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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 Physical layer 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 [1] unless otherwise stated.

ANNEX I – CCSDS PROXIMITY-1 PHYSICAL 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
	
	The Physical layer shall accept operational control signals from, and provide operational status to the Data Link layer. 
	3.1.3.1.1

	
	

	GR-03 
	
	The Physical layer shall, as required, sequence its modulation from off to carrier_only to data_modulation in order to establish a data channel with a communications partner preceding the transfer of data. 
	3.1.3.1.2 
	
	

	GR-04
	
	Both forward and reverse links shall operate with right hand circular polarization (RHCP)

	3.4.5
	
	


 
2.0 SEND SIDE SIGNALS
	Item 
	Verification Method
	Protocol Feature 
	Reference 
	Implementation
Compliance
	Implementation
Comment

	SSS-01
	
	The Physical Layer on the send side provides an OUTPUT_BIT_
CLOCK signal to the Coding and Synchronization sublayer to clock out the PLTU (i.e., output bit stream) whenever a PLTU (i.e., output bit stream) is ready for transmission.
	3.2.3.2.3 
	
	




3.0 RECEIVE SIDE SIGNALS
	Item 
	Verification
Method
	Protocol Feature 
	Reference 
	Implementation
Compliance
	Implementation
Comment 

	RSS-01
	
	The CARRIER_
ACQUIRED signal shall notify the MAC sublayer that the receiver has acquired a carrier signal. The CARRIER_
ACQUIRED signal shall be set to true when the receiver is locked to the received RF signal and false when not in lock.

	3.2.3.2.1
	
	

	RSS-02
	
	The BIT_INLOCK_
STATUS signal shall be used to notify the MAC sublayer that bit synchronization has been acquired, and the received serial bit stream is being provided to the C&S sublayer by the Physical layer. The BIT_INLOCK_
STATUS signal shall be set to true when the receiver is confident that its bit detection processes are synchronized to the modulated bit stream and the bits output are of an acceptable quality for processing by the Data Link layer. It shall be set to false when the receiver is not in bit lock.

	3.2.3.2.2
	
	

	RSS-03
	
	The RECEIVED BIT CLOCK/DATA BITS is the clock signal and data provided by the Physical layer to the coding and synchronization sublayer.
	3.2.3.3.1 
	
	 

	RSS-04
	
	The DOPPLER MEASUREMENTS are Doppler samples calculated within the transceiver.

	3.2.3.3.2 
	
	 


4.0 PHYSICAL LAYER CONNECTION PROCESS
	Item 
	Verification
Method
	Protocol Feature 
	Reference 
	Implementation
Compliance
	Implementation
Comment

	PLCP-01
	
	Carrier_Only_
Duration MIB parameter represents the time that shall be used to radiate an unmodulated carrier at the beginning of a transmission.

	3.3.5.1 
	
	

	PLCP-02
	
	The Physical layer shall provide the modulation necessary for the partners in a session to acquire and process each other’s transmission. When transmission commences, the transmitter’s modulation shall be sequenced (first carrier only then idle bits) such that the receiving unit can acquire the signal, achieve a reliable symbol stream and pre-condition the Convolutional decoder in preparation for acceptance of the transmitted data units.

Acquisition_Idle_
Duration MIB parameter represents the time that shall be used to radiate the idle sequence pattern at the beginning of a transmission to enable the receiving transceiver to achieve bit synchronization and decoder lock.

	3.3.2, 3.3.5.2

	 
	 

	PLCP-03
	
	During the data services phase, the physical channel operates in a synchronous channel mode where a continuous stream of bits is sent from the transmitter to the receiver. In asynchronous data link operations, the Data Link layer provides PLTUs intermittently for transfer. During the periods when no PLTU is ready for transfer, the Physical layer shall inject the Idle sequence into the channel in order to keep the stream flowing.

