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Technical Domain / Task Number 2  Working Group 3: ITU-R M.2092-1 -Technical characteristics for VDES
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             China MSA
Change Proposal for ITU-R M.2092-1

1 Abstract
Based on ITU-R M. 2092-1 published in February 2022 and discussed during ENAV 29,a change proposal is hereby provided for ITU-R M.2092-1 under eNAV30, and WG3 is requested to consider these changes for revision of ITU-R M.2092-1.

Purpose
The purpose of this document is to amend some possible issues in current version of ITU-R M.2092-.
Relevant document
[1] ITU-R M.2092-1(2022-02) “Technical characteristics for a VHF data exchange system in the VHF maritime mobile band”
2 Background
ITU has published ITU-R M.2092-1 since Feb. 2022. At IALA ENAV 29, the Committee participants are requested to present their change proposals on ITU-R M.2092-1 at ENAV30 meeting. It will be submitted to ITU in a liaison note after discussion. Hence, China MSA propose some modifications in this proposal. 
3 Discussion
We proposes:

· Modify the number of packet symbol for π/4 quadrature phase shift keying modulation scheme;

· Add a flow chart to clarify the mechanism of RATDMA p-persistent algorithm for ASM;

· Modify the description of message acknowledgment for addressed MITDMA messages;

· Modify the logical channel using in the ship to shore short data message sequence diagram;

· Modify the message number using in the satellite to ship addressed message with end delivery notification;

· Add a diagram for the ship to satellite addressed message with end delivery notification;
· Modify some specification description to keep the full-text consistent.
Input to revision of ITU-R M.2092-1 in detail is shown as attachment.
4 PROPOSAL
It is appreciated that the proposal will be reviewed and discussed in WG3.
5 Reference
[2] IALA G1117(2017-12) “VHF Data Exchange System(VDES) Overview”
6 Action requested of the Committee

The committee is invited to consider our proposals and adopts them.

Annex
	Comment Number:

Name-#
	Change Log ID #

	Annex / Section
	Section, Table, Figure


	Type of change
	Reason for the change, or what you want to accomplish
	Proposed change to ITU-R M.2092-1, short editorial changes can be include here (large changes should be documented below)

	China MSA-1
	NA
	Annex 2
	1.2.7 Table 7
	Editorial
	Wrong expression in Padding+FEC tail (3) (symbols) and FEC decoder input symbols (bits)
	“Padding+FEC tail (symbols)” should be modified to “Padding+FEC tail (bits)”.

FEC decoder input symbols (bits) should be modified to FEC decoder input symbols (symbols).

	China MSA-2
	NA
	Annex 2
	1.2.3.4
	Editorial
	The expression for (32,6) biorthogonal code should be consistent with Table 18&23.
	“biorthogonal (32,6) code” should be modified (32,6)biorthogonal code.

	China MSA-3
	NA
	Annex 3
	4.4.3.1 Table 18
	Tech. Alignment
	According to the Table 7, Padding+FEC tail (bits) for the terrestrial is 10 bits, so the FEC termination bits for TER should be 5 symbols.
According to the Table 7, Padding+FEC tail (bits) is 11, so the FEC termination bits for SAT should be 5.5.

According to Table 7, Net symbols/burst (bits) for SAT is 640, so bits of Data field should be modified from 616 to 618.5;

According to Table 7, Symbols/ burst (symbols) is 691, so the Guard Time for SAT should be modified from 79 to 77.

To adapt the slot duration, the corresponding Guard Time for TER should be modified from 7 to 8.
	Modify as shown below.

	China MSA-4
	NA
	Annex 3
	4.5.7.4
	Tech. Improvement
	Add a flow chart to clarify the mechanism of RATDMA p-persistent algorithm for ASM.

	Modify as shown below.

	China MSA-5
	NA
	Annex 3
	6.2
	Editorial
	The “following special values for international compatibility" is not clear.
	Modify as shown below.

	China MSA-6
	NA
	Annex 3
	6.4
	Tech. Correction
	The sentence “When using MITDMA for addressed messages, the MITDMA will provide the return slot for the message acknowledgment as specified in Slot Increment 3 during block identifier 2, 1 or 0.” is not correct.

	Modify as shown below.

	China MSA-7
	NA
	Annex 4
	4.9.7-4.9.9 Table 41 and 42
	Editorial
	Adjust the tables sequence to make it more readable.
	The tables from table 40 to table 44 in the section 4.9.7, 4.9.8 and 4.9.9 should be in the following sequence Table 40, Table 43, Table 44, Table 41 and Table 42. The corresponding table number in the document should also be changed.

	China MSA-8
	NA
	Annex 4
	4.9.7 Table 41 
	Editorial
	In the field no. 5 of Bulletin board payload table, the sentence “Reserved for future use. Set to zero.” is repeated.
	The duplicate sentence “Reserved for future use. Set to zero” should be deleted.

