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1. Background
1.1.	Brief introduction of constrained device in Rel-17
In 3GPP TS 23.554, constrained devices which do not have enough capability to communicate with MSGin5G Server are introduced. The application architecture of the MSGin5G Service is illustrated in Figure 5.2-1 of 3GPP TS 23.554 as following.


Figure 5.2-1: Application Architecture of the MSGin5G Service
There are two architectural options for the constrained device UE-2 as described in NOTE 5 in clause 5.2 of 3GPP TS 23.554. 
NOTE 5:	When both MSGin5G UE-1 and MSGin5G UE-2 support MSGin5G Client, MSGin5G Client in MSGin5G UE-1 acts as a relay for the MSGin5G Client in MSGin5G UE-2 to receive MSGin5G Service. When MSGin5G UE-2 does not support an MSGin5G Client and only MSGin5G UE-1 supports an MSGin5G Client, MSGin5G Client in MSGin5G UE-1 acts as a gateway for the Application Client in MSGin5G UE-2 to receive MSGin5G Service.
The current text (i.e. Rel-17) in clause 8.11 of 3GPP TS 23.554 only covers the procedures over MSGin5G-5 reference point and the procedures over MSGin5G-6 reference point have not been specified in stage 2 of Rel-17. In addition, whether MSGin5G-5 reference point is based on API is not specified yet.  There are two ENs addressing this issue in clause 8.3.2 and clause 8.3.4. 
Editor's note:	Whether the APIs provided by the MSGin5G Client to the Application Client is to be specified in another clause of the TS is FFS. 
1.2.	Related basic principles of MSGin5G service specified in 3GPP TS 23.554
From application layer (i.e. MSGin5G Service layer, this term will be used in the rest part of this DP) point of view, all MSGin5G messages are routed based on (and only based on) MSGin5G Service ID (i.e. UE Service ID, AS Service ID, Group Service ID, etc)

2. Consideration of procedures for constrained devices
2.1	General
In this discussion paper, Point-to-Point messaging is used as the example. In order to simply the discussion and focused on the general messaging procedures of constrained device, other related procedures, e.g. MSGin5G message delivery status report, segmentation, etc, are not covered.
Pre-conditions of this discussion:
· MSGin5G UE-1 and MSGin5G UE-3 are MSGin5G UE that supports MSGin5G Client.
· MSGin5G UE-2 is constrained device that may or may not support MSGin5G Client.

2.2	Procedures over MSGin5G-5 reference point
UE-2 does not support an MSGin5G Client and only MSGin5G UE-1 supports an MSGin5G Client.
MSGin5G UE-1 has an UE Service ID-1 and MSGin5G UE-3 has an UE Service ID-3 and.
UE-2 does not have an MSGin5G UE Service ID
API and non-API can be used in MSGin5G-5 reference point.
Figure 2.2-1 shows the procedure for UE-2 that initiates and receives message. The MSGin5G UE-1 acts as a gateway.


