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1. Introduction
This document proposes a new solution for Key Issue #1 regarding satisfying the requirement [R-5.1.2-004] of 3GPP TS 22.262 - R-5.1.2-0004 of TS 22.262.

The MSGin5G Service shall support acknowledgement of delivery status (success, failure) of a message and indication of reason if the delivery is failed.
Key Issue #1 also identifies that for some use cases, the message originator may not care about the delivery status of messages, e.g. a smart device in a group may not care whether a message it sent to the group is received by some other smart devices in the group, or in case of broadcast to a large number of devices an acknowledgement from receiving devices may not be useful.
The proposed solution enables a MSGin5G message originator to specify whether a delivery status acknowledgement is desired for a given MSGin5G message that it originates and to receive the delivery status acknowledgement from the message recipient.  
2. Reason for Change
Support for a MSGin5G message delivery status acknowledgement mechanism can complement access network technologies that do support delivery status acknowledgements. Support for a MSGin5G message delivery status acknowledgement mechanism can also complement existing access network technologies (e.g. 3GPP) that support delivery status acknowledgements at the level of access network packets but not at the level of application messages that may require multiple access network packets due to fragmentation and re-assembly of larger application messages.   
Use of mechanisms such as RDS would not provide us with an end to end acknowledgement.  Considering the example in Figure 6.X.1.2-1, if RDS was used the MSGin5G Client would get an RDS ack when the message reaches the SCEF/NEF.  But we still need an ack to know that the message got all the way to the Application Server.
Use of other existing mechanisms in stage 3 (e.g. RCS?) still require a stage 2 solution, which is provided in this contribution. An editor’s note has been added for that purpose.
3. Conclusions

It is proposed to add a new solution to the TR to enable delivery status acknowledgements for MSGin5G messages that can be used over top of 3GPP or non-3GPP access networks. 
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-24 V0.3.0.
* * * First Change * * * *

6.X
Solution X: MSGin5G Delivery Status Acknowledgements  

6.X.1
Description

6.X.1.1
General
This solution addresses the identified gap under Key Issue #1 regarding specification of a MSGin5G delivery status acknowledgement procedure.
The solution introduces a procedure that allows a MSGin5G message originator to receive a delivery status acknowledgement, if desired, from a MSGin5G message recipient.  Within a MSGin5G request message, information elements are defined to support delivery status acknowledgements such as an indicator of whether the message originator desires a delivery status acknowledgement, a request identifier, an expiration timer and identifiers for the request originator and request recipient. Likewise, within a MSGin5G response message, information elements are also defined to support delivery status acknowledgements such as a delivery status, a request identifier and an identifier for the response recipient. Leveraging these information elements, a MSGin5G request originator can selectively specify which requests require delivery status acknowledgements. Likewise, upon receiving a MSGin5G request, a message recipient can determine whether the request requires a delivery status acknowledgement or not. 
Editor’s Note: It is FFS whether existing mechanisms may be used in stage 3 to implement this stage 2 solution.
6.X.1.2
Delivery status acknowledgements for UE originated MSGin5G requests

Figure 6.X.1.2-1 shows the procedure for delivery status acknowledgements for UE originated MSGin5G requests. 

Pre-condition

1. A UE hosts one or more Application Clients and a MSGin5G Client.
2. The Application Clients on the UE interface to the MSGin5G Client on the UE via the MSGin5G-5 reference point to send and receive MSGin5G messages. 

3. The MSGin5G Client on the UE registers with a MSGin5G Server via the MSGin5G-1 reference point such that the MSGin5G Client and MSGin5G Server can exchange MSGin5G messages. 
4. One or more Application Servers interface to the MSGin5G Server via the MSGin5G-3 reference point to send and receive MSGin5G messages.  
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Figure 6.X.1.2-1: Delivery status acknowledgements for UE originated MSGin5G requests 
1. An Application Client hosted on a UE determines a delivery status acknowledgement for a request it originates is required.