	China MSA-9
	NA
	Annex 4
	4.16
	Tech. Correction
	The word “downlink” in the sentence “The following downlink protocols shall be supported” is not correct.
	Delete “downlink”.

	China MSA-10
	NA
	Annex 4
	4.9 Table 33

4.22
	Editorial


	The “Announcement channel” and its corresponding abbreviations AC are not found in the section Abbreviations/Glossary.
	The “Announcement channel” and its corresponding abbreviations AC should be modified to “announcement signaling channel” and ASC.

	
	
	Annex 6
	3
	
	
	

	China MSA-11
	NA
	Annex 4
	4.9 Table 33
	Editorial
	The mixture use of the “short message” and “short data message” may cause confusion.
	The “short message” should be modified to “short data message”. It is just listed some of the modification, there are 35 “short message” in total need to be modified as below in the Annex 5.

	
	
	Annex 5
	1 & 3
	
	
	

	China MSA-12
	NA
	Annex 4
	4.28.9 Figure 39
	Tech. Correction
	The ship to shore short data message should not be transmitted on the ASC, and the corresponding ACK should not be transmitted on the RAC.
	Modify as shown in the below figure.

	China MSA-13
	NA
	Annex 4
	4.29.1 Figure 41
	Editorial
	Wrong written for Msg7.
	The Msg7 in the sentence “If no Msg7 received, retry by retransmitting Msg76.” should be modified Msg76.

	China MSA-14
	NA
	Annex 5
	3.10.4 Table 71
	Tech. Clarification
	There is no “2W” option in the Table 9 and it is also necessary to clarify the significance of the satellite obtaining mobile station power lower than 2W.
	

	China MSA-15
	NA
	Annex 5
	3.10.10 Table 77
	Tech. Correction
	In the field No.5, 7, 9, 11, 13 and 15, the “Set to 0 for short uplink messages” should be modified “Set to 0 for Uplink short message ACK”
	Modify as shown below.

	China MSA-16
	NA
	Annex 5
	3.10.12 Table 79
	Tech. Clarification
	Supplement the mask description when used for the ACK of short messages.
	

	China MSA-17
	NA
	Annex 5
	3.13.4 3.13.5
	Tech. Clarification
	Please clarify the application scenario of the message transmission with EDN and without EDN
	If all the uplink addressed message transmission should have EDN message, it recommends to explain in detail about the message transmission scenario with ACK but no EDN shown in 3.13.4.

	China MSA-18
	NA
	Annex 5
	3.13.5 Figure 62
	Tech. Correction
	The ACK from ship to satellite should be ACK(#29) not ACK(#13), and the End delivery notification(22#) should be the End delivery notification(18#) from the satellite to the ship.
	Modify as shown in the below figure.

	China MSA-19
	NA
	Annex 5
	After 3.13.6
	Tech. Correction
	There should be a section for the “Ship to satellite addressed message with end delivery notification.” Please supplement the flow chart for the ship to satellite addressed message with ACK and end delivery notification and its corresponding paragraph.
	There is an end delivery notification from ship in Table 62, but it is not used in the section 3.13. Modify as shown in the below.

	China MSA-20
	NA
	Annex 5
	3.13.7 Figure 64
	Tech. Correction
	ACK (#29) on RAC in the figure 64 should be modified to ACK (#29) on RAC or EDN (#22) on RAC, both of which can be used as the acknowledgement.
	It states in the note to table 79 clearly "used for the ACK of downlink addressed messages and short messages." In addition, it also clarify in the Table 78 that "set to 0 for short message ACK." Modify as shown in the below figure.

	China MSA-21
	NA
	Annex 5
	3.13.8 Figure 65
	Tech. Clarification
	The ACK (#34) and EDN (#18) both could be used for acknowledgement of Ship to satellite short data message now. It may cause confusion.
	Figure 65 is modify as shown in the below.


Comments:
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1.2.7 Modulation coding schemes

Table 7

Application specific message link identification parameters

	PL format #
	ASM-MCS-1.16-1
	ASM-MCS-1.16-2
	ASM-MCS-1.16-3
	ASM-MCS-1.16-4
	ASM-MCS-1.16-5
	ASM-MCS-1.16-6
	ASM-MCS-1.16-7
	
	
	

	Link ID
	1
	2
	3
	4 (SAT)
	5
	6
	7
	8(1)
	9(1)
	10(1)

	Channel BW (kHz)
	16

	Roll off filtering(2)
	0.35

	Signal BW (kHz)
	13.0

	Symbol rate (ksps)
	9.6

	PAPR (example) (dB)
	3.35
	
	
	
	
	
	
	
	
	

	Output average power (W)
	12.5
	
	
	
