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Introduction

CEN standards [1, 2, 5] require that the PSAP shall be able to send application layer messages to the IVS. The two types of application layer messages required are a positive acknowledgement generated automatically by the PSAP application or manually by the PSAP operator; and terminate the eCall. The requirement is also contained in 3GPP TS 22.101 v8.12.0.

The MSD ACK [1] is defined as 5 bytes but a scheme is hereby proposed by CEN TC278 WG15 whereby the 5 bytes can be compressed at the PSAP and reconstituted in the IVS. 
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1. AL-ACK requirement

The operating requirements for eCall [2] mandate that the transmission of the Minimum Set of Data (MSD) shall be acknowledged by the PSAP. While acknowledged transmission is ensured in the specified eCall in-band modem [3] [4] at the link layer, an additional application-layer acknowledgement (AL-ACK) message is defined at the application layer [1]. The AL-ACK message is sent by the PSAP and stored at the IVS in order to keep a record of all emergency MSD transmissions in the vehicle. Apart from simply acknowledging the successful reception of the last transmitted MSD, several other application-layer status codes are defined for the AL-ACK messages, such as a request for sending a new MSD, or for terminating the call altogether.

This paper describes how the transmission of AL-ACK messages can be realized with minor changes in the currently specified 3GPP eCall in-band modem [3] [4]. Each AL-ACK message is compressed, transmitted using a 4-bit message format available at the link-layer, and regenerated at the IVS.

2. AL-ACK message 

prEN 15722 [1] defines the contents of the AL-ACK message as follows (see also Table 1):

· Byte 1: Format version set to 1 – confirms the format of the acknowledgement message according to Table 1.

· Byte 2: Message Identifier – identifies the received MSD which is addressed by this acknowledgement message.
· Byte 3: Status – contains the application-layer status message to be transmitted back to the IVS. Currently these are:
· 0: positive ACK, keep voice channel open
· 1: error, repeat or initiate MSD transmission
· 2: transaction ended, call to be terminated
· Further values are reserved for future use
· Bytes 4-5: 16 bit CRC across bytes 1-3 
 Note: Byte 3 status 1 is not required because the request MSD can be done by the link layer.
Table 1: MSD acknowledgement format data concept [1]

[image: image1.png]Table 3 — MSD-Acknowledgement format data concept
M - Mandatory data field

Block | Name Byte Type | Unit Description
No.
Position
T D T Tnteger M | Format version set 1o 1 o discriminate

from subsequent formats

2 Tnteger M [ Message Identifier
referring to the corresponding Message
Identifier (Byte 7) of the received MSD

2 Status 3 Tnteger ™
positive acknowledgement
error, repeat o initiate MSD
transmission

=2 transaction ended, eCall can be
terminated

Further values currently unused and
reserved for future use.

3 Frame check [4 |5 M| CRC-16-Protection (ITU  X.25) 1o
field secure acknowledgment data from
Byte 1 to 3. MSB stored in Byte 4.

Note: "Except where explicitly specified or determined in a reference standard, negative values are not
allowed"




3. Assumptions on AL-ACK message contents

In order to facilitate the transmission of AL-ACK messages using the defined link-layer feedback messages of the 3GPP eCall in-band modem [3] [4], two assumptions on the AL-ACK content are made:

1. The format of the AL-ACK message is as described in Table 1.

The AL-ACK transmission method assumes a data structure as defined in Table 1. Consequently, the ‘format version’ field of the AL-ACK message should always be set to ‘1’. However, it is allowed to indicate a different AL-ACK format by setting the ‘format version’ value to 0 (even though the handling of such different format is not yet defined). 
Thus, 1 bit of information will be transmitted over the link layer as ‘format version’ information.

