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1. About the SARPs for HF Data Link
1.1 Paragraph 11.3.1.5.1, M-PSK CARRIER (SARPs of Annex 10, Volume III, Part I, page 338B)

The text should be modified as follows:

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 1400Hz

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 Manual on Detailed Technical Specifications for the High Frequency Data Link (HFDL).

Reason:

In the mathematical expression of the signal, f0 is namely assigned frequency.  According to the paragraph 11.3.1.10 and the figure 11-1, the assigned frequency f0 should be SSB carrier (reference) plus 1 400 Hz, not SSB carrier (reference) plus 1 440 Hz.

This issue (whether 1400 or 1440) is essentially an implementation issue. But the context of SARPs for HFDL should not be mutually conflicting.

This issue was discussed at AMCP/5 meeting, and the meeting decided that 1 440 Hz should be replaced by 1 400 Hz (see paragraph 1.3.2, AMCP5/ Folder, page 1-2). The paragraph 11.3.1.10 and the figure 11-1 reflect this change. So, if there is no practical implementation problem, then 1 400 Hz should be reserved.

1.2 Paragraph 11.3.1.5.2, PULSE SHAPE (SARPs of Annex 10, Volume III, Part I, page 338B)
The text should be modified as follows:

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

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) + 290250 Hz and SSB carrier (reference) + 2 5902 550 Hz and the peak‑to‑average power ratio of the waveform is less than 5 dB.

Reason:
Because the function P(f) is the Fourier transform of the pulse shape p(t), and p(t) represents the normalized envelop of the s(t), therefor, P(f) should be provided with the characteristics of a low pass filter. So, all ‑f0 in the formulations should be deleted.

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.
1.3 Paragraph 11.3.2.4.2 RECEPTION OF PPDUs (SARPs of Annex 10, Volume III, Part I, page 338E)

The text of item a) should be modified as follows:

a) the 1 4401 400 Hz audio carrier offset by plus or minus 70 Hz;

2. About the Manual on Detailed Technical Specifications for the HFDL :

2.1 Figure II-2-1, TDMA slot definition (Doc 9741-AN/962, Part II, page II-2-5)

The sequence M1 should be modified as follows:

M1=1 of 108 shifts of the following sequence:   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 00001 1010 1000 0111 1111

Reason:

This sequence must be a pseudo-random sequence generated by a 7 stages linear feedback shift register with coefficient generator polynomial f(x) = 1 + x + x2 + x3 + x7  (see Figure 1 of this paper). The initial state of the shift register is shown in the figure too. The sequence should include 127 bits. The correct sequence is as above. And M1 should be equal to 1 of 8 shifts of the sequence.

[image: image1.png]


           Figure 1.   7 stages linear feedback shift register for M1

2.2 Table II-3-3. Information held by the aircraft and ground station subsystems (Doc 9741-AN/962, Part II, page II-3-3)
2.2.1 The fourth cell of the left column should be modified as follows:

D(N)vect – flags indicating if the HFDL ground station subsystem has negatively acknowledged D(A)+1…D(a)+8k
2.2.2 The fourth cell of the right column should be modified as follows:

U(N)vect – flags indicating if the HFDL aircraft station subsystem has negatively acknowledged U(A)+1…U(a)+8k
Recommendation: The text of paragraph 3.1.3 should refer to Table II-3-3 at somewhere.

2.3 Paragraph 3.1.3.3.1  (Doc 9741-AN/962, Part II, page II-3-4)

2.3.1 The third sub-paragraph should be modified as follows:

- U(A)vect. A field of 8k bits, each of which represents whether or not each of the LPDUs starting from the sequence number U(A)+1 to U(A) + k has been acknowledged by the HFDL aircraft station subsystem, where k is the transmit window size. A bit set to one (1) indicates that the LPDU has been positively acknowledged.

2.3.2 The fourth sub-paragraph should be modified as follows:

- U(N)vect. A field of k bits, each of which represents whether or not each of the LPDUs starting from the sequence number U(A) + 1 to U(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 U(R)/U(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.

   Note—The window size k can be larger than the 8 bits of the U(R)vect. Those LPDUs transmitted in the window, but not included in the U(R)vect, cannot be considered as either ACKed or NACKed.

2.4 Paragraph 3.1.3.3.2  (Doc 9741-AN/962, Part II, page II-3-4)
The sub-paragraph 3) should be modified as follows:

  if U(R)vect modulo 2 equals 0, then divided U(R)vect by 2.

2.5 Paragraph 3.1.3.3.9  (Doc 9741-AN/962, Part II, page II-3-5)

2.5.1 The third sub-paragraph should be modified as follows:

- D(A)vect. A field of 8k 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 acknowledged by the HFDL ground station subsystem, where k is the transmit window size. A bit set to one (1) indicates that the LPDU has been positively acknowledged.

2.5.2 The fourth sub-paragraph should be modified as follows:

- D(N)vect. A field of k 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 aircraftground 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.

2.6 Paragraph 3.1.3.3.10  (Doc 9741-AN/962, Part II, page II-3-5)

The sub-paragraph 3) should be modified as follows:

  if D(R)vect modulo 2 equals 0, then divided D(R)vect by 2.

2.7 ATTACHMENT 1 to Part II, Figure II-A1-1, Numbered LPDU (Doc 9741-AN/962, Part II, page II-A1-1)
The octet #1 should be modified as follows:

                      BIT  NUMBER

	
	8
	7
	6
	5
	4
	3
	2
	1

	
	U(S)/D(S)
	RN
	0
	1


2.8 ATTACHMENT 1 to Part II, Figure II-A1-4, Uplink MPDU (Doc 9741-AN/962, Part II, page II-A1-4)

The octet #5 should be modified as follows:

      LPDU size (one octet per PLPDU)

2.9 ATTACHMENT 1 to Part II, Figure II-A1-5, SPDU (page 2 of 2) (Doc 9741-AN/962, Part II, page II-A1-6)

The octet #52 should be modified as follows:

Frame (N+21) slot 02 assignment code

2.10 ATTACHMENT 2 to Part II, FIELD CODING AND DESIGNATIONS, Item 15 (Doc 9741-AN/962, Part II, page II-A2-3)
The text of the title line of the item 15 should be modified as follows:

     FREQUENCY FIELD

         (4 3octets)

Recommendation: The item 15 should be combined with item 69.

2.11 ATTACHMENT 2 to Part II, FIELD CODING AND DESIGNATIONS, Item 48 (Doc 9741-AN/962, Part II, page II-A2-8)
The text of the third line of the item 48 should be modified as follows:
        0    Low, medium or high priority slots reserved.

2.12 ATTACHMENT 2 to Part II, FIELD CODING AND DESIGNATIONS, Item 73 (Doc 9741-AN/962, Part II, page II-A2-10)

The text should be modified as follows:
A five-bit uplink sequence number embedded in the LPDU type field of the downuplink numbered data LPDU. The DU(S) value is encoded in bits 4 through 8 of the LPDU type field.

_ _ _ _ _ _ _ _

   Above paragraphs are my comments on HFDL SARPs and the Manual on Detailed Technical Specifications for the HFDL, just for reference to update the HFDL documents.
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