bits).


	Data word 8 : Wheel_Speed_Ref(4) mantissa (8 LS bits) and exponent.


	The format used for Wheel_Speed_Ref will be MIL-STD-1750A single precision (32 bit) floating point format; scaling will be in units of radians/second.


0001H	The current values for the variables Max_Torque_Demand used by the WDE Common Functions for the decelerative wheel torque demand limit shall be updated to the values provided by data words 1 to 8 :


	Data word 1 : Max_Torque_Demand(1) mantissa (16 MS bits).


	Data word 2 : Max_Torque_Demand(1) mantissa (8 LS bits) and exponent.


	Data word 3 : Max_Torque_Demand(2) mantissa (16 MS bits).


	Data word 4 : Max_Torque_Demand(2) mantissa (8 LS bits) and exponent.


	Data word 5 : Max_Torque_Demand(3) mantissa (16 MS bits).


	Data word 6 : Max_Torque_Demand(3) mantissa (8 LS bits) and exponent.


	Data word 7 : Max_Torque_Demand(4) mantissa (16 MS bits).


	Data word 8 : Max_Torque_Demand(4) mantissa (8 LS bits) and exponent.


	The format used for Max_Torque_Demand will be MIL-STD-1750A single precision (32 bit) floating point format; scaling will be in units of Nm.





0002H	If the active mode is RMW or NM then the CRS Drift Estimator function shall be executed (see section 3.23.5.6 of AD(1)). If active mode is CRP then block telecommand error action shall be taken and the CRS Drift Estimator function shall not be executed. No further execution action for that particular instance of this block telecommand shall be taken 


0003H	the current value of CRS_Drift_Delta used by CRP function G shall be updated to the value given in data words 1 and 2 :


	Data word 1 : CRS_Drift_Delta mantissa (16 MS bits).


	Data word 2 : CRS_Drift_Delta mantissa (8 LS bits) and exponent.


	Data words 3-8 : not used


0004H	If the active mode is not Standby then the current value of the flag Authorise_Hx shall be updated. The data words shall provide the updating value as follows :


	Data word 1 : Authorise_Hx


	Data word 2 : not used


	Data words 3-8 : not used


	If data word 1 is 0FFFFH then Authorise_Hx shall be asserted to TRUE, and the flag Init_Hx_Bounds shall be asserted to TRUE and the flag Hx_Range_Exceeded shall be cleared to FALSE, else Authorise_Hx shall be cleared to FALSE.


	If the active mode is Standby then block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand shall take place.





TC4.17.2 	[32858]


Successful execution of this block telecommand shall be reported after the variables have been updated. If the Data description word is not 0000H or 0001H then block telecommand error action shall be taken with no further execution action for such instances of the block telecommand.


4.18	�
Block Telecommand ABACU218 : General Common Function Command


Identifier	:	ABACU218





Format		:	Header :	xx00011110100100 (X7A4H) to


						xx00011110111111 (X7BFH)





				Mode word


				Address word


				Data word 1


				0 to 27 further data words


				Checksum





Total number of words : 5 to 32


TC4.18.1 	[32859]


Execution :


The mode word indicates that this command shall update the memory area used to hold the current values of the infrequent variables for an ASW Common Function as follows :-


Mode word	:	0 - update FPSS Common Function variables


		1 - update SSU Common Function variables


		2 - update IRU Common Function variables


		3 - update PROS Common Function variables


		4 - update WDE Common Function variables


		5 - update Roll Steering Law Common Function variables


		6 - update Attitude Manoeuvre Common Function variables


		7 - update Roll Momentum Vector Monitor Common Function variables


Any other value of the mode word shall be regarded as an error in which case block telecommand error action shall be taken and no further execution action for that particular instance of this block telecommand action shall take place.


TC4.18.2	[32860]


The address word will provide the absolute address of a block of memory that may be 1 to 28 words in length. The value of the address and the block length shall be checked to determine if the entire block lies within the memory area allocated to the infrequent variables for the Common Function selected by the mode word. If this condition in not met then block telecommand error action shall be taken and no further execution action shall take place for that particular instance of this block telecommand.


TC4.18.3	[32861]


If the mode word and the address word are satisfactory then the contents of the data words shall be copied into the block of memory that starts at the address given by the address word.


TC4.18.4	[32862]


The successful execution of this block telecommand shall be reported after the data words have been copied into memory at the required addresses.


4.19	�
Block Telecommand ABACU219 : Set PCPG Task Parameters


Identifier	:	ABACU219





Format		:	Header : xx00011111001001 (X7C9H)





				T_Ramp


				T_Hold


				T_Zero


				Delta_Theta mantissa (16 MS bits)


				Delta_Theta mantissa (8  LS bits) and exponent


				Delta_T


				N


				Axis_Selector


				Checksum





Total number of words : 10





Execution :


T_Ramp, T_Hold, T_Zero, Delta_T, and N shall be treated as signed 2s complement MIL-STD-1750A single precision (16 bit) integer quantities, and Delta_Theta shall be treated as a single precision (32 bit) MIL-STD-1750A floating point quantity scaled in units of radians. Delta_T is scaled in units of 500 milliseconds, and T_Ramp, T_Hold, and T_Zero are the number of steps in the ramp up/down, hold, and zero stages of the calibration profile. Each time step in the profile is of duration Delta_T. N is the number of complete cycles to be performed.