NOTE 1:
How an Application Client determines whether a delivery status acknowledgement is required for a given MSGin5G request is implementation specific and out of scope of this specification. 
2. The Application Client initiates a request to the MSGin5G Client via the MSGin5G-5 reference point to send a MSGin5G request targeting a MSGin5G message recipient (e.g. an Application Server that is reachable via an MSGin5G Server).  Within this request, the Application Client includes the delivery status acknowledgement related information elements listed in Table 6.X.1.2-1.   
Table 6.X.1.2-1: Delivery Status Information Elements for MSGin5G Requests
	Information element
	Status
	Description

	Request ID
	M
	Identifier of this MSGin5G request message

	Originator ID
	M
	Identifier of the MSGin5G request originator

	Recipient ID
	M
	Identifier of the targeted MSGin5G request recipient

	Acknowledgement Required 
	O
	Indicates whether the request originator requires a delivery status acknowledgement from the request recipient 

	Request Expiration Time
	O
	Indicates the expiration time for delivery of this MSGin5G request message


NOTE 2: The information elements listed in Table 6.X.1.2-1 are those related to delivery status acknowledgements. Additional information elements not related to delivery status acknowledgements and defined by other procedures of this specification may also be included in a MSGin5G request.
3. The MSGin5G Client generates a MSGin5G request message that includes the delivery status acknowledgement related information elements defined in Table 6.X.1.2-1 and sends this request to the MSGin5G Server.  The MSGin5G Client monitors the request until a corresponding MSGin5G response message is received from the MSGin5G Server (Step 7) or the Request Expiration Time is exceeded, and a timeout occurs. If a timeout occurs, the MSGin5G Client generates a delivery status acknowledgement indicating a delivery timeout has occurred and responds to the Application Client (Step 8).

4. The MSGin5G Server receives and forwards the MSGin5G request to the request recipient defined in the Recipient ID information element.  The MSGin5G Server monitors the request until a corresponding MSGin5G response message is received from the message recipient (Step 6) or the Request Expiration Time is exceeded, and a timeout occurs. If a timeout occurs the MSGin5G Server generates a delivery status acknowledgement indicating a delivery timeout has occurred and responds to the MSGin5G Client (Step 7).

5. The request recipient (i.e. Application Server) receives the request, detects the presence of the Acknowledgement Required information element and determines that a delivery status acknowledgement is required.  

6. The Application Server generates a MSGin5G response message that includes the delivery status related information elements defined in Table 6.X.1.2-2.  Via the MSGin5G-3 reference point, the Application Server sends the response to the MSGin5G Server to forward to the request originator (i.e. Application Client) that originated the request.

Table 6.X.1.2-2: Delivery Status Information Elements for MSGin5G Responses
	Information element
	Status
	Description

	Request ID
	M
	Identifier of the MSGin5G request message that this response corresponds to

	Recipient ID
	M
	Identifier of the targeted MSGin5G response recipient

	Delivery Status 
	M
	The delivery status of the MSGin5G request message that corresponds with this Request ID (e.g. success, failure, expired)  


NOTE 3: The information elements listed in Table 6.X.1.2-2 are those related to delivery status acknowledgements. Additional information elements not related to delivery status acknowledgements and defined by other procedures of this specification may also be included in a MSGin5G response.

7. The MSGin5G Server receives and forwards the MSGin5G response to the response recipient (i.e. Application Client reachable via MSGin5G Client) defined in the Recipient ID information element.  

8. The MSGin5G Client forwards the MSGin5G response to the response recipient (i.e. Application Client) defined in the Recipient ID information element of the response. 

9. The Application Client receives the MSGin5G response and checks the information elements contained within the response related to delivery status to determine whether the request was successfully delivered.

6.X.1.3
Delivery status acknowledgements for UE terminated requests
Figure 6.X.1.3-1 shows the procedure for delivery status acknowledgements for UE terminated MSGin5G requests. 

