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1.0 Introduction

This paper is ARINC’s response to the ”Comments on the HFDL SARPs and Manual” received from Mr. Zhou Zhuoren and incorporated as Appendix L to the Report of the first meeting of AMCP Working Group M held in Malmo, Sweeden 12 – 19 December 2000.  Mr. Zhuoren’s comments are based on working versions of these documents, as he did not have copies of the final HFDL SARPs and Manual on HF Data Link.  As such, several of the text corrections noted in Mr. Zhuoren’s paper were made in the final version of the HFDL SARPs and Manual on HF Data Link.

There were ten (10) comments reported.  The following presents a summary of the comments as referenced to Mr. Zhuoren’s paper (Appendix L) and ARINC’s specific response to each comment

	ID
	Comment Summary
	ARINC’s Response

	2.1
	f0 should be SSB carrier (reference) plus 1400 Hz, not SSB carrier (reference) plus 1440 Hz
	Disagree

	2.2
	Delete term  “- f0” from the Fourier transform of the pulse shape, P(f)
	Agree – Text only correction to SARPs proposed

	2.3
	Change specifications of the –20 dB points of the signal specification as a result of proposed change 2.1 above.
	Disagree

	2.4
	Publish correct M1 sequence for TDMA Slot Definition
	Agree – Text only correction to Manual proposed

	2.5
	Correct “PLDU” to read “LPDU” in Uplink MPDU description
	OK in published Manual

	2.6
	Change “SPDU (page 2 of 2)” octet #52 description
	Agree – Text only correction to Manual proposed.

	2.7
	Change “Field Coding and Designations” description for item 15
	Disagree

	2.8
	Change “D(n)vect-flags” text 
	OK in published Manual

	2.9
	Change “(N)vect” to “D(N)vect”
	OK in published Manual

	2.10
	Change text for D(N)vect
	Agree – Text only correctin to Manual proposed.


2.0 Summary of Comments on the HFDL SARPs and Manual and ARINC’s Response

2.1 f0 should be SSB carrier (reference) plus 1400 Hz, not SSB carrier (reference) plus 1440 Hz
Comment Reported

[Reference:  SARPs, Paragraph 11.3.1.5.1  M-PSK Carrier]
The M-PSK carrier expressed mathematically shall be defined as:
s(t) = A((p(t-kT) cos [2(f0t + ((k) ]),    k = 0,1(.,N-1

where:

N


= number of M-PSK symbols in transmitted physical layer protocol data unit (PPDU)

s(t)


= analog waveform or signal at time t

A


= peak amplitude

f0



= SSB carrier (reference) + 1 440 Hz

T



= M‑PSK symbol period (1/1 800 s)

((k)

= phase of kth M-PSK symbol

p(t-kT)
= pulse shape of kth M-PSK symbol at time t


Note.— The number of M-PSK symbols sent, N, defines the length (duration = NT seconds) of the PPDU.  These parameters are defined in the appendix to these SARPs.

I think that the f0 should be SSB carrier (reference) plus 1 400 Hz, not SSB carrier (reference) plus 1 440 Hz.

ARINC’s response to Comment

ARINC does not agree with or support this recommendation.  The SARPs are correct.  1440 Hz is the correct carrier frequency.  The avionics vendors and HFDL service provider have developed and fielded to this specification.

No further action recommended.

Note:  The 1440 Hz standard agrees with ARINC SPECIFIATION 635-2.

2.2 Delete term  “- f0” from the Fourier transform of the pulse shape, P(f)
Comment Reported

[Reference:  SARPs, Paragraph 11.3.1.5.2  Pulse Shape]
The pulse shape, p(t), shall determine the spectral distribution of the transmitted signal.  The Fourier transform of the pulse shape, P(f),  shall be defined by
P(f) = 1,





if 0 < |f‑f0| < (1 - b)/2T

P(f) = cos {((2|f|T - 1 + b)/4b},
if (1 - b)/2T < |f‑f0| <  (1 + b)/2T

P(f) = 0,





if |f‑f0| > (1 + b)/2T
Because the function P(f) is the Fourier transform of the pulse shape p(t), therefor, P(f) should be provided with the characteristics of a low pass filter. So, all ‑f0 should be deleted.
ARINC’s Response to Comment

ARINC agrees with and supports this recommendation.  ARINC recommends changing the pulse shape formula in SARPs paragraph 11.3.1.5.2 Pulse Shape to correctly read:
P(f) = 1,





if 0 < |f| < (1 - b)/2T

P(f) = cos {((2|f|T - 1 + b)/4b},
if (1 - b)/2T < |f| <  (1 + b)/2T

P(f) = 0,





if |f| > (1 + b)/2T
No other action is recommended.

