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1. Introduction
The following are the summary of reply from other WGs

SA2(S2-097527)
Not yet analyse the impact of solution1, 2, but prefer the solution which can minimise the impact on the MME. If further analysis is needed, detail on solution1, 2 is needed, if not RAN2 should proceed with the specification work taking this reply into consideration.
CT4 (C4-094207/R2-097500):
CT4 thinks that the addition of an LCS-AP NON DELIVERY INDICATION is possible, but is conditional on maintaining the stateless nature of the MME.

RAN3:
Discussion is still ongoing in RAN3.
Independent to the discussion in other WG, this document attempts to re-analyse the requirement of LPP as an application protocol and the mechanism to realise the requirement, in order to clarify the relation between the requirements and the necessity of an acknowledgement message, and proposes a way forward for reliable LPP transmission.
2. Requirement and provisioning of LPP message transmission
This section clarifies the requirement of LPP as an application protocol, how the requirement can be fulfilled, and the relationship between the requirement and the necessity of acknowledgement message in LPP.
2.1 Requirement 1: Reliable transmission 
Reliable transmission ensures that the concerning application message is received in the other end of protocol termination. This function is usually provided by re-transmission mechanism.
Re-transmission mechanism can be provided by the application protocol itself, e.g. NAS approach, or by lower layer protocol, e.g. S1AP approach.
Furthermore, most of the application protocols would be equipped with implementation specific timer to ensure the procedure flow. Figure 1a and 1b illustrates basic re-transmission function which should be available in most implementation and should work for both request/response type and indication type message.
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 Figure 1a: Timer based retransmission in LPP request/response type procedure
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 Figure1b: Timer based retransmission in LPP indication type procedure
For LPP case, we should be able to assume that the re-transmission function such as in fig.1a,b is provided. Figure1a shows that an implementation specific timer should be available for request/response type procedure. Figure 1b shows that for “unsolicited” indication type message, the messages/procedures in the LPP is already designed that it is possible (for End Node2) to send the necessary request/response procedure to retrieve the information in the lost indication message. Hence, no LPP acknowledgement message is necessary for this.
Concern on positioning methods which require longer measurement time
One use case that would justify the necessity of LPP acknowledgement message is the fact that the measurement of some of the positioning method requires longer time, e.g. AGNSS. 
As explained during the online/offline discussion, we can also agree that the time necessary for AGNSS positioning measurement and acquisition is quite long, which necessitate longer timer setting. This case may cause timer setting optimisation problem and resulting bad service experience in the user. The following are the foreseen problems: 

1. In the case both the request and response message is not lost
In places where the GNSS signals are weak, the measurement may take longer time. Although the timer is set long enough, there cases where the setting turns out to be too short such that the sending node might retransmit the request message while actually the response message is not lost.  This will cause the receiving node to perform unnecessary repeated measurement.
2. In the case which the response message is lost
If the request message is lost, the sending node will only find out this fact upon the expiry of the concerning timer, and retransmit the request message. This will impact user experience, e.g. in the case where the measurement is needed before final position calculation in the server. 
Figure 2 shows the request/response type procedure where the acknowledgment message is sent before the response message.
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Figure 2: LPP acknowledgement message in request/response procedure

Hence, the necessity of LPP acknowledgement message is not driven from the basic reliability requirement, i.e. re-transmission function which can be assumed to be part of the protocol implementation, but from the necessity to optimise the time/service requirement to acquire positioning data in certain type of positioning method.
Summary 1: 
- Re-transmission function in the LPP layer should be available to support basic reliability requirement.
- LPP acknowledgement may be defined for optimisation purpose to support positioning methods which require longer measurement time.
2.2 Requirement 2: In-sequence delivery
In-sequence delivery requirement comes from the possible necessity of performing parallel transaction as described in stage 2:

Multiple procedures, in series and/or in parallel, can be used to achieve more complex objectives (e.g., positioning of a target device in association with transfer of assistance data and exchange of LPP related capabilities). 

Assuming that the in-sequence delivery requirement can be confirmed, in-sequence delivery processing can be performed by the following, as discussed in [1];
a.  “stop-and-wait” mechanism
This mechanism necessitates an acknowledgement for every sent message, because the assumption is that the sending end point will not send a new message before the outstanding sent message is acknowledged. The acknowledgement can be done by both the designated response in request/response type procedure or by LPP acknowledgement message.
If every message is acknowledged by, e.g. the designated response, or by LPP acknowledgement message, then the understanding is:
- the message/procedure will flow serially (no parallel transaction)
- sequence number is not necessary
Figure 3 illustrates the stop-and-wait procedure in a sequence of LPP transactions (taken from 36.305).
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Figure3:
 stop-and-wait mechanism in the sequence of LPP messages
b. windowing mechanism based on sequence number, 
This mechanism does not necessitate an acknowledgement message since the receiving end will order the received messages according to their sequence number.
In this mechanism a sequence number is necessary.
Hence, in-sequence delivery requirement does not directly require an acknowledgement message, unless “stop-and-wait” mechanism is adopted.

Summary 2: 
-  in-sequence delivery requirement does not directly require an acknowledgement message, unless “stop-and-wait” mechanism is adopted.
-  in “stop-and-wait” mechanism,
   - acknowledgement message is necessary 
   - the message/procedure will flow serially (no parallel transaction)
   - sequence number is not necessary
- in windowing mechanism
   - acknowledgement message is not necessary
   - sequence number is necessary
2.3 Requirement 3: Duplicate detection
Duplicate detection function does not necessitate any acknowledgement message. However the realisation of this function depends on the mechanisms exist for in-sequence delivery requirement.
a. In “stop-and-wait” mechanism
Since the sending node will not send the next message before the previous message is acknowledged, basically there will be no duplication.
b. In windowing mechanism
In this mechanism, duplicate detection is likely to be performed based on sequence number.
Summary 3: 
Duplicate detection function depends on the mechanism for in-sequence delivery, but this function does not directly necessitate any acknowledgement message.
3. How acknowledgement message should be defined and what is the impact?
If the acknowledgement message in LPP is to be defined, since the necessity comes from optimisation reason (see section 2), it should to be defined as light as possible, i.e. as an optional IE within LPP message.
When acknowledgement message is defined, one of the foreseen implementation impact are the following:
- additional implementation specific timer to manage the reception of acknowledge message. (see figure 2)
4. Summary and proposal
It is proposed to agree on the following understanding:
1. - Basic re-transmission function in the LPP layer should be available to support reliability requirement.
- LPP acknowledgement may be defined for optimisation purpose to support positioning methods which require longer measurement time.
2. -  In-sequence delivery requirement does not directly require an acknowledgement message, unless “stop-and-wait” mechanism is adopted.
-  In “stop-and-wait” mechanism, 
   - acknowledgement message is necessary
   - the message/procedure will flow serially (no parallel transaction)
   - sequence number is not necessary 
- In windowing mechanism
   - acknowledgement message is not necessary
   - sequence number is necessary
3. Duplicate detection function depends on the mechanism for in-sequence delivery, but this function does not directly necessitate any acknowledgement message.
4. If the acknowledgement message in LPP is to be defined, since the necessity comes from optimisation reason (see section 2), it should to be defined as light as possible, i.e. as an optional IE within LPP message.
5. Reference
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[3]. TS36.355 v9.0.0 “LTE Positioning Protocol (LPP) Release9”
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