	3.3.3
	
	

	PLCP-04
	
	Tail Sequence - Prior to terminating transmission (removing modulation) the transmitter may be required to transmit a series of idle bits (tail sequence) for a fixed period in order for the receiving unit to process the received data unit fully (for convolutional decoding and bit lock assurances).

Tail_Idle_Duration MIB parameter contains the number of idle bits that need to be sent in the tail process prior to extinguishing the transmitted output signal.

	3.3.4, 3.3.5.3

	
	




5.0 TRANSMITTER 
	Item 
	Verification 
Method
	Protocol Feature 
	Reference 
	Implementation
Compliance
	Implementation
Comment

	T-01
	
	The states of the transmitter are: on (asynchronous or synchronous channel), off.

	3.2.3.4.3 

	
	

	T-02 
	
	Unless MODE is inactive, a change in the value of TRANSMIT signals the Physical Layer to transition the transmitter to on or off 
	Reference Base Standard [3]
6.2.2.3 TRANSMIT
	
	

	T-03 
	
	If MODE is any value other than inactive, and TRANSMIT is off, this signals the Physical Layer to turn the transmitter off
	Reference Base Standard [3]
6.2.2.3 TRANSMIT
	
	

	T-04 
	
	If MODE is any value other than inactive, and TRANSMIT is on and MODULATION is on, this signals the Physical Layer to turn the transmitter on and radiate carrier only
	Reference Base Standard [3]
6.2.3.4 MODULATION
	
	

	T-05
	
	If MODE is any value other than inactive, and TRANSMIT is on and MODULATION is off, this signals the Physical Layer to turn the transmitter on and radiate carrier only
	Reference Base Standard [3]
6.2.3.4 MODULATION
	
	

	T-06
	
	The modulation used shall be PCM Bi-Phase-L encoded and modulated directly onto the carrier, with modulation index of 60° ± 5%. mark-to-space ratio is between 0.98 and 1.02. 

	3.2.6
	
	



6.0 RECEIVER 
	Item 
	Verification
Method
	Protocol Feature 
	Reference 
	Implementation
Compliance
	Implementation
Comment

	R-01
	
	The states of the receiver are: on, off.

	3.2.3.4.2 

	
	

	R-02 
	
	IF MODE is inactive, the receiver is off 
	Reference Base Standard [3]
6.2.2.1 a) MODE
	
	

	R-03 
	
	If MODE is any value other than inactive, and DUPLEX is full or simplex receive, this signals the Physical Layer to turn the receiver on
	Reference Base Standard [3]
6.2.2.1 d) MODE
and Table 6-5 (States when DUPLEX = simplex receive)

	
	

	R-04 
	
	If MODE is any value other than inactive, and DUPLEX is simplex transmit, this signals the Physical Layer to turn the receiver off
	Reference Base Standard [3]
6.2.2.1 d) MODE
and Table 6-5 (States when DUPLEX = simplex transmit)

	
	

	R-05
	
	If MODE is any value other than inactive, and DUPLEX is half, and TRANSMIT is on, this signals the Physical Layer to turn the receiver off
	Reference Base Standard [3]
6.2.2.1 d) MODE
and Table 6-4 (States when DUPLEX = half)

	
	

	R-06
	
	If MODE is any value other than inactive, and DUPLEX is half, and TRANSMIT is off, this signals the Physical Layer to turn the receiver on
	Reference Base Standard [3]
6.2.2.1 d) MODE
and Table 6-4 (States when DUPLEX = half)

	
	

	R-07
	
	Acquisition: The receiver shall sweep the assigned frequency channel in order to acquire lock at an assigned frequency channel. 
a) the receiver shall first attempt to lock to the carrier; b) the internal state of the physical channel connection shall be tracked in the CONNECTION variable. 