Note:  The recommended pulse shape formula agrees with ARINC SPECIFICATION 635-2.
2.3 Change specifications of the –20 dB points of the signal specification as a result of proposed change 2.1 above.
Comment Reported

[Reference:  SARPs, Paragraph 11.3.1.5.2  Pulse Shape]

…where the spectral roll-off parameter, b = 0.31, has been chosen so that the ‑20 dB points of the signal are at SSB carrier (reference) + 290 Hz and SSB carrier (reference) + 2 590 Hz and the peak‑to‑average power ratio of the waveform is less than 5 dB.

It can be shown, the ‑20 dB points of the signal are at f0 ( 1150 Hz . Now, f0 should be SSB carrier (reference) plus 1 400 Hz, therefor, the ‑20 dB points of the signal are at SSB carrier (reference) + 250 Hz and SSB carrier (reference) + 2550 Hz.
ARINC’s Response to Comment

ARINC does not agree with or support this recommendation.  The –20 dB points are correctly specified for the 1440 Hz carrier frequency.  No further action is recommended.

Note:  The current -20 dB point specification agrees with ARINC SPECIFICATION 635-2.

2.4 Publish correct M1 sequence for TDMA Slot Definition
Comment Reported

[Reference:  Manual on HF Data Link, Part II, Figure II-2-1.  TDMA Slot Definition]

The original (published) M1 sequence is as following:

011 1011 0111 1010 0010 1100 1011 1110 0010 0000 0110 0110 1100 0111 0011 1010 1110 0001 0011 0000 0101 0101 1010 0111 1001 00001 1010 1000 0111 1111

I believe that this sequence must be a pseudo-random sequence generated by a linear feedback shift register with 7 stages. It should be 127 bits. The correct sequence is as following:

011 1011 0111 1010 0010 1100 1011 1110 0010 0000 0110 0110 1100 0111 0011 1010 1110 0001 0011 0000 0101 0101 1010 0100 1010 0111 1001 0001 1010 1000 0111 1111

ARINC’s Response to Comment

ARINC agrees with and supports this recommendation.  ARINC recommends changing the MI sequence in the Manual on HF Data Link Figure II-2-1 to correctly read:

011 1011 0111 1010 0010 1100 1011 1110 0010 0000 0110 0110 1100 0111 0011 1010 1110 0001 0011 0000 0101 0101 1010 0100 1010 0111 1001 0001 1010 1000 0111 1111

No other action is recommended.

Note:  The recommended M1 sequence agrees with ARINC SPECIFICATION 635-2.

2.5 Correct “PLDU” to read “LPDU” in Uplink MPDU description
Comment Reported

[Reference:  Manual on HF Data Link, Part II, Figure II-A1-4.  Uplink MPDU]

With regard to "Uplink MPDU",in the octet #5, the original text is as following:

      LPDU SIZE (one octet per PLDU)

This text should be changed to:

       LPDU SIZE (one octet per LPDU)

ARINC’s Response to Comment

The text is correct in the published version of the Manual on HF Data Link.  No further action is recommended.

2.6 Change “SPDU (page 2 of 2)” octet #52 description
Comment Reported

[Reference:  Manual on HF Data Link, part II, Figure II-A1-5.  SPDU (page 2 of 2)]
With regard to "SPDU (page 2 of 2)", in the octet #52, the original text is as following:

     FRAME (N+2) SLOT 02 ASSIGNMENT CODE

This text should be changed to:

     FRAME (N+1) SLOT 02 ASSIGNMENT CODE

ARINC’s Response to Comment

ARINC agrees with and supports this recommendation.  ARINC recommends changing the octet #52 text in the Manual on HF Data Figure II-A1-5.  SPDU (page 2 of 2) to read:

FRAME (N+1) SLOT 02 ASSIGNMENT CODE

No other action is recommended.

