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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. If the transport layer is reliable and provides in-sequence delivery (e.g., SUPL), no additional support for reliable transfer of messages is needed at the LPP level. However, LPP provides its own support for reliable in sequence 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
A sender may include a sequence number in some or all LPP messages sent for a particular location session. The sequence number shall be distinct for different LPP messages in the same location session – e.g. may start at zero in the first LPP message and increase monotonically in each succeeding LPP message.

A receiver records the most recent received sequence number for each location session. If a message is received carrying the same sequence number as that last received for the associated location session, it shall be discarded. Otherwise (i.e. if the sequence number is different or if no sequence number was previously received or if no sequence number is included), the message shall be processed.
Sending and receiving sequence numbers shall be deleted in a server when the associated location session is terminated and shall be deleted in a target device when there has been no activity for a particular location session for 10 minutes.

NOTE:
For LPP control plane use, a target device can be aware of a location session from information provided at the NAS level for downlink transport of an LPP message. 
4.3.3
LPP Acknowledgment
4.3.3.1
General 
Each LPP message may carry an acknowledgment request indicator and/or an acknowledgement indicator. Upon reception of an LPP message which includes a request for acknowledgment, a receiver returns an acknowledgement response that includes the same sequence number if the message being acknowledged contains a sequence number. An acknowledgment is returned for each received LPP message including any duplicate. Once a sender receives an acknowledgment for an LPP message and provided any included sequence number is matching, 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 normally 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 and includes a request for acknowledgment.

2.
If LPP message N is received (regardless of whether the message body can be correctly decoded), Endpoint B returns an acknowledgment for message N. The acknowledgment contains the same sequence number as that in message N if included. 
3.
When the acknowledgment for LPP message N is received and provided any included sequence number matches that in message N, Endpoint A sends the next LPP message N+1 to Endpoint B when this message is available.
Editor's Note:
For step 3, it is assumed that LPP retransmission is used to ensure that either an acknowledgment is eventually received or all LPP activity for the location session is aborted. If LPP retransmission is not used, an additional mechanism is needed to detect and recover from message and acknowledgment loss (i.e. to avoid LPP transmission becoming blocked).
4.3.4
LPP Retransmission
4.3.4.1
General 
This capability builds on the acknowledgment and duplicate detection capabilities. When an LPP message which requires acknowledgement is sent and not acknowledged, it is resent by the sender following a timeout period up to three times. If still unacknowledged after that, the sender aborts all LPP activity for the associated session. The timeout period is determined by the sender implementation but shall not be less than a minimum value of [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 location session and includes a request for acknowledgment.

2.
If LPP message N is received (regardless of whether the message body can be correctly decoded), Endpoint B returns an acknowledgment for message N. If the acknowledgment is received by Endpoint A (such that the acknowledged message can be identified and any included sequence numbers are matching), Endpoint A skips steps 3 and 4. 
3.
If the acknowledgment in step 2 is not received after a timeout period, Endpoint A retransmits LPP message N and includes the same sequence number as in step 1 if a sequence number was included in step 1.

4.
If LPP message N in step 3 is received (regardless of whether the message body 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 one or more  times if the acknowledgment in step 3 is not received after a timeout period by Endpoint A. If the acknowledgment in step 4 is still not received after sending three retransmissions, Endpoint A aborts all procedures and activity associated with LPP support for the particular location session. 
5.
Once an acknowledgment in step 2 or step 4 is received, Endpoint A sends the next LPP message N+1 for the location session 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,
-- Need ON

endTransaction


BOOLEAN


sequenceNumber


SequenceNumber

OPTIONAL,
-- Need ON

acknowledgment


Acknowledgment

OPTIONAL,
-- Need ON

lpp-MessageBody


LPP-MessageBody

OPTIONAL,
-- Need ON

...
}

SequenceNumber ::= INTEGER (0..255)

Acknowledgment ::= SEQUENCE {


ackRequested
BOOLEAN,


ackIndicator
SequenceNumber

OPTIONAL
}
-- ASN1STOP

	LPP-Message  field descriptions

	sequenceNumber

This field is included when LPP operates over the control plane and omitted otherwise.

	acknowledgment
This field is included when LPP operates over the control plane and is omitted otherwise

	ackIndicator

This field indicates the sequence number of the message being acknowledged.

	lpp-MessageBody

This field is omitted in an LPP transport level ack


�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





_1327524435.vsd
Endpoint A


Endpoint B


1. Message N


2. Message N Acknowledgment


3. Message N+1



_1327524704.vsd
Endpoint A


Endpoint B


1. Message N


2. Message N Acknowledgment


3. Message N Retransmission


4. Message N Acknowledgment


5. Message N+1



