OPT WG Consensus Disposition of RIDs relating to HPE Physical Layer Red Book
April 9, 2018

Received RIDs from:
· ESA: Robert Daddato, Clemens Heese, Igor Zayer, Ricard Abello, Udo Kugel
· SLS Area Director
· NASA: Ken Schrock (MSFC), David Ni (JSC)
· CSA: Alexander Koujelev 
· CNES, INPE: none

	RID #
	Section 
	Description of change
	Cat.*
	Supporting Analysis
	Disposition

	ESA-RJD-01

	3.5.4
	The formula for the reference pulse intensity shape should be reformulated so as to eliminate reference to a phase shift modulator and voltages.

In the current form, it appears to imply that phase shift modulation should be employed to modulate the transmitter waveform.
	R
	
	Accepted.

	ESA-RJD-02
	3.7
	Content of section “3.7 SLOT WIDTH” should read
“The slot width T shall be 0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 32, 64, 128, 256, or 512 ns.”

Omitting the slot width values from 16 to 256 ns limits an optical link using longer slot widths to a single slot width of 512 ns, thereby artificially restricting the possibilities to adapt to varying link conditions.
	R
	
	Accepted.


	ESA-CH-01
	3.5.4
	The pulse shape definition in 3.5.4 is mathematically adequate, but implicitly states that the laser beam is modulated using a phase modulator. 

It is recommended to redefine the nomenclature, removing the reference to the pi voltage phase shift. 

Otherwise a specific technical implementation seems to be preferred.

	R
	
	Duplicate of ESA-RJD-01.

	ESA-CH-02
	3.7
	It is recommended to also include 16, 32, 64 and 128 ns in the list of slot width in 3.7. 
The system engineer for a specific implementation should have the flexibility to trade of imperfect optical link design vs. complexity and effort for the modulator. 
To achieve a good extinction ration and consequently an power efficient transmitter, it can be advantageous to use longer slot-width. 
The verification does not have to be done via a physical reference implementation for the additional slots widths, but can be done by software simulation.

	R
	Malcolm: It doesn’t make sense to me how one can prototype the physical layer in software.  Does it to you?
	Duplicate of ESA-RJD-02.



	ESA-IZ-01
	3.5.4
	1st sentence: from “…by a terminal shall be a single…” to ““…by a terminal is be a single…”

	E
	This is a definition of a reference pulse shape that is not required to be implemented (as the Note underneath the graph says), thus does not warrant the use of “shall” which confuses an external reader.
	Accepted.  (But superseded by response to ESA-UK-02, which removes this section.)

	ESA-IZ-02
	3.8
	Example in NOTE: 
A. FROM “…as close as 4ns and as far apart as 35ns,…” 
TO EITHER
 	“…as close as 4ns and as far apart as 34ns back-to-back…”
	OR TO
	“…as close as 5ns and as far apart as 35ns center-to-center…”
B. FROM “…to a PRR range of 28 to 250 MHz” 
TO “…to a PRR range of 28.57 to 200 MHz”

	R
	The smallest gap between two pulses are the 4 guard slots, this amounts to a center-to-center separation of 5 slots (in the example 5ns), thus the maximum PRR is 200(not 250) MHz; etc. 

	A. Accepted.

B. Accepted.

	ESA-IZ-03
	4.6
	Move sentence “The slot width shall be 216 = 65,536ns” currently under heading “4.6 SLOT WIDTHS” to be included under heading “4.4.2.3 When Data Transmission Is Used” and remove present heading 4.6

	R
	The normative slot width of 65,536ns under heading 4.6 (which is at the numbering level of Uplink Signal characteristics) contradicts (= is one half of) the normative slot width of 131,072ns under the heading 4.4.2.2. This 65,536ns slot width makes sense in this context only if it applies to the Data Transmission option, therefore it belongs under the corresponding heading / paragraph 4.4.2.3.

	Accepted.

	ESA-RA-01    
	3.8
	FROM “ as close a 4 ns”  

TO “ as close as 5 ns”, and from “ to 250 MHz”  to “ 200 MHz”
	E
	The minimum distance between slots would be 5 slots, as in the example there are 4 slots of 1 ns for guard time, i.e. 4 ns + 1 ns of the slot duration. The maximum PRR is then 200 MHz (1/5 ns).

	Duplicate of ESA-IZ-02.