	3.2.3.1
	
	

	R-08
	
	CARRIER_
ACQUIRED signal shall notify the MAC sublayer that the receiver has acquired a carrier signal
	3.1.3.3.1
	
	

	R-09
	
	CARRIER_
ACQUIRED signal equals true when the receiver is locked to the received RF signal and false when not in lock.
	3.1.3.3.2
	
	

	R-10
	
	BIT_INLOCK_
STATUS signal shall notify the MAC sublayer that bit synchronization has been acquired 
	3.1.3.4.1
	
	

	R-11
	
	BIT_INLOCK_
STATUS signal shall be set to true when the receiver is in bit lock and false when the receiver is not in bit lock
	3.1.3.4.2
	
	

	R-12
	
	When BIT_INLOCK_
STATUS signal is true, Physical Layer shall deliver the received bit stream to the C&S Sublayer
	3.1.3.4.3
	
	


7.0 UHF FREQUENCY BANDS
	Item 
	Verification
Method
	Protocol Feature 
	Reference 
	Implementation
Compliance
	Implementation
Comment 

	UFB-01 
	
	Return Link Frequency Band shall be from 390 MHz to 405 MHz
	3.4.1.1
	
	

	UFB-02 
	
	Forward Link Frequency Band shall be from 435 MHz to 450 MHz
	3.4.1.1
	
	

	UFB-03
	
	UHF Dead band of 30 MHz shall exist between the Return and Forward link Frequency band allocations
	3.4.1.1 
	 
	 




8.0 UHF FREQUENCY CHANNEL ASSIGNMENTS
	Item 
	Verification 
Method
	Protocol Feature 
	Reference 
	Implementation
Compliance
	Implementation
Comment

	UFCA-01 
	
	UHF Channel 0 shall be 437.1MHz in the forward link and 401.585625MHz in the return link
 
	3.4.1.4.2
	
	

	UFCA-02 
	
	UHF Channel 1 shall be 435.6MHz in the forward link and 404.4MHz in the return link

	3.4.1.4.2 
	
	

	UFCA-03 
	
	UHF Channel 2 shall be 439.2MHz in the forward link and 397.5MHz in the return link

	3.4.1.4.2
	 
	

	UFCA-04 
	
	UHF Channel 3 shall be 444.6MHz in the forward link and 393.9MHz in the return link

	3.4.1.4.2 
	 
	

	UFCA-05 
	
	UHF Channel 4 shall be within 435 to 450MHz in the forward link and within 390 to 405MHz in the return link

	3.4.1.4.2 
	 
	

	UFCA-06 
	
	UHF Channel 5 shall be within 435 to 450MHz in the forward link and within 390 to 405MHz in the return link

	3.4.1.4.2 
	
	

	UFCA-07 
	
	UHF Channel 6 shall be within 435 to 450MHz in the forward link and within 390 to 405MHz in the return link

	3.4.1.4.2 
	
	

	UFCA-08 
	
	UHF Channel 7 shall be within 435 to 450MHz in the forward link and within 390 to 405MHz in the return link

	3.4.1.4.2 
	
	

	UFCA-09
	
	Multiple Forward/Multiple Return UHF Frequencies – shall be selected from the return and forward link UHF bands in 20 kHz steps and be distinct from the frequency pairs defined in Channels 0 through 7
	3.4.1.5
	
	


9. HAILING and WORKING CHANNEL(S)
	Item 
	Verification 
Method
	Protocol Feature 
	Reference 
	Implementation
Compliance
	Implementation
Comment

	HWC-01 
	
	The Hailing channel shall be enterprise specific.
	3.4.1.3.1
	
	

	HWC-02 
	
	The hailing channel (Channel 1) for interoperability at UHF shall be 435.6MHz in the forward link and 404.4MHz in the return link (1348/44*33 turnaround ratio).

