AMCP WG-M/2 Appendix P

HFDL SARPS Amendment Proposals and open issues on Manual On HF Data Link that need further studies.

The following pages contain an Amendment Proposal to the HFDL SARPs (to be brought to AMCP/8) as well as open issues with the HFDL Manual.  The open issues with the Manual on HF Data Link will be dealt with and appropriate Change Proposals developed in time for being addressed at the next AMCP WG-M meeting. 

Appendix P, attachment 1.

HFDL SARPs Amendment Proposal

Title:
Discrepancy in Assigned Frequency of HFDL 

AP working paper number and date
XXXXXXXXXXXXXXX

Document(s) Affected:
Annex 10, Volume III, Part 1, Chapter 11



Document Version:
Current version of Annex 10 

Sections of Documents Affected:
11.3.1.5.2, 11.3.1.6, Note following 11.3.1.10, and Figure 11-1.

Coordinator:
Loftur E. Jonasson

    Coordinator's Address:
Iceland Telecom, Gufunes Com Centre, Smararimi 1, 112 Reykjavik, Iceland

   Coordinator's Phone:
+354 550 6538

   Coordinator's Fax:
+354 567 5230

   Coordinator's E-mail Address:
loftur@simi.is

Category:
Clarification

Problem description:
The mathematical representation of the M-PSK carrier contains an error.

The PSK Carrier of the HFDL System is 1440Hz.  However, the HFDL Assigned frequency is 1400Hz, to be in line with ITU convention.  Changes are needed in SARPs to correctly convey this fact.

The change to figure 11-1 is to correct an error, which occurred during the final editorial work on the SARPs, before publication.

Background:
The errors being addressed and corrected were discovered  by a thorough proof reading of the SARPs by Professor Zhou Zhuoren, China.

Backwards compatibility:
Yes.

Amendment Proposal:
See Below:

WG-M Status:
Approved 2001-05-03

Change to Paragraph 11.3.1.5.2, PULSE SHAPE 

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

Reason:
Because the function P(f) is the Fourier transform of the pulse shape p(t), and p(t) represents the normalised envelope 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.

Change to paragraph 11.3.1.6 TRANSMITTER STABILITY.

This paragraph is incorrect, as it does not reflect that the “actual carrier of the PSK transmission” is actually 40Hz above the SSB assigned frequency.

Original Paragraph:

11.3.1.6 TRANSMITTER STABILITY

The basic frequency stability of the transmitting function shall be such that the difference beween the actual carrier of the PSK transmission and the SSB assigned frequency shall not exceed:

a) 20Hz for HFDL aircraft station sub-systems; and

b) 10Hz for HFDL ground station sub-systems.

New Paragraph:

11.3.1.6 TRANSMITTER STABILITY

The basic frequency stability of the transmitting function shall be better than:

c) +/- 20Hz for HFDL aircraft station sub-systems; and

d) +/- 10Hz for HFDL ground station sub-systems.

Change to the Note following paragraph 11.3.1.10  ASSIGNED FREQUENCY.

Original Note:
Note. – The HFDL assigned frequency is offset from the SSB carrier (reference) frequency by 1400.  The digital modulation is fully contained within the same over-all channel bandwidth as the voice signal and complies with the provisions of Appendix S27 to the ITU Radio Regulations.

Modified Note:
Note. – By convention, the HFDL assigned frequency is offset from the SSB carrier (reference) frequency by 1400 Hz.  The HFDL M-PSK carrier of the digital modulation is offset from the SSB carrier (reference) frequency by 1440 Hz.  The digital modulation is fully contained within the same over-all channel bandwidth as the voice signal and complies with the provisions of Appendix S27 to the ITU Radio Regulations.

Figure 11-1:

The location of the text “SSB carrier (reference) frequency” is incorrect.  This text should be moved to be directly beneath the vertical dashed line which is 1400 Hz to the left of the vertical dashed line in the middle of the spectrum mask showed.
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Open issues with the Manual on HF Data Link.

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.
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           Figure 1.   7 stages linear feedback shift register for M1

2 Table II-3-3. Information held by the aircraft and ground station subsystems (Doc 9741-AN/962, Part II, page II-3-3)
2.1 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 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.

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

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.

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.

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.

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

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.

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.

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.

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

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)

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

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.

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.

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.
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