	
	
	
	
	
	

	Burst size (slots)
	1
	2
	3
	3
	1
	2
	3
	
	
	

	Guard time (ms)
	0.83
	8
	0.83

	Burst duration (ms)
	25.8
	52.5
	79.2
	72.0
	25.8
	52.5
	79.2
	
	
	

	Symbols/ burst (symbols)
	248
	504
	760
	691
	248
	504
	760
	
	
	

	Ramp-up/down (symbols)
	4/4

	Ramp-up/down (ms)
	0.41/0.41

	Syncword size (symbols)
	27

	Syncword modul. (symbols)
	π/4-QPSK (00/11 only)

	Link ID symbols
	16

	Link ID modul. (symbols)
	π/4-QPSK

	Net symbols/burst (bits)
	197
	453
	709
	640
	197
	453
	709
	
	
	

	Channel bits (bits)
	394
	906
	1418
	1280
	394
	906
	1418
	
	
	

	Padding+FEC tail (3) (bits)
	10+0
	0+11
	0+10

	FEC decoder input symbols (symbols)
	192
	448
	704
	634.5
	192
	448
	704
	
	
	

	FEC decoder input bits (bits)
	384
	896
	1408
	1269
	384
	896
	1408
	
	
	

	FEC output bits
	384
	896
	1408
	952
	288
	672
	1056
	
	
	

	FEC output (bytes)
	48
	112
	176
	119
	36
	84
	132
	
	
	

	Modul.
	π/4-QPSK

	Bits / symbol
	2

	FEC rate
	1
	3/4
	

	Es/N0 on AWGN (dB)
	11.0
	11.0
	11.0
	4.5
	5.3
	5
	4.8
	
	
	

	C/(N0 + I0) threshold (dB/Hz)
	50.8
	50.8
	50.8
	44.3
	45.1
	44.8
	44.6
	
	
	

	(1)
This link configuration is defined for future use. It is optional and not subject to testing.

(2)
The baseband shall employ a root raised cosine filter.

(3)
Given as padding + FEC tail bits, where the tail bits are according to Table 6, refer to § 4.6, Annex 4 Data Structures.
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1.2.3.4
Link identification 

The Link ID defines the channel configurations. The Link ID is used to index the table of channel configurations (see Tables 7, 8, 9, 10 and 11).

The Link ID follows the training sequence for transmissions (see Figs 4 and 5), and uses π/4 QPSK bit mapping (see § 1.2.9). Note that not all burst transmission structures utilize the Link ID (refer to Tables 7, 8, 9, 10 and 11).

The Link ID consists of 6 bits (D0, D1, D2, D3, D4, D5) encoded into a sequence of 32 bits using  (32,6) biorthogonal code. The code is a first order Reed-Muller code with generator matrix:
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4.4.3.1
Summary of the transmission packet

Table 18

Packet symbol structure for π/4 quadrature phase shift keying modulation scheme

	
	Symbols
	Description

	Ramp up
	4
	

	Training sequence
	27
	Necessary for synchronization

	Link ID
	16
	Decoded from (32,6) biorthogonal code;

ASM channel configurations as defined in Link ID table;

Note that the Link ID will identify how many slots make up the message.

	Data
	1 slot: 176

2 slot: 432

3 slot: 688

SAT: 618.5

	The symbol count and the information bits varies according to coding rate as defined by the Link ID field

	CRC
	16
	The CRC only includes the data field

	FEC termination bits
	TER: 5

SAT: 5.5

	Set to zero when not used

	Ramp Down
	4
	Distance delay and jitter

	Guard Time
	TER: 8

SAT:77

	Distance delay and jitter

	Total
	1 slot: 256

2 slot: 512

3 slot: 768
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4.5.7.4
Random access time division multiple access 
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6.2
Application specific message identifier

Addressed and broadcast binary messages should contain a 16-bit application identifier (Table 22).

Table 22 

Application specific message identifier parameters

	Bit
	Description

	15-6
	Designated area code (DAC). This code is based on the maritime identification digits (MID). Exceptions are 0 (test) and 1 (international). Although the length is 10 bits, the DAC codes equal to or above 1 000 are reserved for future use

	5-0
	Function identifier. The meaning should be determined by the authority which is responsible for the area given in the designated area code


Whereas the application identifier allows for regional applications, the application identifier should have the special values for international compatibility, as defined in Recommendation ITU-R M.1371 annex Application specific messages.
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6.4
Multiple incremental time division multiple access

When the length of the data requires more than three consecutive slots, then the data should be divided up into sub-groups of three slot packets and MITDMA should be used to chain the transmissions together. A total of 15 MITDMA transmissions may be chained together. If the data provided by the PI exceeds this limit, a negative acknowledgment should be provided on the PI. 

