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Protocol Implementation
Conformance Statement ProForma
(This annex is part of the Recommendation.)
A1	Introduction
This annex provides the Protocol Implementation Conformance Statement (PICS) Requirements List (PRL) for implementations of the Proximity-1 Coding and Synchronization sublayer standard.  The PICS for an implementation is generated by completing the PRL in accordance with the instructions below. 
An implementation’s completed PRL is called the PICS.  The PICS states which protocol features have been implemented.  The following entities can use the PICS:
–	the protocol implementer, as a checklist to reduce the risk of failure to conform to the standard through oversight;
–	the supplier and acquirer or potential acquirer of the implementation, as a detailed indication of the capabilities of the implementation, stated relative to the common basis for understanding provided by the standard PICS proforma;
–	the user or potential user of the implementation, as a basis for initially checking the possibility of interworking with another implementation (note that, while interworking can never be guaranteed, failure to interwork can often be predicted from incompatible PICSes);
–	a protocol tester, as the basis for selecting appropriate tests against which to assess the claim for conformance of the implementation.
A1.1	REFERENCED BASE STANDARDS
 [1]	Proximity-1 Space Link Protocol—Physical Layer.  Recommendation for Space Data System Standards, CCSDS 211.1-B-3.  Blue Book.  Issue 3.  Washington, D.C.: CCSDS, March 2006.
[2]	Proximity-1 Space Link Protocol:  Coding and Synchronization Sublayer.  Recommendation for Space Data System Standards, CCSDS 211.2-B-1.  Blue Book.  Issue 1.  Washington, D.C.: CCSDS, April 2003.
[3] 	Proximity-1 Space Link Protocol—Data Link Layer. Recommendation for Space Data System Standards, CCSDS 211.0-B-4. Blue Book. Issue 4. Washington, D.C.: CCSDS, July 2006.
A1.2	GENERAL INFORMATION
A1.2.1	IDENTIFICATION OF PICS

	Ref
	Question

	1
	Date of Statement (DD/MM/YYYY)
	

	2
	CCSDS document number containing the PICS
	

	3
	Date of CCSDS Document containing the PICS
	


A1.2.2	IDENTIFICATION OF IMPLEMENTATION UNDER TEST (IUT)

	Ref
	Question
	Response

	1
	Implementation name
	

	2
	Implementation version
	

	3
	Machine name
	

	4
	Machine version
	

	5
	Operating System name
	

	6
	Operating System version
	

	7
	Special Configuration
	

	8
	Other Information
	


A1.2.3	USER IDENTIFICATION

	Supplier
	

	Contact Point for Queries
	

	Implementation name(s) and Versions
	

	Other Information Necessary for full identification - e.g., name(s) and version(s) for machines and/or operating systems;
System Name(s)
	



A1.3	INSTRUCTIONS FOR COMPLETING THE PRL
An implementer shows the extent of compliance to the protocol by completing the PRL; the resulting completed PRL is called a PICS. 
The referenced document below is document [2] unless otherwise stated.

ANNEX B – CCSDS PROXIMITY-1 CODING AND SYNCHRONISATION SUB-LAYER PICS 

1.0 GENERAL REQUIREMENTS
	Item 
	Verification
 Method
	Protocol Feature 
	Reference 
	Implementation 
Compliance
	Implementation 
Comment

	GR-01
	
	Bit and Byte Numbering Convention: The first bit in the field to be transmitted (i.e., the most left justified when drawing a figure) is defined to be ‘Bit 0’; the following bit is defined to be ‘Bit 1’ and so on up to ‘Bit N-1’.  When the field is used to express a binary value (such as a counter), the Most Significant Bit (MSB) shall be the first transmitted bit of the field, i.e., ‘Bit 0’, as shown in figure 1. The numbering for octets within a data structure begins with zero.  Octet zero is the first octet to be transmitted. By CCSDS convention, all ‘spare’ bits shall be permanently set to value ‘zero’.