	ESA-UK-01
	3.2, 3.3, 3.4
	A sketch could eventually help clarifying the inter-relations between centre frequency (para 3.2) , bandwidth (para 3.3) and 95% of transmit energy within +/- 10GHz of its actual (?) centre frequency, which could be anywhere in the +/- 10GHz range of para 3.2.
	E
	
	Rejected.  (The figure would be good for Green Book, however.)

	ESA-UK-02
	3.3
	It is not clear whether a line width of 6.25GHz is compatible with a binary OOK of 0.125ns slot time.  
	R
	Attached is the Fourier Transform of a reference pulse as per figure 3.1 for a slot time of 0.125ns. A significant part of the spectrum appears above 6.25GHz. 
(see below: “Supplemental info for RID ESA-UK-02”)
	Remove description of reference pulse.

	SLS-GPC-01
	1.1
	FROM 
“When provided with a sequence of pulsed and non-pulsed slots produced by the Coding and Synchronization sublayer (see references [D4] and [D5]), this specification describes the required Physical Layer characteristics of the downlink and uplink transmissions.” 

TO 
“When provided with a sequence of pulsed and non-pulsed slots produced by the Coding and Synchronization sublayer (see [1]), this specification describes the required Physical Layer characteristics of the downlink and uplink transmissions.”
	T
	The upper (sub)layer is described in [1] not in [D4] and [D5].
	Accepted.

	SLS-GPC-02
	Annex D
	Remove [D4] and [D5] and [D6] and [D7] and [D8] and [D9] from the list of informative references

Add TC Space Data Link Protocol. CCSDS 232.0-B
	T
	After implementing RID SLS-GPC-01, [D4] and [D5] documents are never called in the main body.

After implementing RID SLS-GPC-08, [D6] document is never called in the main body.

[D7] and [D8] and [D9] documents are never called in the main body.

After implementing RID SLS-GPC-01, there is a need for having 232.0-B in the list.
	Partially accepted.  Removed [D4] and [D5].  

Did not add 232.0-B-3, because TC is no longer used, only AOS.

Others references are retained.  They were added as a condition (from Peter Shames) arising from the CESG Red Book poll.

	SLS-GPC-03
	2.1
	FROM:
“The Data Link Protocol sublayer provides functions for producing Transfer Frames; examples are the TM Space Data Link Protocol, (reference [D2]), and the AOS Space Data Link Protocol (reference [D3]).”

TO:
“The Data Link Protocol sublayer provides functions for producing Transfer Frames; possible Space Data Link Protocols using optical communications are the TM Space Data Link Protocol, (reference [D2]), and the AOS Space Data Link Protocol (reference [D3]), and the TC Space Data Link Protocol, (reference [D-TBD]).”
	T
	It is understood that optical links will be available for TC transmission (as shown in Figure 2-1 that mentions TM, AOS, TC).
	[bookmark: _GoBack]Superseded. By agreement of GP and WG, the book no longer references TC, only AOS.



	SLS-GPC-04
	3
	The definition of the expected input shall be defined (with reference to applicable document [1]) and the behaviour at sending and receiving end should be better remarked.
	R
	I suggest to have a short introduction mentioning the input expected at the sending end (this is actually stated in 3.5.3) and the output expected at the receiving end clarifying also which requirements in section 3 apply to the sending terminal (I guess all of them).
A short subsection may be needed to state what is delivered to the Coding sublayer at the receiving end. Note that I am not asking to specify the demodulation process.
	Accepted.

	SLS-GPC-05
	3.5.3
	For the binary vector referenced to applicable document [1] shall be added; e.g.  

The binary vector received from the Coding and Synchronization sublayer defined in [1] shall be used to modulate the intensity of emitted light within each slot, using On-Off Keying (OOK).
	T
	The binary vector is received from the Coding and Sync sub Layer
	Accepted. 

	SLS-GPC-06
	4
	The definition of the expected input shall be defined (with reference to applicable document [1]) and the behaviour at sending and receiving end should be better remarked.
	R
	I suggest to have a short introduction mentioning the input expected at the sending end (this is actually stated in 4.4.2.3) and the output expected at the receiving end clarifying also which requirements in section 4 apply to the sending terminal (I guess all of them).
A short subsection may be needed to state what is delivered to the Coding sublayer at the receiving end. Note that I am not asking to specify the demodulation process.
	Accepted.

	SLS-GPC-07
	4.4.2.3
	For the binary vector referenced to applicable document [1] shall be added; e.g.  

When data transmission is used, the binary vector received from the Coding and Synchronization sublayer defined in [1] shall be used to modulate the intensity of emitted light within each slot, using OOK.
	T
	The binary vector is received from the Coding and Sync sub Layer
	Accepted.