If data transmissions are repetitive in nature, and have a transmit interval less than two frames (4 500 slots), then MITDMA should be used to maintain the link.

If multiple messages are queued for transmission, then MITDMA should be used to allocate slots for the additional messages.

When using MITDMA for addressed messages, the MITDMA will provide the return slot for the message acknowledgment as specified in Slot Increment 3, 2 or 1 during block identifier 2, 1 or 0. 
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4.9.7
Bulletin board start fragment message

Table 40

Bulletin board start fragment message

	Field no.
	Value 
(dec)
	Size 
(bytes)
	Function
	Content

	1
	020
	1
	Type
	

	2
	0 to 216-1
	2
	Length
	Total size in bytes, variable

	3
	0 to 232-1
	4
	Source ID
	The unique identifier of the transmitting station, as described in § 2.4, Annex 1.

	4
	0 to 255
	1
	Control station ID
	

	5
	0 to 216-1
	2
	Bulletin board version
	Version number of this bulletin board

All valid versions are stored in the ship terminal (includes configuration message)

	6
	0 to 255
	1
	Number of fragments
	Should be a value from 1 to 6 (TBC)

	7
	
	Variable
	Bulletin board payload
	See bulletin board payload definition in Table 41


4.9.8
Bulletin board continuation fragment message

Table 41
Bulletin board continuation fragment message

	Field no.
	Value 
(dec)
	Size 
(bytes)
	Function
	Content

	1
	021
	1
	Type
	

	2
	0 to 216-1
	2
	Length
	Total size in byte, variable.

	3
	0 to 232-1
	4
	Source ID
	The unique identifier of the transmitting station, as described in § 2.4, Annex 1.

	4
	0 to 255
	1
	Control station ID
	

	5
	0 to 216-1
	2
	Bulletin board version
	Version number of this bulletin board

All valid versions are stored in the ship terminal (includes configuration message)

	6
	0 to 255
	1
	Fragment number
	

	7
	
	Variable
	Bulletin board payload
	See bulletin board payload definition, Table 41


4.9.9
Bulletin board end fragment message

Table 42
Bulletin board end fragment message

	Field no.
	Value 
(dec)
	Size 
(bytes)
	Function
	Content

	1
	022
	1
	Type
	

	2
	0 to 216-1
	2
	Length
	Total size in bytes, variable

	3
	0 to 232-1
	4
	Source ID
	The unique identifier of the transmitting station, as described in § 2.4, Annex 1.

	4
	0 to 255
	1
	Control station ID
	

	5
	0 to 216-1
	2
	Bulletin board version
	Version number of this Bulletin Board

All valid versions are stored in the ship terminal (includes configuration message)

	6
	0 to 255
	1
	Fragment number
	

	7
	
	Variable
	Bulletin board payload
	See bulletin board payload definition, Table 41.
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Table 43
Bulletin board payload

	Field no.
	Value 
(dec)
	Size 
(bytes)
	Function
	Content

	1
	0 to 232-1
	4
	Start time for this version
	UTC start time for this version of the bulletin board in number of seconds since 1 January 2000 00:00:00 UTC

	2
	0 to 216-1
	2
	Validity of this version
	Lifetime of this version in number of 1 minute frames

Up to 45 days

	3
	0 to 255
	1
	TDMA frame size
	The size of TDMA frames in hexslots.

May have the following values: 2, 3, 5, 6, 9, 10, 15 (default) 

Only 15 have to be supported.

	4
	
	Variable
	Physical channel definitions
	See physical channel definition in Table 45.

	5
	0 to 255
	1
	Modulation, coding and protocol versions supported
	Reserved for future use. Set to zero.

Defines a mandatory base set and optional more capable versions. Network ID segmentation could be used to distinguish different network types.

ASM reception flag one of the parameters for satellite.


	6
	
	9
	Control station service area point 1
	Parameter (longitude and latitude) defining the control station service area North East corner.

GNSS rectangle longitude and latitude as defined in Recommendation ITU-R M.1371. See Table 42 – control station service area.

	7
	
	64
	Authentication and integrity sequence
	Reserved for future use. Set to zero.


Table 44
Control station service area

	Name
	Field size 
(bits)
	Content

	Longitude of point 1
	18
	Longitude of area to which the assignment applies; upper right corner (North-East); in 1/10 min, or 18 MSBs of addressed station ID 1 ((180°, East = positive, West = negative)
181 = not available 

	Latitude of point 1
	17
	Latitude of area to which the assignment applies; upper right corner (North-East); in 1/10 min, or 12 LSBs of addressed station ID 1, followed by 5 zero bits
((90°, North = positive, South = negative)
91° = not available 

	Longitude of point 2
	18
	Longitude of area to which the assignment applies; lower left corner (South-West); in 1/10 min, or 18 MSBs of addressed station ID 2 ((180°, East = positive, West = negative) 

	Latitude of point 2
	17
	Latitude of area to which the assignment applies; lower left corner (South-West); in 1/10 min, or 12 LSBs of addressed station ID 2, followed by 5 zero bits ((90°, North = positive, South = negative) 

	Padding
	2
	Padding bits for byte alignment. Set to zero.