Figure 2.2-1: New MSGin5G message request from UE
From MSGin5G Service layer’s point of view, the MSGin5G UE-1 acts as a gateway since the MSGin5G Service layer destination of the message is changed on MSGin5G UE-1 (if API is used in MSGin5G-5) or created/deleted on MSGin5G UE-1 (if non-API is used in MSGin5G-5)  in both sending and reception of the message. In addition, when the constrained device sends a message, the recipient of the message does not know that the message is sent from a constrained device since the originator included in the MSGin5G message is the gateway UE. The following procedure uses API based MSGin5G-5 reference point as an EXAMPLE.
· UE-2 sending of a message
In step 1, the UE-2 may not understand the MSGin5G UE Service ID. It may use the Recipient address that is used by the APIs over MSGin5G-5 reference point. The UE-2 also includes its Application ID-1 in this request.
In step 2, the MSGin5G Client-1 converts the "Request to send MSGin5G message" to a new MSGin5G message and converts the Recipient address in the "Request to send MSGin5G message" to the UE Service ID-3. From the MSGin5G Service layer’s point of view, the destination of the message is changed from the Recipient address to the Service ID-3. The MSGin5G UE-1 also includes its UE Service ID-1 in this MSGin5G message as Originating UE Service ID.
In step 3, when MSGin5G UE-3 receives the MSGin5G message, from its point view, the MSGin5G message is sent by MSGin5G UE-1 since the Originating UE Service ID is UE Service ID-1.
· UE-2 reception of a message 
In step 4, when MSGin5G UE-3 wants (or an Application Client requests it) to send a message to UE-2, it does not know that it will send a message to a constrained device science it does not understand the address of UE-2. From MSGin5G UE-3’s point of view, it will send a message to MSGin5G UE-1. MSGin5G UE-3 considers that it will send a message to Application Client-2 resides on MSGin5G UE-1.
In step 6, the MSGin5G Client-1 converts the MSGin5G message to a new "Message received request" and sends it to UE-2 based on Application ID-2 on the UE-2. when MSGin5G UE-2 receives the "Message received request", from its point of view, it may not know that the  message is sent by MSGin5G UE-3 since it cannot understand the MSGin5G UE Service ID-3.

2.3	Procedures over MSGin5G-6 reference point
Both MSGin5G UE-1 and MSGin5G UE-2 support MSGin5G Client.
MSGin5G UE-1 has an UE Service ID-1, MSGin5G UE-2 has an UE Service ID-2 and MSGin5G UE-3 has an UE Service ID-3.
Figure 2.2-1 shows the procedure for UE-2 that initiates and receives message. The MSGin5G UE-1 acts as a relay.




From MSGin5G Service layer’s point of view, the MSGin5G UE-1 acts as a relay since the MSGin5G Service layer destination of the message is not changed on MSGin5G UE-1 in both sending and reception of the message.
· MSGin5G UE-2 sending of a message
In step 1, the MSGin5G UE-2 wants to send an MSGin5G message to MSGin5G UE-3. It will include the UE Service ID-3 in the MSGin5G message as the MSGin5G Service layer destination. It will also include its UE Service ID-2 as the Originating UE Service ID. 
In step 2, the MSGin5G UE-1 will not change the MSGin5G Service layer destination of the MSGin5G message, i.e. UE Service ID-3. The Originating UE Service ID in this MSGin5G message, i.e. UE Service ID-2, will also not changed by MSGin5G UE-1. From MSGin5G Service layer’s point of view, the message will be routed from MSGin5G UE-2 to MSGin5G UE-3 directly and the MSGin5G UE-2 may not know the existence of MSGin5G UE-1. Actually the MSGin5G message cannot be sent to MSGin5G UE-3 directly since there is no direct network connection between MSGin5G UE-2 and MSGin5G UE-3. How to transport the MSGin5G message from MSGin5G UE-2 to MSGin5G UE-3 will be handled by the transport, i.e. CoAP protocol in 3GPP TS 24.538.
In step 3, the MSGin5G UE-3 knows that the MSGin5G message is sent from MSGin5G UE-2 since the Originating UE Service ID in this MSGin5G message is UE Service ID-2.
 
· MSGin5G UE-2 reception of a message 
In step 4, when MSGin5G UE-3 wants (or an Application Client requests it) to send an MSGin5G message to MSGin5G UE-2, it includes the UE Service ID-2 in the MSGin5G message as the Recipient UE Service ID. It will also includes the UE Service ID-3 in the MSGin5G message as the Originating UE Service ID.
In step 5, the MSGin5G UE-1 will not change the MSGin5G Service layer destination of the MSGin5G message, i.e. UE Service ID-2. The Originating UE Service ID in this MSGin5G message, i.e. UE Service ID-3, will also not changed by MSGin5G UE-1. From MSGin5G Service layer’s point of view, the message will be routed from MSGin5G UE-3 to MSGin5G UE-2 directly and the MSGin5G UE-3 may not know the existence of MSGin5G UE-1. Actually the MSGin5G message cannot be sent to MSGin5G UE-1 directly science there is no direct network connection between MSGin5G UE-2 and MSGin5G UE-3. How to transport the MSGin5G message from MSGin5G UE-3 to MSGin5G UE-2 will be handled by the transport, i.e. CoAP protocol in 3GPP TS 24.538.
In step 6, the MSGin5G UE-3 knows that the MSGin5G message is sent from MSGin5G UE-1 science the Originating UE Service ID in this MSGin5G message is UE Service ID-1.