	SLS-GPC-08
	3.5.1
	I am puzzled by the reference included in this clause. It states:
Polarized laser emission is optional. When polarized, the laser emission exiting the terminal aperture shall be Right-Hand Circularly Poloarized (RHCP) as defined in reference [D6].

I suggest to change to:
Polarized laser emission is optional. When polarized, the laser emission exiting the terminal aperture shall be Right-Hand Circularly Polarized (RHCP) as defined in reference [D6].

You may want to add the term “Right-Hand Circularly Polarized” in Annex C

BTW: note the typo on “Poloarized”
	T/R


	If D6 defines the type of polarization then D6 should be among the applicable documents, However D6 looks to be a standard for defining terms and I wonder why you need this.
	Note: Tom Gannet moved [D6] to applicable documents ([D6] is now [2] in the EC1 release of the Red Book); it was an error that this hadn’t been done in the initial Red Book release.

Rejected.  We refer to the IEEE standard because more than one interpretation of polarization handedness is possible and we want to use the standard one.

RHCP is already present in Annex C.

Typo fixed.


	SLS-GPC-09
	2
	I do recommend adding a short section including a figure to explain the peculiar architecture of optical communications where there are always two permanent optical links even if one may not be carrying data.

Then it can be made clear that this book specifies downlink sending end (on board) and uplink sending end (on ground).

For proposed figure see Supplemental info for RID SLS-GPC-09, below
The original pptx file will be provided too. 
	R
	An expert reader would have no doubts, nut the book should also consider that there can non expert readers for CCSDS documents.

The proposed additions do remove ambiguity.
	Accept.

	NASA-KS-01
	1.8
	Please add references for current fiber optics and laser transmissions, (e.g. NECA/FOA 301 Standard Installing and Testing Fiber Optics, and ANSI Z136.1 (2014) - Safe Use of Lasers, respectively).
	R
	This will take advantage of lessons learned with current applications of optical data transmissions.
	Reject.

(These standards are good practices, but they are not normative material in describing what signal is transmitted.)

	NASA-DN-01
	First paragraph
	FROM: "This document is a CCSDS Recommended Standard for the Physical Layer of signals to be used in optical communications systems of space missions"

TO: "This document is a CCSDS Recommended Standard for the Physical Layer of signals to be used in free-space optical communications systems of space missions"
	T
	This Standard is for free-space optical communications, does not apply to fiber optical communications. Need clearly define the application scope in Foreword.
	Reject.

The TO wording is already present in the Red Book.  (The quoted FROM text is not correct.)

	NASA-DN-02
	1.1
	FROM: "When provided with a sequence of pulsed and non-pulsed slots produced by the Coding and Synchronization sublayer (see references [D4] and [D5]), "

TO: "When provided with a sequence of pulsed and non-pulsed slots produced by the Coding and Synchronization sublayer (see reference [1]), "
	T
	Informative references [D4] and [D5] are for RF communications. For optical communications, should we refer to the forthcoming Standard "Optical Communications Coding and Synchronization" which is reference [1]?
	Duplicate of SLS-GPC-01.

	NASA-DN-03
	3.6
	FROM: "The Root Mean Square (RMS) pulse timing jitter shall be less than 10 percent of the slot width, e.g., 50 picoseconds when the slot width is 0.5 ns."

TO: "The Root Mean Square (RMS) pulse timing jitter shall be less than 10 percent of the slot width."
	R
	Is it necessary to give an example here in this book? Be consistent with 4.5.
	Accept.

	NASA-DN-04
	4.2
	delete NOTE
	R
	what's the purpose of this NOTE? no NOTE in 3.2. It may be appropriate in the information book.
	Accept.

	NASA-DN-05
	5
	FROM: "The managed parameters for HPE downlink signaling shall be those specified in table 5-1."

TO: "The managed parameters for HPE signaling shall be those specified in table 5-1."
	T
	managed parameters in Table5-1 are for both downlink and uplink. Delete "downlink" in the sentence.
	Accept.

	CSA-AK-01
	4
	FROM: 
4.1 CENTER FREQUENCY
The center frequency shall be tunable to any frequency within ±26 GHz of 280.18 THz, 281.76 THz, and 291.060 THz.
NOTE – These center frequencies correspond to wavelengths in vacuum of 1070 nm, 1064 nm, and 1030 nm, respectively.
4.2 CENTER FREQUENCY TOLERANCE
The transmitter center frequency shall be accurate to within a tolerance of ±26.5 GHz.
NOTE – At a center frequency of 281.76 THz, this corresponds to a tolerance of
±0.100 nm.