Table 45
Physical channel definition

	Name
	Value
	Field size
(bits)
	Content

	Number of physical channels N
	0-255
	8
	Number of physical channels defined in control station service area.

	Physical channel 0 (PC0) number
	0-255
	8
	Defines the first physical channel number.

	PC0 channel frequency 
	As defined in Rec. ITU-R M.1084
	12
	Identification of centre frequency use channel numbering scheme defined in Recommendation ITU-R M.1084. Channel bandwidth is not according to Recommendation ITU-R M.1084 and is defined in PC0 bandwidth field below.

Default: 1284: 157.2375 MHz 

	Reserved
	
	1
	Reserved for future use.

	PC0 bandwidth
	0-2
	2
	0 – 25 kHz

1 – 50 kHz (reserved for future use)

2 – 100 kHz (default)

	PC0 Tx flag 
	0 or 1
	1
	0 – mobile may not transmit on this PC

1 – mobile may transmit on this PC

	PC0 RA selection interval
	0-511
	9
	The Random Access scheme selection interval in hexslots. 0 for default.

	PC0 short data message limit
	0-127
	7
	Maximum allowed number of short data message transmissions on the RAC during a frame.

	PC0 logical channel definition
	See logical channel definition, Table 46.
	Variable
	Defines the logical channel definition of physical channel 0

	…
	…
	…
	...

	Physical channel N (PCN) number
	0-255
	8
	Defines the last physical channel number.

	PCN channel frequency 
	As defined in ITU-R M.1084
	12
	Identification of centre frequency use channel numbering scheme defined in Recommendation ITU-R M.1084. Channel bandwidth is not according to Recommendation ITU-R M.1084 and is defined in PCN bandwidth field below. Default: 2284: 161.8375 MHz 

	Reserved
	
	1
	Reserved for future use.

	PCN bandwidth
	0-2
	2
	0 – 25 kHz

1 – 50 kHz (reserved for future use)

2 – 100 kHz (default)

	PCN Tx flag 
	0 or 1
	1
	0 – mobile may not transmit on this PC

1 – mobile may transmit on this PC

	PCN RA selection interval
	0-511
	9
	The random access scheme selection interval in hexslots. 0 for default.

	PCN short data message limit
	0-127
	7
	Maximum allowed number of short data message transmissions on the RAC during a frame.

	PCN logical channel definition
	See logical channel definition, Table 46
	Variable
	Defines the logical channel definition of physical channel N.


Table 46

Logical channel definition terrestrial

	Name
	Value
	Field size 
(bits)
	Content

	TDMA 0 LC count
	0-63
	6
	Number of LCs defined inside TDMA channel 0.

	TDMA 1 LC count
	0-63
	6
	Number of LCs defined inside TDMA channel 1.

	TDMA 2 LC count
	0-63
	6
	Number of LCs defined inside TDMA channel 2.

	TDMA 3 LC count
	0-63
	6
	Number of LCs defined inside TDMA channel 3.

	TDMA 4 LC count
	0-63
	6
	Number of LCs defined inside TDMA channel 4.

	TDMA 5 LC count
	0-63
	6
	Number of LCs defined inside TDMA channel 5.

	LC 0 function
	0-5
	3
	Slot function

0 – Bulletin board

1 – Random access

2 – Announcement signalling

3 – Data

4 – Data signalling

5 – Ranging

	LC 0 repeat
	0-511
	9
	Slot duration of function. When set to 0, the slot function is set to a duration of 1 slot and does not repeat.

	…
	…
	…
	...

	LC N function
	0-5
	3
	Slot function

0 – Bulletin board

1 – Random access

2 – Announcement signalling

3 – Data

4 – Data signalling

5 – Ranging

	LC N repeat
	0-511
	9
	Slot duration of function. When set to 0, the slot function is set to a duration of 1 slot and does not repeat.

	Padding
	0
	4 if total number of LC definition pairs are even.

0 if total number of LC definition pairs are odd.
	Padded with 0 valued bits to ensure byte alignment of logical channel definition.

	Note: See § 4.13 for explanation.


