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1. Introduction
Acknowledgements are addressed in various solutions:
· Solution 5 for group messaging describes in step 5 that upon receiving the group message, if delivery status is requested, and if supported by target message client, the 5GMSGS client or Legacy 3GPP message client or Non-3GPP message client sends the delivery status message to originator 5GMSGS client 1, but does not go into details.
· Solution 7 for the broadcast message describes in step 6 that since broadcast is downlink-only, any delivery status report needs to be initiated by the MSGin5G Client but does not go into details.
· Solution 9 for the point-to-point message describes the acknowledgement on a hop-by-hop basis, as shown in the simplified figure below.

 Figure 5GMSGS UE to 5GMSGS UE messaging
In this procedure the acknowledgement in step 5 may be delayed (by minutes, hours or even days) if 5GMSGS UE-2 is unavailable and the message needs to be stored in step 2. The underlying transport connection that was initiated by step 1 may have timed out long before acknowledgement in step 5 occurs.
If step 3 uses SMS delivery or broadcast delivery step 4 cannot be an application layer acknowledgement, but could be based on the delivery acknlowlegement provided by the SMSC or CBC.
· Solution 10 for the application-to-point message describes the acknowledgement on a hop-by-hop basis in the same way as solution 9 does.
· Solution 11 for the application-to-point message describes in step 4 that if delivery status is required, the 5GMSGS Client sends the Delivery status message to the Application Server without going into details.
· Solution 14 on the acknowledgement of delivery status describes an end-to-end application level acknowledgement in the form of a point-to-point delivery, which is extended in the present solution.
· Solution 15 for the point-to-point message describes in step 6 that the Legacy 3GPP Message Gateway translates the MSGin5G message delivery report to a SMS message delivery report and sends it to the SMS Client through SMSC.
· Solution 17 for the aggregated point-to-point message describes the acknowledgement on a hop-by-hop basis in the same way as solution 9 does.
· Solution 18 for the point-to-point message for UEs in different PLMNs describes the acknowledgement on a hop-by-hop basis in the same way as solution 9 does.
None of the solutions provide any details if the message needs to be stored for deferred delivery. The solution in the present section describes an application layer end-to-end acknowledgement that takes possible message storage into account.
The aknowlegement message in the present solution is of request-reponse type (class-1), rather than a notification type (class-2). A request-response type procedure will be used for the transferring of the application payload and the acknowledgement reuses that same procedure and does not require specifying a new class-2 type procedure; even though for an acknowledgement a class-2 type procedure could also be considered.
2. Reacson for Change
New text for a solution.
3. Conclusions
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-v0.7.0.


* * * First Change * * * *
[bookmark: _Toc44938447][bookmark: _Toc485][bookmark: _Toc44937956][bookmark: _Toc45185938][bookmark: _Toc50857600]6.X	Solution X: End-to-end acknowledgement
[bookmark: _Toc14486][bookmark: _Toc44937957][bookmark: _Toc45185939][bookmark: _Toc44938448][bookmark: _Toc50857601]6.x.1	Description
Most other solutions in the TR contain an acknowledgement step that is problematic when the message is stored because the recipient UE is unavailable. 
The present solution describes an application layer end-to-end acknowledgement that takes possible message storage into account and supports the point-to-point sceanrio and also the group message and the broadcast message.
6.x.2	End-to-end acknowledgement with message storage
Pre-conditions and assumptions:
1)	5GMSGS client-1 and 5GMSGS client-2 are registered with the MSGin5G server and are authorized to send messages.
2)	5GMSGS client-1 may reside in 5GMSG UE-1 and may also be an Application server. Figure 6.x.2-1 only shows 5GMSGS client-1 in 5GMSGS UE-1.
3)	The sending UE and recipient UEs support a 5GMSGS client.
The procedure applies to the point-to-point scenario and to the point-to-group scenario and is shown in figure 6.x.2-1.

 Figure 6.x2.-1 Procedure with end-to-end acknowledgement
1) 5GMSG client-1 sends a message request to the MSGin5G server. Any segmentation of this message is not shown in the figure.
2) The MSGin5G server determines if it can deliver the message to the recipient UE in a point-to-point message scenario or to recipient UEs in a point-to-group scenario.
a. If at least one recipient UE is available, the MSGin5G server sends the response message to 5GMSGS client-1, indicating message delivery.
NOTE: If the number or IDs of available UEs are included in the response of a group message is to be decided in the normative phase.
b. If no recipient UE is available and the message is stored for deferred delivery the MSGin5G server sends the response message to 5GMSGS client-1, indicating deferred delivery.
3) The message is stored if recipient UE(s) are unavailable.
4) If the recipient UE is available, the MSGin5G server forwards the message to 5GMSGS client-2.
5) 5GMSGS client-2 responds to the MSGin5G server. 
If the message is a group message steps 4 and 5 are performed for each group member.
If the message is segmented steps 4 and 5 are performed for each segment.
6) After 5GMSGS UE-2 has received the entire message it initiates a point-to-point message to send the delivery status to 5GMSGS client-1 if 5GMSGS client-1 requested to be notified of the delivery status. The delivery status may be successful delivery or may include an error code (if for example an IE has an illegal value, or a mandatory IE was missing).
This step could also apply in case of legacy 3GPP delivery scenarios and non-3GPP delivery scenarios if the recipient UE supports a 5GMSGS client.
7) The MSGin5G server acknowledges reception of the delivery status message.
8) If 5GMSGS client-1 has become unavailable the message will be stored for deferred delivery.
9) If 5GMSGS client-1 is available, the MSGin5G server forwards the delivery status message.
10) 5GMSGS client-1 acknowledges reception of the delivery status message.
In case of a group message, delivery reports are aggregated by 5GMSGS client-1.
In case of a broadcast message, 5GMSGS client-2 will have to use a point-to-point delivery method to send the delivery status to 5GMSGS client-1.
* * * End of changes * * * *
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