TO (Option 1: change of the second center frequency):
4.1 CENTER FREQUENCY
The center frequency shall be one of the following:  280.18 THz,
281.72 THz, and 291.060 THz.
NOTE – These center frequencies correspond to wavelengths in vacuum of 1070 nm, 1064.15 nm, and 1030 nm, respectively.
4.2 CENTER FREQUENCY TOLERANCE
The transmitter center frequency shall be accurate to within a tolerance of ±26.5 GHz.
NOTE – At a center frequency of 281.72 THz, this corresponds to a tolerance of ±0.100 nm.

TO (Option 2: change of the center frequency tolerance):
4.1 CENTER FREQUENCY
The center frequency shall be one of the following:  280.18 THz, 281.76 THz, and 291.060 THz.
NOTE – These center frequencies correspond to wavelengths in vacuum of 1070 nm, 1064 nm, and 1030 nm, respectively.
4.2 CENTER FREQUENCY TOLERANCE
The transmitter center frequency shall be accurate to within a tolerance of ±39.75 GHz.
NOTE – At a center frequency of 281.76 THz, this corresponds to a tolerance of ±0.150 nm.
	R
	1. Specifying the center frequency tunability within  ±26 GHz does not add any value because the center frequency accuracy is already  limited to this value. Suggest to remove the tunability requirement. 
2. The 281.76 THz / 1064 nm center frequency / wavelength together with the tolerance 0.1 nm on wavelength make it out of spec the use of Nd:YAG lasers, which have the center wavelength, to be exact: 1064.15 nm. Nd:YAG lasers are widely available thus it makes sense to keep them within the standard, unless there is a strong rational for use of exact 1064 nm wavelength with 0.1 nm tolerance. This can be accomplished by tuning the standard by either changing the second center frequency (option 1, to 281.72 THz /  1064.15 nm) or by extending the center ferquency tolerance to minimum ±39.75 GHz / 0.15 nm. "
	Accept (option 1).
 

	CSA-AK-02
	4
	FROM: 
The slot width shall be 2^16 = 65,536 ns.

TO: 
The slot width shall be  65,536 ns. This value  corresponds to 1 ns x 2^16 and a half of the uplink modulation slot duration.
	E
	The original expression implies certain rational: for instance it may imply 1 ns pulse duration for nested modulation - this is confusing since nested modulation is not required. Also, 2^16 is dimensionless value. I assume a rational here is coming from half of 131,072 ns mentioned earlier as an ON pulse duration. The convenience of 2^16 ns value can be introduced as a side note.
	Accept.

	CSA-AK-03
	4
	To add section:
4.9 Uplink Polarization
The uplink beacon is not required to be polarized.
	R
	To avoid uncertainty about polarization requirement.
	Partially accept.

This statement is included as a note in 4.5.2.  It can’t be in a numbered section as suggested, because it is not a normative statement (requirement).

	CSA-AK-04
	5
	To add a line in the Table 5-1:
Managed Parameter              Allowed Values

Uplink frequency                    Insert three values from Section 4-1.
	E
	Added for completeness.
	Accept.

	CSA-AL-05
	3 to 4
	FROM: 3.5.3; 3.5.4; 3.6;3.7;3.8
TO 3.6; 3.7;3.8;3.9;3.10

FROM: 
4.4 IN-BAND AND SPILLOVER EMISSIONS
4.4.1 GENERAL
The laser shall transmit 95 percent of its energy within ±50 GHz of its center frequency.
TO:
4.4 IN-BAND AND SPILLOVER EMISSIONS
The laser shall transmit 95 percent of its energy within ±50 GHz of its center frequency.

FROM: 4.4.2; 4.4.2.1;4.4.2.2;4.4.2.3;4.4.3;4.5;4.6
TO: 4.5;4.5.1;4.5.2;4.5.3;4.6;4.7;4.8
	E
	Numbering lacks logic. For simplicity suggest to reduce use of sub-layers when possible.
	Accept.


*Technical Fact (T), Recommended (R), Editorial (E)


Supplemental info for RID ESA-UK-02

RID to CCSDS Draft Recommended Standard for Optical Communications Physical Layer, CCSDS 141.0-R-1, Red Book November 2017

Comparison of pulse shapes and spectral content for reference pulse defined in Red Book, Section 3.5.4:

1. Slot width 1 ns

[image: ][image: ]

1. Slot width 0.125 ns
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Supplemental info for RID SLS-GPC-09
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