Note:  The recommended text for octet #52 agrees with ARINC SPECIFICATION 635-2.

2.7 Change “Field Coding and Designations” description for item 15
Comment Reported

[Reference:  Manual on HF Data Link, Part II, Attachment 2 to Part II, Item 15]

The original text of item 15 is as following:

     FREQUENCY FIELD (4 octets)

This text should be changed to:

     FREQUENCY FIELD (3 octets)

and the item 15 should be combined with item 69

ARINC’s Response to Comment

ARINC does not agree with or support this recommendation.  The field is correct as specified and should not be combined with item 69.  No further action is recommended.

Note:  The current specifications for item 15 contained in the Manual for HF Data Link agree with ARINC SPECIFICATION 635-2.

2.8 Change “D(n)vect-flags” text
Comment Reported

[Reference:  Manual on HF Data Link, Part II, Table II-3-3.  Information held by the HFDL aircraft and ground station subsystem]

In the right column the original text is as following:

	D(N)vect - flags indicating if the HFDL aircraft station subsystem has negatively acknowledged U(A)+1..U(A)+8


This text should be changed to:

	U(N)vect - flags indicating if the HFDL aircraft station subsystem has negatively acknowledged U(A)+1..U(A)+8


ARINC’s Response to Comment

The text is correct in the published version of the Manual on HF Data Link.  No further action is recommended.

2.9 Change “(N)vect” to “D(N)vect”
Comment Reported

[Reference:  Manual on HF Data Link, Part II, Paragraph 3.1.3.3.9]

In sub-paragraph 4, the original text for the title is as follows:


(N)vect
This title should be changed to:


D(N)vect
ARINC’s Response to Comment

The text is correct in the published version of the Manual on HF Data Link.  No further action is recommended.

2.10 Change text for D(N)vect
Comment Reported

[Reference:  Manual on HF Data Link, Part II, Paragraph 3.1.3.3.9]

In sub-paragraph 4, the original text is as follows:

D(N)vect is a field of 8 bits, each of which represents whether or not each of the LPDUs starting from the sequence number D(A) + 1 to D(A) + k has been negatively acknowledged by the HFDL aircraft station subsystem, where k is the transmit window size.  For an LPDU to be considered negatively acknowledged, a D(R)/D(R)vect must be received at least three slots after the transmission of the LPDU.  A bit set to one (1) indicates that the LPDU has been negatively acknowledged.

This text should be changed to:

D(N)vect is a field of 8 bits, each of which represents whether or not each of the LPDUs starting from the sequence number D(A) + 1 to D(A) + k has been negatively acknowledged by the HFDL ground station subsystem, where k is the transmit window size.  For an LPDU to be considered negatively acknowledged, a D(R)/D(R)vect must be received at least three slots after the transmission of the LPDU.  A bit set to one (1) indicates that the LPDU has been negatively acknowledged
ARINC’s Response to Comment

ARINC agrees with and supports this recommendation.  ARINC recommends that the text for Manual on HF Data Link, Part II, Paragraph 3.1.3.3.9 sub-paragraph 4 be changed to read:

	D(N)vect
	D(N)vect is a field of 8 bits, each of which represents whether or not each of the LPDUs starting from the sequence number D(A) + 1 to D(A) + k has been negatively acknowledged by the HFDL ground station subsystem, where k is the transmit window size.  For an LPDU to be considered negatively acknowledged, a D(R)/D(R)vect must be received at least three slots after the transmission of the LPDU.  A bit set to one (1) indicates that the LPDU has been negatively acknowledged.


3.0 
Recommendation

It is recommended that the AMCP consider the HFDL recommendations outlined in this paper for incorporation into the HFDL SARPs and Manual on HF Data Link.

SUMMARY





This paper is a response to the “Comments on the HFDL SARPS and Manual” received from Mr. Zhou Zhuoren (Appendix L to the Report of the first meeting of AMCP Working Group M).  Mr. Zhuoren’s comments are principally textual as many of the discrepancies identified in the working documents he reviewed were corrected in the final published versions of the HFDL SARPs and Manual on HF Data Link.  Several other items Mr Zhuoren identified are technically correct as published and reflect the implemented system.  Finally, ARINC has proposed new text to correct publication errors in the HFDL SARPs and Manual on HF Data Link for the remaining items identified by Mr. Zhuoren.
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