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1. 
Introduction

The 3GPP TS 36.323 [1], clause 4.3.1 states the following on the maximum PDCP SDU size:
"The maximum supported size of a PDCP SDU is 8188 octets, except in NB-IoT for which the maximum supported size of a PDCP SDU is 1600 octets. The maximum supported size of a PDCP Control PDU is 8188 octets except in NB-IoT for which the maximum supported size of PDCP Control PDU is 1600 octets."
As observed in [2], the LPP message size can be larger than 8188 or 1600 octets, respectively. For example:

· A OTDOA-ProvideAssistanceData message for 24 neighbour cells could be up to ~3700 octets.
· A WLAN-RequestAssistanceData message could be up to ~70.000 octets.
Larger LPP messages than the maximum PDCP SDU/PDU size cannot be transmitted in the control plane solution by lower layers. In [2] it is suggested that a sending entity need to consider re-organizing the large LPP message into multiple LPP messages. However, there is currently no general mechanism in LPP for message segmentation.  
This contribution proposes to add support for segmentation of large LPP messages.

2. 
Discussion
LPP transactions involve the exchange of one or more LPP messages between the location server and the target device. As specified in 3GPP TS 36.355 [3] clause 4.2, for each transaction, all constituent messages contain the same transaction identifier. The last message sent in each transaction shall have the IE endTransaction set to TRUE.  The LPP procedures related to capability transfer, assistance data transfer, and location information transfer are specified in clause 5 of TS 36.355 [3]. More than a single instance of an LPP message type in a LPP procedure is currently only allowed for: 
1. Provide Assistance Data (E-SMLC ( UE); clause 5.2.

2. Provide Location Information (UE ( E-SMLC); clause 5.3.

For other message types (Request Capabilities, Provide Capabilities, Request Assistance Data, Request Location Information, Abort, Error) there is no allowance for multiple messages. A receiving entity would normally treat such a second message as an unexpected message for the transaction and abort the transaction or treat the message as the start of a new transaction and abort the previous transaction if this is still active.
Although, multiple Provide Location Information message types are possible, problems already arose for an early location report, which required an additional parameter in CommonIEsProvideLocationInformation (noMoreMessages, moreMessagesOnTheWay) to distinguish multiple Provide Location Information messages for an early fix from multiple Provide Location Information messages for the final fix.  
In case of a Provide Assistance Data message, the UE can be aware that more assistance data will follow from the lack of an end transaction flag, as specified in LPP sub-clause 5.2 [3]. However, a periodic assistance data delivery procedure will be needed to support RTK in Rel-15 [4,5], resulting in similar problems as in case of multiple Provide Location Information messages. I.e., a UE needs to be able to distinguish a single but "segmented" ProvideAssistanceData message from periodic ProvideAssistanceData messages. 
3. 
Proposed Solution

The solution for the "early location report" could be extended to all LPP messages. Each LPP message may include the {noMoreMessages, moreMessagesOnTheWay} parameter. If the parameter noMoreMessages is included in a LPP message, it indicates to the receiving entity that this is the only LPP message or the final LPP message segment in a sequence of LPP message segments used to deliver the entire set of data. If the parameter moreMessagesOnTheWay is included in an LPP message, it indicates to the receiving entity that multiple LPP messages are used to deliver the entire set of data and that more LPP message segments will follow. The handling of all other control parameter (transactionID, acknowledgement, endTransaction flag, sequenceNumber) remains unchanged. For example, in case of a large Request Assistance Data message:
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1.
The target sends a RequestAssistanceData message to the server. In case the message size exceeds the maximum SDU size supported by lower layers, the RequestAssistanceData message is segmented into multiple messages, where each message except the last one includes the moreMessagesOnTheWay flag. The last RequestAssistanceData message segment includes the noMoreMessages flag.
2.
The server responds with a ProvideAssistanceData message to the target containing assistance data. The transferred assistance data should match or be a subset of the assistance data requested in step 1. The server may also provide any not requested information that it considers useful to the target. If step 3 does not occur, this message shall set the endTransaction IE to TRUE.