Pre-condition

1. A UE hosts one or more Application Clients and a MSGin5G Client.
2. The Application Clients on the UE interface to the MSGin5G Client on the UE via the MSGin5G-5 reference point to send and receive MSGin5G messages. 

3. The MSGin5G Client on the UE registers with a MSGin5G Server via the MSGin5G-1 reference point such that the MSGin5G Client and MSGin5G Server can exchange MSGin5G messages. 
4. One or more Application Servers interface to the MSGin5G Server via the MSGin5G-3 reference point to send and receive MSGin5G messages.  
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Figure 6.X.1.3-1: Delivery status acknowledgements for UE terminated MSGin5G requests
1. An Application Server determines a delivery status acknowledgement for a request it originates is required.

NOTE 1:
How an Application Server determines whether a delivery status acknowledgement is required for a given MSGin5G request is implementation specific and out of scope of this specification. 
2. The Application Server initiates a request to the MSGin5G Server via the MSGin5G-3 reference point to send a MSGin5G request targeting a MSGin5G message recipient (e.g. an Application Client hosted on a UE that is reachable via an MSGin5G Client).  Within this request, the Application Server includes the delivery status acknowledgement related information elements listed in Table 6.X.1.2-1.   
3. The MSGin5G Server generates a MSGin5G request message that includes the delivery status acknowledgement related information elements defined in Table 6.X.1.2-1 and sends this request to the MSGin5G Client associated with the targeted Application Client.  The MSGin5G Server monitors the request until a corresponding MSGin5G response message is received from the MSGin5G Client (Step 7) or the Request Expiration Time is exceeded, and a timeout occurs. If a timeout occurs, the MSGin5G Server generates a delivery status acknowledgement indicating a delivery timeout has occurred and responds to the Application Server (Step 8).

4. The MSGin5G Client receives and forwards the MSGin5G request to the request recipient defined in the Recipient ID information element.  The MSGin5G Client monitors the request until a corresponding MSGin5G response message is received from the message recipient (Step 6) or the Request Expiration Time is exceeded, and a timeout occurs. If a timeout occurs the MSGin5G Client generates a delivery status acknowledgement indicating a delivery timeout has occurred and responds to the MSGin5G Server (Step 7).

5. The request recipient (i.e. Application Client) receives the request, detects the presence of the Acknowledgement Required information element and determines that a delivery status acknowledgement is required.  

6. The Application Client generates a MSGin5G response message that includes the delivery status related information elements defined in Table 6.X.1.2-2.  Via the MSGin5G-5 reference point, the Application Client sends the response to the MSGin5G Client to forward to the request originator (i.e. Application Server) that originated the request.
7. The MSGin5G Client receives and forwards the MSGin5G response to the response recipient (i.e. Application Server reachable via MSGin5G Server) defined in the Recipient ID information element.  

8. The MSGin5G Server receives and forwards the MSGin5G response to the response recipient (i.e. Application Server) defined in the Recipient ID information element of the response. 

9. The Application Server receives the MSGin5G response and checks the information elements contained within the response related to delivery status to determine whether the request was successfully delivered.
6.X.2
Impacts on existing nodes and functionality

This solution defines a delivery status acknowledgement procedure for the MSGin5G service.  Since this is a new service that is being defined there are no backwards compatibility issues or impact with this solution.

6.X.3
Solution evaluation

The solution defines a MSGin5G delivery status acknowledgement procedure that is agnostic to access network technologies and can be used over top of 3GPP as well as non-3GPP access networks.  This provides MSGin5G request originators with the option of receiving delivery status acknowledgements for the requests that they originate to detect if these requests have been successfully delivered to MSGin5G request recipients. 
Editor’s Note: It is FFS whether existing mechanisms such may be used in stage 3 to implement this stage 2 solution.
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