Correspondingly, it should be modified the cross reference into Table 41 (totally four reference) and Table 42 (totally one reference) as the new sequence number.
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4.16
Data transfer protocols

The following protocols shall be supported:

Shore originated broadcast

Ship originated broadcast inside/outside control station service area

Shore to ship addressed message

Ship to shore addressed message

Ship to ship addressed message inside/outside control station service area

Shore to ship short data message

Ship to shore short data message

Ship to ship short data message.
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4.9
VHF data exchange-terrestrial messages 

Table 33

VHF data exchange message summary

	Type
	Name
	Description
	Slot function

	0
	Media access control
	Changes random access selection interval
	BB, ASC

	4
	Resource allocation
	Allocated LC resource to data session
	ASC, RAC, DSCH

	13
	ACK/NACK
	Acknowledgement or negative-acknowledgement
	ASC, RAC, DSCH

	20
	Bulletin board message start fragment
	Start fragment of bulletin board message used for control station service area configuration
	BB

	21
	Bulletin board message continuation fragment
	Middle fragment of bulletin board message used for control station service area configuration
	BB

	22
	Bulletin board message end fragment
	Last fragment of bulletin board message used for control station service area configuration
	BB

	74
	Start fragment
	Start data fragment of data session
	DC

	75
	Continuation fragment
	Middle data fragment of data session
	DC

	76
	End fragment
	Last data fragment of data session
	DC

	81
	Padding byte
	Byte used for padding
	BB, ASC, RAC, DSCH

	90
	Resource request / Transmission announcement
	Request resource from station or announce transmission to follow
	ASC, RAC

	92
	Short data message (with ACK)
	Short data message. ACK is required
	ASC, RAC

	93
	Short data message (no ACK)
	Short data message that does not require an ACK. May be used for broadcasting
	ASC, RAC


4.22
Announcement channel access scheme

Ad hoc messages (messages 4, 90 and 92) shall be transmitted on ASC by the control station and transmitted on RAC by a mobile station to avoid any conflicts between control station and mobile stations.

When scheduling a message for ASC transmission, then the first available announcement slot may be selected for transmission. A control station may choose to use RAC slots for the transmission of ad hoc messages during high congestion but should always use the RAC scheme when accessing the RAC.

Annex 6
3
VHF data exchange-terrestrial resource sharing between multiple controlling shore stations

The allocation of frequency and time slots used for the bulletin board announcement should be coordinated between controlling stations. Other resource assignments are managed based on the content of the bulletin board and announcement signalling channels. The assignment may change dynamically (according to temporal demands).

There are dedicated resources that are assigned to the terrestrial bulletin board and announcement signalling channels, as described in Annexes 4 and 5. 

Channels 2024, 2084, 2025 and 2085 are shared between multiple controlling stations. The resource sharing should be coordinated between shore station operators. This coordination can be done either directly between the operators or rely on the bulletin board and announcement signalling channels of the shore stations, depending on the shore control areas, the resource assignment may vary. As an initial configuration for resource sharing, the controlling shore stations should adopt a static assignment in time and frequency.
China MSA-11
Annex 5

1
Introduction

This Annex describes those elements of the VDE-SAT that are unique to VDE-SAT operation. For those elements that are common, the cross reference into Annex 2 is provided. In this context, the following types of functionality are envisaged:

Paging

Satellite to ship broadcast multi-packet data transfer

Satellite to ship addressed multi-packet data transfer

Ship to satellite addressed multi-packet data transfer

Satellite to ship short data message
Ship to satellite short data message
In this Annex, low earth orbit (LEO) satellites with 600 km altitude are considered to present typical examples of VDE satellite solutions. It should be noted that other orbital selections are also possible according to the overall system design consideration.

The focus of this Annex is to describe the PL of the OSI model as defined in Annex 2. The overall description of the link, network and the transport layers is provided in Annex 2.

3.5.4
Random access channel

The uplink RAC is used for resource request, paging response and short data messages. Link ID 20 should always be used.

3.9
VHF data exchange-satellite message summary

Table 62

VHF data exchange-SAT message summary

	Type
	Name
	Description
	Slot function

	1
	Satellite Bulletin Board 1
	Satellite bulletin board fragment 1
	BBSC

	2
	Satellite Bulletin Board 2
	Satellite bulletin board fragment 2
	BBSC

	3
	Satellite Bulletin Board 3
	Satellite bulletin board fragment 3
	BBSC

	4
	Satellite Bulletin Board 4
	Satellite bulletin board fragment 4
	BBSC

	5
	Satellite Bulletin Board 5
	Satellite bulletin board fragment 5
	BBSC

	6
	Satellite Bulletin Board 6
	Satellite bulletin board fragment 6
	BBSC

	10
	Media access control
	Changes random access selection interval, max ARQ retries.
	BBSC, ASC

	11
	Paging
	Pages a ship.
	ASC

	12
	Resource allocation
	Allocated LC resource to data session.
	ASC

	13
	Uplink acknowledgement
	Acknowledgement or negative-acknowledgement of uplink data fragments.
	ASC

	14
	Downlink short data message (with ACK)
	Short data message to ship that requires acknowledgement
	ASC

	16
	Downlink short data message (without ACK)
	Short data message to ship with no acknowledgement.
	ASC

	18
	End delivery notification to ship
	Message from application layer to acknowledge that the session was finished.
	ASC

	20
	Resource request
	Request resource from ship.
	RAC

	21
	Paging response
	Paging response.
	RAC

	22
	End Delivery Notification from ship
	ACK to short downlink message/message from ship application that a message (session) was received.
	RAC