	3.4.1.3.2
	
	

	HWC-03
	
	Single channel radios: If the Proximity link radio supports only a single channel (i.e., single forward and return frequency pair), then the hailing channel shall be the same as the working channel (see 1.5.1.2)
	3.4.1.3.3
	
	 

	HWC-04
	
	Multiple channel radios: If the Proximity link radio supports multiple channels, then the hailing channel shall be distinct from the working channel.
	3.4.1.3.4
	
	



10. SUPPORTED BIT RATES
	Item 
	Verification
Method
	Protocol Feature 
	Reference 
	Implementation
Compliance
	Implementation
Comment

	SDR-01 
	
	The Proximity-1 radio shall support both the forward and return link Bit rate of 1000 bits per second
	3.4.7.1 
	
	

	SDR-02 
	
	The Proximity-1 radio shall support both the forward and return link Bit rate of 2000 bits per second 
	3.4.7.1 
	
	

	SDR-03 
	
	The Proximity-1 radio shall support both the forward and return link Bit rate of 4000 bits per second  
	3.4.7.1 
	
	

	SDR-04 
	
	The Proximity-1 radio shall support both the forward and return link Bit rate of 8000 bits per second
	3.4.7.1 
	
	

	SDR-05 
	
	The Proximity-1 radio shall support both the forward and return link Bit rate of 16000 bits per second  
	3.4.7.1 
	
	

	SDR-06 
	
	The Proximity-1 radio shall support both the forward and return link Bit rate of 32000 bits per second 
	3.4.7.1 
	
	

	SDR-07 
	
	The Proximity-1 radio shall support both the forward and return link Bit rate of 64000 bits per second  
	3.4.7.1 
	
	

	SDR-08 
	
	The Proximity-1 radio shall support both the forward and return link Bit rate of 128000 bits per second 
	3.4.7.1 
	
	 

	SDR-09 
	
	The Proximity-1 radio shall support both the forward and return link Bit rate of 256000 bits per second 
	3.4.7.1 
	
	 

	SDR-10 
	
	The Proximity-1 radio shall support both the forward and return link Bit rate of 512000 bits per second 
	3.4.7.1 
	
	

	SDR-11 
	
	The Proximity-1 radio shall support both the forward and return link Bit rate of 1024000 bits per second 
	3.4.7.1 
	
	

	SDR-12 
	
	The Proximity-1 radio shall support both the forward and return link Bit rate of 2048000 bits per second 
	3.4.7.1 
	
	



11. PERFORMANCE REQUIREMENTS
	Item 
	Verification
Method
	Protocol Feature 
	Reference 
	Implementation
Compliance
	Implementation
Comment

	PR-01 
	
	Output Bit Error Rate (BER) less than or equal to 1x10-6 
	3.5.1 
	
	

	PR-02
	
	Short term data rate stability: Each symbol period as measured at the output of the transmitter, shall differ by no more than 1% from the symbol period corresponding to the Proximity-1 bit rate in use

	3.4.7.2
	
	

	PR-03
	
	Symbol Rate Offset: The generated symbol rate, measured over an interval greater than 10000 symbol periods, shall differ less than 0.1% from the defined Proximity-1 bit rates as measured at the output of the transmitter

	3.4.7.3
	
	

	PR-04 
	
	The long term oscillator stability (over the life of the mission) including all effects and over all conditions shall be 10ppm 

	3.5.2.1
	
	

	PR-05
	
	The short term oscillator stability over 1 minute shall be 1ppm

	3.5.2.2
	
	

	PR-06 
	
	Residual Amplitude Modulation of the phase modulated RF signal shall be less than 2% RMS

	3.5.3 
	
	

	PR-07 
	
	The minimum specification for the oscillator phase noise at 437.1MHz shall be limited by the template shown in figure 3-1 in CCSDS Recommendation for Proximity-1 Space Link Protocol - Physical Layer

	3.5.4 
	
	

	PR-08 
	
	The spurious spectral lines of the transmit RF signal shall be limited by the template shown in the figure 3-2 in the CCSDS Recommendation for Proximity-1 Space Link Protocol - Physical Layer

	3.5.5 
	
	

	PR-09 
	
	UHF Frequencies

a) Doppler frequency range: ±10 kHz
b) Doppler frequency rate:
    1) 100 Hz/s (non-coherent mode)
    2) 200 Hz/s (coherent mode).

	3.5.6 
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