The encoding for Axis_Selector is as follows :-


	Axis_Selector = 0 => Termination command


	Axis_Selector = 1 => Roll axis selection


	Axis_Selector = 2 => Pitch axis selection


	Axis_Selector = 3 => Yaw axis selection


	Axis_Selector = 4 => Enable Manoeuvre


TC4.19.1	[32683]


A value outside this range shall be regarded as a block telecommand error and block telecommand error action shall be taken. No further execution for that particular instance of this telecommand shall take place.


TC4.19.2	[32684]


If Axis_Selector is equal to zero then the Payload Calibration Profile Generator task shall be terminated at the end of the next complete cycle.


TC4.19.3 	[32685]


Values of Delta_T, T_Ramp, T_Hold, T_Zero, or N less than or equal to zero when the Axis_Selector selection is within the range 1 .. 3 shall be regarded as a block telecommand error and block telecommand error action shall be taken. No further execution for that particular instance of this telecommand shall take place.


TC4.19.4	[32686]


If the Axis_Selector selection is within the range 1 .. 3 and the Payload Calibration Manoeuvre is not in progress then the Payload Calibration Profile Generator Task parameters shall be updated using the telecommanded values and all components of PCPG_Angle shall be set to zero. The Payload Calibration Profile Profile Generator task shall remain in an inactive state.


TC4.19.5	[32687]


The successful execution of this block telecommand shall be reported after the task parameters have been updated.


TC4.19.6	[32688]


If the Payload Calibration Manoeuvre is in progress then the only valid instance of this telecommand is to terminate the manoeuvre i.e. with Axis_Selector = 0. Any other values of Axis_Selector shall be regarded as a block telecommand error and block telecommand error action shall be taken. No further execution for that particular instance of this telecommand shall take place.


TC4.19.7	[32689]


A value of Axis_Selector = 4 shall cause the Payload Calibration Manoeuvre to commence using validated telecommand data. Any attempt to start the manoeuvre with this telecommand using unvalidated telecommand data shall be regarded as a block telecommand error and block telecommand error action shall be taken. No further execution for that particular instance of this telecommand shall take place.





5.	SUMMARY OF BLOCK TELECOMMANDS


The set of 32 permitted block telecommands for the ACU may be summarised as :-





NUMBER�
NAME�
DESCRIPTION�
�
0�
ABACU004�
Dummy telecommand�
�
1�
ABACU108�
On board time transmission�
�
2�
ABACU001�
Unchecked i/o write�
�
3�
ABACU002�
Unchecked memory write�
�
4�
ABACU003�
Write to telemetry packet�
�
5�
ABACU101�
MACS bus command�
�
6�
ABACU102�
Change task parameters�
�
7�
ABACU103�
Checked memory write�
�
8�
ABACU104�
Set telemetry packet type�
�
9�
ABACU105�
Set memory dump parameters�
�
10�
ABACU106�
I/o read�
�
11�
ABACU107�
not defined�
�
12�
ABACU201�
Thruster command�
�
13�
ABACU202�
Unused�
�
14�
ABACU203�
SAS bias�
�
15�
ABACU204�
Unused�
�
16�
ABACU205�
Roll Manoeuvre command�
�
17�
ABACU206�
Roll Attitude Telemetry command�
�
18�
ABACU207�
Unused�
�
19�
ABACU215�
General Mode command�
�
20�
ABACU208�
Unused�
�
21�
ABACU209�
Modify h/w config. parameter�
�
22�
ABACU210�
Roll Steering Law Command�
�
23�
ABACU211�
SSU command�
�
24�
ABACU212�
Unused�
�
25�
ABACU213�
SSU  Common Function Command�
�
26�
ABACU214�
FPSS Common Function Command�
�
27�
ABACU216�
Unused�
�
28�
ABACU217�
WDE  Common Function Command�
�
29�
ABACU218�
General Common Function Command�
�
30�
ABACU219�
Set PCPG task parameters�
�
31�
n/a�
not defined�
�



�



APPENDIX A	BLOCK TELECOMMAND ACQUISITION TIMING


Details of the protocols and timings for acquisition of block telecommands are given AD(2). The timing details are summarised in the following paragraphs.


The interval between the acquisition of successive block telecommand words (header - data, data - data, or data - header) will not be less than 10 mS i.e. the 100 Hz rate given in section 5.4 of AD(2) represents the maximum burst rate.


The maximum rate at which complete block telecommands may be issued to the ACU is one complete block telecommand every second. However it should be noted that the interval between the last word of one block telecommand and the header word of the next block telecommand could, in theory, be a low as 10 mS while still satisfying the above criteria although, in practice, this interval is unlikely to ever be less than about 25 mS.


Words of a block telecommand will be issued to the ACU in sequence with a maximum interval of 1 second between any two successive words in any block telecommand. If this interval is exceeded in any instance then that particular block telecommand is considered to be in error and is rejected (see R3.2.3.8 of AD(1)).


Block telecommand acquisition timing is entirely asynchronous to all other OBDH communications.


�



APPENDIX B	SUMMARY OF SIGNIFICANT CHANGES


The following table lists all significant changes made to this document since its previous issue :





DCR�
Page No. (this issue)�
Page No (last issue)�
SWAR�
Comment�
�
-�
54�
54�
-�
ABACU217 function�
�
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