3.
The server may transmit one or more additional ProvideAssistanceData messages to the target containing further assistance data. The transferred assistance data should match or be a subset of the assistance data requested in step 1. The server may also provide any not requested information that it considers useful to the target. The last message shall include the endTransaction IE set to TRUE.

Each LPP message above may or may not request an acknowledgement, as usual. From the presence of the {noMoreMessages, moreMessagesOnTheWay} flag the location server in the example above would be aware that the received Request Assistance Data message segments correspond to a larger Request Assistance Data message that was segmented prior to transmission. The location server may then wait until all the Request Assistance Data message segments have been received before processing the request.
Note, in the example above, the target is aware that more assistance data will follow from the lack of an end transaction flag in step 2 (as currently specified in clause 5.2.1 of LPP [3]). However, as mentioned in section 2 above, to support a periodic assistance data delivery for RTK, the {noMoreMessages, moreMessagesOnTheWay} flag could also be included in the Provide Assistance Data message. An alternative to the Figure above would then be:
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1a. RequestAssistanceData

[endTransaction=FALSE, sequenceNumber#0, moreMessagesOnTheWay]
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[endTransaction=FALSE,  sequenceNumber#0, moreMessagesOnTheWay]
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1c. RequestAssistanceData
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The {noMoreMessages, moreMessagesOnTheWay} flag would also be needed for periodic location reporting when the location information is sent in multiple Provide Location Information messages. For example:
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1. RequestLocationInformation
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LPP message segmentation would not only be needed for large LPP messages, but also for LPP messages which have limitations in their ASN.1 definition.  This is currently the case for the OTDOA‑SignalMeasurementInformation when measurements for more than 24 cells need to be reported. As specified in clause 6.5.1.5 of LPP [3]:
"NOTE 1:
If there are more than 24 NeighbourMeasurementElement to be sent, the target device may send them in multiple ProvideLocationInformation messages, as described under sub-clause 5.3."
However, this would only work for a single location report, and would not be possible for periodic reporting, since the location server does not know whether the ProvideLocationInformation message is a complete report, or only a segment of the report. The {noMoreMessages, moreMessagesOnTheWay} flag would also be needed in this case, as shown in the Figure above (i.e., even if the LPP message size is less than the maximum message size supported by lower layers).
A sending UE or server would need to know whether the receiver supports message segmentation for receiving segmented LPP messages. Otherwise the receiver may treat a second message segment as an unexpected message or as a duplicate.  Knowing the UE sending capability for message segmentation may also be important because the server could then request more location information and would know that the UE would be able to send this using message segmentation. Knowing the UE receiving capability may be important for periodic assistance data delivery. If a receiver does not support receiving segmented LPP messages, the sender would have to restrict the LPP message size to the maximum message size supported by lower layers (as in current specification). Similarly, it may be useful for a UE to know a server capability to send periodic assistance data (e.g. for RTK) using segmentation in order to know how much assistance data can be requested. Therefore, the capabilities need to be updated accordingly. For example:
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1. RequestCapabilities

[ endTransaction=FALSE, lpp-message-segmentation-req { (0) serverToTarget,

(1) targetToServer } ]

Target device is now aware that server 

supports segmentation in either server 
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direction (1), or both.

2. ProvideCapabilities

[endTransaction=TRUE, lpp-message-segmentation{ (0) serverToTarget,

(1) targetToServer }]

3. Target and Server may exchange segmented LPP messages.

Server is now aware that target device 

supports segmentation in either server 

to target direction (0), target to server 

direction (1), or both.


4. 
Proposal

Add support for segmentation of LPP messages:
1. Add the {noMoreMessages, moreMessagesOnTheWay} flag to each LPP message.
2. Update the capabilities to allow an indication of whether a server or target device supports message segmentation in each direction.

3. Update the LPP Error Procedures.

A CR to LPP 36.355 is proposed in R2-1713021 accordingly.

Note, while large message segmentation may rarely be needed for LTE (and probably NR), it may be required for NB‑IoT. Since NB-IoT support has been added to LPP Rel-14, it is proposed to add the message segmentation capability to LPP Rel-14. 
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