	1.5.3
	
	

	GR-02
	
	Session establishment for half- and full-duplex links shall be accomplished using an asynchronous channel and an asynchronous data link.  The data services phase shall be conducted on a synchronous channel using an asynchronous data link.
	3.2.1.2
	
	


 
2. PROXIMITY LINK TRANSMISSION UNIT (PLTU)

	Item 
	Verification
 Method
	Protocol Feature 
	Reference 
	Implementation 
Compliance
	Implementation 
Comment

	PLTU-01
	
	For the sending end of the link, the C&S sublayer constructs PLTUs, where each PLTU contains a Version 3 transfer frame
	3.1.1
	
	

	PLTU-02
	
	For the receiving end of the link, the C&S sublayer processes each PLTU and delimits the Version 3 transfer frame
	3.1.2
	
	

	PLTU-03
	
	The PLTU shall encompass the following 3 mandatory fields, positioned contiguously, in the following sequence: a) 24-bit Attached Synchronization Marker (ASM), b) a Version-3 Transfer Frame, c) 32-bit Cyclic Redundancy Check
	3.2.1.1
	
	

	PLTU-04
	
	The ASM shall consist of the bit pattern FAF320 (hexidecimal)
	3.4.2
	
	

	PLTU-05
	
	The CRC-32 shall occupy the last 32 bits of the PLTU
	3.3.2
	
	

	PLTU-06
	
	The maximum length of a PLTU shall be no greater than 2055 octets (3 octets ASM + 2048 octets maximum transfer frame + 4 octets CRC)
	3.2.1.1
	
	

	PLTU-07
	
	The C&S sublayer shall apply the CRC-32 encoding procedure (Annex A) to the Version-3 transfer frame received from the Frame sublayer.
	Annex A
	
	




3. IDLE DATA
	Item 
	Verification
 Method
	Protocol Feature 
	Reference 
	Implementation 
Compliance
	Implementation 
Comment

	ID-01
	
	A Pseudo-Noise (PN) sequence of data bits defines the bit pattern used for the Idle data in each of these sequences. The PN sequence is repeated as needed.
	3.6
	
	

	ID-02
	
	Idle data shall consist of the Pseudo-Noise (PN) sequence 352EF853 (hexidecimal), repeated as needed.
	3.6
	
	

	ID-03
	
	Idle data may start on any bit within the PN sequence
	[1] 3.3.1
	
	

	ID-04
	
	Whenever the end of the PN sequence is reached, the Idle data shall continue from the first bit of the PN sequence.
	[1] 3.3.1
	
	

	ID-05
	
	The acquisition sequence shall consist of Idle data.
	[1] 3.3.2
	
	

	ID-06
	
	The Idle sequence shall consist of idle data
	[1] 3.3.3
	
	

	ID-07
	
	During the data service phase, if no PLTU is ready for transfer, then the Idle sequence shall be transmitted.
	[1] 3.3.3
	
	

	ID-08
	
	The tail sequence shall consist of Idle data.
	[1] 3.3.4
	
	



4. CHANNEL CODING
	Item 
	Verification
 Method
	Protocol Feature 
	Reference 
	Implementation 
Compliance
	Implementation 
Comment

	CC-01
	
	The non-punctured CCSDS convolutional code used on the Proximity-1 link shall be the rate 1/2 , constraint-length 7; it’s use is optional.
	3.3.3.2
	
	

	CC-02
	
	The CCSDS (7, ½) convolutional code shall contain symbol inversion on the output path of connection vector G2.
	3.3.3.2
	
	

	CC-03
	
	At the sending end, if conversion of the modulating waveform from NRZ-L to NRZ-M is used such conversion shall be performed at the input to the convolutional encoder. Correspondingly, the conversion at the receiving end from NRZ-M to NRZ-L should be performed at the output of the convolutional decoder.
	NEW
	
	

	CC-04
	
	The decoding processor shall be capable of accepting soft symbols quantized to at least 3 bits.

