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4.3
LPP Transport

4.3.1
Transport Layer Requirements 

LPP requires reliable, in sequence delivery of LPP messages from the underlying transport layers. In this case, no additional transport support is needed at the LPP level. However, LPP can provide its own optional support for reliable in order delivery of LPP messages in the case of an underlying transport layer that is not fully reliable. This section describes the transport capabilities that are available within LPP.
4.3.2
LPP Duplicate Detection
This capability is dependent on receiver implementation [FFS].

4.3.3
LPP Acknowledgment
4.3.3.1
General 
Each LPP message carries an acknowledgment indicator that is set to either request an acknowledgment or provide an acknowledgment. LPP messages are sent one at a time and include a request for acknowledgment. At a receiver, an acknowledgment is returned for each correctly received LPP message. The acknowledgment carries the same server ID and same session ID as the received message plus an indication that it is an acknowledgment. Once a sender receives an acknowledgment for an LPP message, it is permitted to send the next LPP message. No message reordering is needed at the receiver since this stop and wait method of sending ensures that messages arrive in the correct order. 

4.3.3.2
Procedure related to Acknowledgment
Figure 4.3-1 shows the procedure related to acknowledgment.
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Figure 4.3-1: LPP Acknowledgment procedure

1.
Endpoint A sends an LPP message N to Endpoint B with server ID S and session ID Q.

2.
If LPP message N arrives correctly such that its server ID and session ID can be decoded (regardless of whether the rest of the message can be correctly decoded), Endpoint B returns an acknowledgment for message N. 
3.
Endpoint A sends the next LPP message N+1 to Endpoint B when this message is available.
4.3.4
LPP Retransmission
4.3.4.1
General 
This capability builds on the acknowledgment capabilities. When an LPP message is sent and not acknowledged, it is resent by the sender following a timeout period up to an implementation determined number of times. If still unacknowledged after that, the sender aborts all activity for the associated session [FFS]. 
4.3.4.2
Procedure related to Retransmission 
Figure 4.3-2 shows the procedure related to retransmission when combined with acknowledgment and duplicate detection.
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Figure 4.3-2: LPP Retransmission procedure
1.
Endpoint A sends an LPP message N to Endpoint B for a particular transport stream with server ID P and session ID Q.

2.
If LPP message N arrives correctly such that its server ID and session ID can be decoded (regardless of whether the rest of the message can be correctly decoded), Endpoint B returns an acknowledgment for message N. If the acknowledgment is received correctly by Endpoint A (such that the acknowledged message can be identified), Endpoint A skips steps 3 and 4. 
3.
If the acknowledgment in step 2 was not sent or not received correctly, Endpoint A retransmits LPP message N after a timeout period.

4.
 If LPP message N in step 3 arrives correctly such that its server ID, and session ID can be decoded (regardless of whether the rest of the message can be correctly decoded and whether or not the message is considered a duplicate), Endpoint B returns an acknowledgment. Steps 3 and 4 may be repeated an implementation determined number of times if the acknowledgment in step 3 is not sent or not received correctly by Endpoint A If the acknowledgment in step 4 is still not received after the retransmission limit is reached, Endpoint A aborts all procedures and activity associated with the transport stream.

5.
Once an acknowledgment in step 2 or step 4 is correctly received, Endpoint A can send the next LPP message N+1 for the transport stream to Endpoint B when this message is available..
[...]6.2
LPP PDU Structure

–
LPP-PDU-Definitions
This ASN.1 segment is the start of the LPP PDU definitions.

-- ASN1START

LPP-PDU-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- ASN1STOP

–
LPP-Message
The LPP-Message provides the complete set of information for an invocation or response pertaining to a single LPP transaction.

-- ASN1START

LPP-Message ::= SEQUENCE {


-- LPP Version is FFS


transactionID


TransactionID

OPTIONAL,


endTransaction


BOOLEAN


acknowledgment


Acknowledgment

OPTIONAL,

lpp-MessageBody


LPP-MessageBody

OPTIONAL,

...
}

Acknowledgment ::= ENUMERATED {


request,


response

}

-- ASN1STOP

	LPP-Message  field descriptions

	acknowledgment
This field may be included when LPP supports its own reliable transport and is omitted otherwise

	lpp-MessageBody

This field is omitted in an LPP transport level ack
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