2. Exactly one AL-ACK message is transmitted back to the IVS for each MSD.
It is a feasible and desirable assumption to answer each MSD transmission with one AL-ACK message. This procedure ensures that the speech channel can be unmuted quickly after the scheduled AL-ACK message.
After the MSD transmission is triggered by the IVS, the PSAP sends a lower-layer START message to indicate that it is ready to receive the MSD. Such a START message is necessary for each transmitted MSD, so the PSAP and IVS can keep track of all acknowledgements. The IVS stores the MSD Identifiers in order to reconstruct the AL-ACK message for each particular MSD. In the normal case, the AL-ACK simply acknowledges the successful reception of the MSD and the voice channel is un-muted. It is ensured by lower-layer procedures that no wrong MSD content is ever received by the PSAP. In case of a communication failure, the PSAP can send a negative acknowledgement message in the AL-ACK Status field to stop the current MSD transmission. This HL-NACK is translated into the appropriate lower layer messages to stop the transmission. Other Status messages are possible which are then transferred to the higher protocol layers of the IVS for further evaluation. The AL-ACK transmission method allows two different status messages (represented by 1 bits).

4. Transmission of AL-ACK messages

The transmission protocol for the case of a successful MSD transmission is illustrated in Figure 1.
[image: image2.png]s PSAP

ecallset-up
s S
set-up
i A |
INITIATION SIGNAL
[ NTATIONSIGNAL
SENDMSD
SENDMSD |4
PO —
MsD
EE— MsD 5
v »[_cRed >
Store MSD L-ACK —
Identifier ]'*‘7
v
Reconstuct ||, AUACK(comp) [ Compress | AL-Ack
AL-ACK avack ¢





Figure 1: Illustration of AL-ACK transmission sequence for the normal acknowledgement case
(AL: Application Layer; LL= Link Layer)

For the transmission of AL-ACK messages over the lower layer modem link, the highlighted lower layer modem functions are used. These functions are described in more detail below.
1. Store MSD identifier at IVS

The MSD byte “Message Identifier” is stored in the IVS modem after the Push trigger and the MSD have been received from the IVS higher layers.

2. Compress AL-ACK at PSAP

This function extracts the “Format version” bit as well as the “Status” message from the AL-ACK message and translates it into a 4-bit lower-layer (LL) message according to a pre-defined mapping table.

3. Regenerate AL-ACK at IVS

After receiving the LL message with encoded AL-ACK information, this function re-generates the AL-ACK in its original format according to Table 1. For this purpose, the following information is used:

a) MSD ID, as stored previously at the IVS

b) Format version, as extracted from LL message
(note that the AL-ACK format for format version = 0 is not yet defined)

c) AL-ACK Status message, as extracted from LL message

The lower-layer protocol for LL messages ensures a reliable transmission so that a lower-layer transmission and evaluation of the AL-ACK CRC (Bytes 4 and 5) is not necessary. 
It is proposed to introduce changes to the eCall HLAP document in order to capture the use of AL-ACK compression as described in this paper. Accordingly, updates will be made in the 3GPP modem specifications [3] [4] to allow the transmission of AL-ACK messages via compression, allowing 1 bit for the Format version and 1 bit for the Status message and 2 spare (unassigned) bits. 

5. Proposed Changes to EN15722 
Under the procedures for the application layer ACK, the following text is proposed:

The application layer ACK is to be compressed down to 4 bits for transport across the link layer [3] [4] according to the following mapping:

	Data Field of Application Layer ACK
	Byte Position in existing MSD ACK
	Handling

	Format Version
	1
	Compressed to 1 bit (value 0 or 1) to distinguish between version 1 and 0 and regenerated at IVS

	Status
	3
	Compressed to 1 bits (value 0 or 1) and regenerated at IVS

	The use of the 2 additional bits supported by the link layer is reserved for future use.


6.  Conclusion

The benefits of this scheme are that it does not require a major revision of the ETSI standard to accommodate the AL ACK; and the amount of time required for the application layer acknowledgement is reduced thus reducing the period during which the voice communication is inhibited. 

CEN TC278 WG15 kindly asks ETSI TC MSG to take the necessary steps to ensure that the scheme described above is implemented into ETSI TS 126 267, ETSI TS 126 268 , and ETSI TS 126 269 in Release 8. 
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