	3.3.3.3
	
	

	CC-05
	
	If convolutional encoding is enabled, all transmitted bits shall be convolutionally encoded, therefore the ASM in the PLTU as well as Idle data outside of the PLTU are also encoded.
	3.3.3.1
	
	



5. C&S SEND SIDE PROCEDURES
	Item 
	Verification
 Method
	Protocol Feature 
	Reference 
	Implementation 
Compliance
	Implementation 
Comment

	SSP-01
	
	C&S sublayer shall accept a Version-3 Transfer Frame from the Frame sublayer
	3.1.1
	
	

	SSP-02
	
	For each Version-3 Transfer Frame, the C&S sublayer shall construct a PLTU containing the Version-3 Transfer Frame 
	3.1.1
	
	

	SSP-03
	
	C&S sublayer shall either optionally encode the PLTU based upon the selected channel coding options in 3.4 or release the PLTU uncoded.
	3.3.3.1
	
	

	SSP-04
	
	C&S sublayer shall generate Idle data as required (for the purposes of data acquisition, when no PLTU is available, and prior to terminating transmission) for insertion into the bitstream for transmission.
	NEW
	
	

	SSP-05
	
	C&S sublayer shall place generated PLTUs and Idle data in the Output Bitstream FIFO
	NEW
	
	

	SSP-06
	
	C&S sublayer shall deliver the output bitstream from the Output Bitstream FIFO to the Physical Layer.
	NEW
	
	

	SSP-07
	
	Over the time period that time tagging is enabled, C&S sublayer shall store the values of the clock, the associated frame sequence numbers, and the direction of travel (egress) of each Version-3 Transfer Frame transferred to the Physical Layer associated with the egress of the trailing edge of the last bit of the ASM
	3.8.1
	
	

	SSP-08
	
	Over the time period that time tagging is enabled, C&S sublayer shall provide the MAC sublayer access to the above captured values of the clock, the associated frame sequence numbers, and the direction of travel (egress) of each Version-3 Transfer Frame transferred to the Physical Layer associated with the egress of the trailing edge of the last bit of the ASM
	3.1.1
	
	

	SSP-09
	
	C&S sublayer shall apply the CRC-32 encoding procedure (See [1] Annex A) to the generated codeblock in a PLTU.
	Annex A
	
	




6. C&S RECEIVE SIDE PROCEDURES
	Item 
	Verification
 Method
	Protocol Feature 
	Reference 
	Implementation 
Compliance
	Implementation 
Comment

	RSP-01
	
	C&S sublayer shall accept the incoming bit stream from the Physical Layer
	3.1.2
	
	

	RSP-02
	
	When applicable, the C&S sublayer shall decode the frame 
	3.1.2
	
	

	RSP-03
	
	C&S sublayer shall use the bit pattern of the ASM to locate the beginning of a PLTU for frame synchronization.
	3.4.1
	
	

	RSP-04
	
	It is optional for the implementation to accept an ASM with a pre-selected number of bit errors contained within it.
	NEW
	
	

	RSP-05
	
	Over the time period that time tagging is enabled, C&S sublayer shall store the values of the clock, the associated frame sequence numbers, and the direction of travel (ingress) of each Version-3 Transfer Frame received from the Physical Layer associated with the ingress of the trailing edge of the last bit of the ASM
	3.8.2
	
	

	RSP-06
	
	Over the time period that time tagging is enabled, C&S sublayer shall provide the MAC sublayer access to the above captured values of the clock, the associated frame sequence numbers, and the direction of travel (ingress) of each Version-3 Transfer Frame transferred from the Physical Layer associated with the ingress of the trailing edge of the last bit of the ASM
	3.1.2
	
	

	RSP-07
	
	C&S sublayer shall use the Frame length field in the Transfer Frame Header of the Version-3 transfer frame to locate the position of the CRC-32 field of the PLTU
	NEW
	
	

	RSP-08
	
	C&S sublayer shall apply the CRC-32 decoding procedure (See [2] Annex A) to the received codeblock in a PLTU.
	Annex A
	
	

	RSP-09
	
	If the CRC-32 decoding indicates that there are errors in the codeblock, the C&S sublayer shall discard the frame.
	NEW
	
	

	RSP-10
	
	If the CRC-32 decoding does not indicate errors, the C&S sublayer shall deliver the delimited frame to the Frame sublayer.
	3.1.2
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