	33
	Uplink short data message  (with ACK)
	Short data message from ship with acknowledgement.
	RAC

	23
	Uplink short data message (without ACK)
	Short data message from ship with no acknowledgement.
	RAC

	24, 25, 26, 27, 28
	Uplink short data message (without ACK)
	5 bytes of data to satellite pre-configured destinations.
	RAC

	29
	Downlink acknowledgement
	Selective acknowledgement of downlink data fragments.
	DSCH

	30
	Start fragment
	Start data fragment of data session.
	DC

	31
	Continuation fragment
	Middle data fragment of data session.
	DC

	32
	End fragment
	Last data fragment of data session.
	DC

	34
	Padding byte
	Byte used for padding.
	BBSC, ASC, RAC, DSCH, DC


3.13
Data transfer protocol details 

Detailed protocol diagrams for VDE-SAT are provided in § 3.13.1 through § 3.13.10.

Addressed data transfers are from a source station ID to a destination station ID, where it is the VDE-SAT networks responsibility to route transfer data from start to end between the two stations.

The source station identifies the station that is originally transmitting the data, to be identified by the receiving destination station ID. The source station ID is also used for sending an answer back to it.

Transfers using resource request and Allocation mechanism, the source and destination station IDs are identified as follows:

For an uplink addressed transfer from a ship to a destination station, the ship station ID is part of the resource request (see § 3.10.5), and the destination station ID is given as the destination station ID in the start, continuation and end fragments.

For a downlink addressed transfer that passes through the satellite to a ship station, the ship station ID is part of the resource allocation, whereas the source station ID is given as the destination station ID in the start, continuation and end fragments.

Two examples of a data transfer process are illustrated in Figs 56 and 57. Additional considerations on the two examples are provided in the enumerated list below the two Figures.

Figure 56

Short data messages transfer process in VHF data exchange system-satellite
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1)
Short data messages can need ACK and none ACK, while addressed message should need ACK.

2)
Short data/addressed messages support the service from one ship to another via satellite.

3)
Short data/addressed messages can be from ground station.

4)
All short data/addressed messages from ships should be transmitted to ground stations for information safety.

5)
For the service (short and addressed messages) from one ship to another, the process should be separated to two transfer processes, ship to satellite and satellite to ship. 

6)
For addressed messages, there is only one ship and one satellite in every transfer process except broadcast addressed messages, thus EDN (to ship and from ship) is to end its corresponding transfer process or session.
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Annex 4
4.28.9
Ship to shore short data message

The sequence diagram for ship to shore short data message is shown in Fig. 39. This protocol is used for short data messages that fit within a single transmission burst. A random slot in the randomizing interval given in the MAC signalling is used for the transmission.

The shore sends an ACK when the message is received correctly, otherwise the ship may automatically retry until the retry limit is reached.

Figure 39 

Ship to shore short data message sequence diagram



[image: image4.emf]Ship Shore

Random Access Channel

Announcement Signalling Channel

Data Channel

Data Signalling Channel

Short data message

（

#92

）

Ack

（

#13

）


China MSA-13
4.29
Data transfer protocol state diagrams

4.29.1
Ship to ship addressed message outside control station service area 

The state diagrams in Figs 41 and 42 shows an example of an implementation for the default PC and LC.

Figure 41

Example addressed ship to ship transmit state diagram
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3.10.4
Paging response

Table 71

Paging response

	Field 
no.
	Size (bytes)
	Function
	Content

	1
	1
	Type
	Type = 21

	2
	4
	Ship Station ID
	The Unique Identifier of station where the message originated from, as described in § 2.4, Annex 1.

	3
	1
	Terminal capabilities
	Bitmask:

4 MSB: Set for versions of 2092

4 LSB:

Bit 3: Reserved for future use. Default = 0.

Bit 2: Reserved for future use. Default = 0.

Bit 1: Reserved for future use. Default = 0.

Bit 0: Set to 1 for low-power terminal < 2W.

	4
	1
	Downlink ASC CQI
	Received channel quality indicator averaged over the last VDE-SAT sub-frame received as defined in § 1.2.8, Annex 2
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3.10.10
End delivery notification to ship

Table 77

End delivery notification to ship

	Field 
no.
	Size (bytes)
	Function
	Content

	1
	1
	Type
	Type = 18

	2
	2
	Payload size
	Size of fields 3 to 14.

Payload size = 5 - 30

	3
	1
	Satellite ID
	0-255

	4
	4
	Ship 1 Station ID
	The Unique Identifier of the ship station, as described in § 2.4, Annex 1.

	5
	1
	Session ID ship 1
	Set to 0 for uplink short data message ACK

	6
	4
	Ship 2 Station ID
	The Unique Identifier of the ship station, as described in § 2.4, Annex 1.

Set to 0 when empty.

	7
	1
	Session ID ship 2
	Set to 0 for uplink short data message ACK.

	8
	4
	Ship 3 Station ID
	The Unique Identifier of the ship station, as described in § 2.4, Annex 1.

Set to 0 when empty.

	9
	1
	Session ID ship 3
	Set to 0 for uplink short data message ACK.

	10
	4
	Ship 4 Station ID
	The Unique Identifier of the ship station, as described in § 2.4, Annex 1.

Set to 0 when empty.


Table 77 (end)

	Field 
no.
	Size (bytes)
	Function
	Content

	11
	1
	Session ID ship 4
	Set to 0 for uplink short data message ACK.

	12
	4
	Ship 5 Station ID
	The Unique Identifier of the ship station, as described in § 2.4, Annex 1.

Set to 0 when empty.

	13
	1
	Session ID ship 5
	Set to 0 for uplink short data message ACK.

	14
	4
	Ship 6 Station ID
	The Unique Identifier of the ship station, as described in § 2.4, Annex 1.

Set to 0 when empty.

	15
	1
	Session ID ship 6
	Set to 0 for uplink short data message ACK.
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3.10.12
Downlink acknowledgement

Table 79

Downlink acknowledgement

	Field 
no.
	Size 
(bytes)
	Function
	Content

	1
	1
	Type
	Type = 29

	2
	1
	Satellite ID
	Satellite ID

	3
	4
	Ship station ID
	The Unique Identifier of the ship station, as described in § 2.4, Annex 1.

	4
	1
	Downlink CQI
	Received Channel Quality Indicator averaged over the last VDE-SAT sub-frame received as defined in § 1.2.8, Annex 2.


Table 79 (end)

	Field 
no.
	Size 
(bytes)
	Function
	Content

	5
	1
	ACK/NACK mask 0
	When a burst was not received, then its corresponding bit should be set to one to Not Acknowledge the packet. 

Each ACK/NACK mask corresponds to one VDE-SAT sub-frame. If the first fragment of a VDE-SAT sub-frame is not received, then the least significant bit is set. 

The second fragment corresponds with the next bit, and so on. E.g. if there were five fragments and the last fragment was not received, then the ACK/NACK mask should be logically or-ed with 0×10. 

NACK mask 2 represents the latest VDE-SAT sub-frame received directly before this message response. 

NACK mask 1 represents the second to last VDE-SAT sub-frame received. NACK mask 0 represents the third to last VDE-SAT sub-frame received.

	6
	1
	ACK/NACK mask 1
	

	7
	1
	ACK/NACK mask 2
	

	Note: Used for the ACK of downlink addressed messages and short data messages.
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3.13.4
Satellite to ship addressed message

Figure 61

Satellite to ship addressed message
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3.13.5
Satellite to ship addressed message with end delivery notification

Figure 62

Satellite to ship addressed message with end delivery notification
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3.13.5
Satellite to ship addressed message with end delivery notification
Figure 62

Satellite to ship addressed message with end delivery notification
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3.13.6
Ship to satellite addressed message

Figure 63 

Ship to satellite addressed message
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3.13.7
Ship to satellite addressed message with end delivery notification
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3.13.7
Satellite to ship short data message (with acknowledgement)

Figure 64

Satellite to ship short data message (with acknowledgement)
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3.13.8
Ship to satellite short data message (with acknowledgement)

Figure 65

Ship to satellite short data message (with acknowledgement)
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According to the Table 7, Symbols/ burst (symbols) is 691, and then  the Guard Time field for SAT should be 77 (768-691); 


According to Padding+FEC tail (bits) is 11, the Padding/FEC termination bits (symbols) field for SAT should be 5.5;


According to Net symbols/burst (bits) is 640, it can be calculated that the Data field for SAT should be 618.5 (640-16-5.5).


�
�



According to the Table 7, Padding+FEC tail (bits) for the terrestrial is 10 bits, so the FEC termination bits field for should be 5.


According to Padding+FEC tail (bits) is 11, the Padding/FEC termination bits (symbols) filed for SAT should be 5.5.


To adapt the slot duration, the Guard Time field should be increased by one symbol.


According to the Table 7, Symbols/ burst (symbols) is 691, and then  the Guard Time field for SAT should be 77 (768-691).
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