3. Consideration of moving forward
3.1	Proposal of MSGin5G-5 and MSGin5G-6 reference point
The proposal of the procedures for constrained devices and related actions on MSGin5G UE-1 are listed in table 3-1
Table 3-1: proposal of the procedures for constrained devices and related actions on MSGin5G UE-1
	Reference point
	Procedure
	Between UE-2 and MSGin5G UE-1
	Action on MSGin5G UE-1
	Between MSGin5G UE-1 and MSGin5G UE-3

	
	
	Transport layer
	MSGin5G Service layer
	
	Transport layer
	MSGin5G Service layer

	Over MSGin5G-5
MSGin5G UE-1 acts as Gateway (non-API is used)
	From constrained device UE-2 to MSGin5G UE-3
	Transport protocol 1
To: transport layer address of MSGin5G UE-1
From: transport layer address of UE-2
	None
	1. Creation or termination of an MSGin5G message. Creates the related MSGin5G Service layer originating and terminating address based on the transport layer information, or creates the related transport layer originating and terminating address based on the MSGin5G service layer information
2. conversion between transport protocol 1 and CoAP
	CoAP
To: transport layer address of MSGin5G UE-3
From: transport layer address of MSGin5G UE-1
	MSGin5G Message
To: UE Service ID-3
From: UE Service ID-1
Routing: based on UE Service ID

	
	From MSGin5G UE-3 to constrained device UE-2
	Transport protocol 1
To: transport layer address of UE-2
From: transport layer address of MSGin5G UE-1
	None
	
	CoAP
To: transport layer address of MSGin5G UE-1
From: transport layer address of MSGin5G UE-3
	MSGin5G Message
To: UE Service ID-1
From: UE Service ID-3
Routing: based on UE Service ID

	Over MSGin5G-5
MSGin5G UE-1 acts as Gateway (API is used)
	From constrained device UE-2 to MSGin5G UE-3
	Transport protocol 1
To: transport layer address of MSGin5G UE-1
From: transport layer address of UE-2
	API
To: Recipient address UE-3
From: Originator address UE-2
Routing: based on the mapping between Application ID and Layer 2 ID
	1. conversion between API and MSGin5G message, convert the related MSGin5G Service layer originating and terminating address
2. conversion between transport protocol 1 and CoAP, convert the related transport layer originating and terminating address

	CoAP
To: transport layer address of MSGin5G UE-3
From: transport layer address of MSGin5G UE-1
	MSGin5G Message
To: UE Service ID-3
From: UE Service ID-1
Routing: based on UE Service ID

	
	From MSGin5G UE-3 to constrained device UE-2
	Transport protocol 1
To: transport layer address of UE-2
From: transport layer address of MSGin5G UE-1
	API
To: Recipient address UE-2
From: Originator address UE-3
Routing: based on the mapping between Application ID and Layer 2 ID
	
	CoAP
To: transport layer address of MSGin5G UE-1
From: transport layer address of MSGin5G UE-3
	MSGin5G Message
To: UE Service ID-1
From: UE Service ID-3
Routing: based on UE Service ID

	Over MSGin5G-6
MSGin5G UE-1 acts as Relay
	From constrained device UE-2 to MSGin5G UE-3
	Transport protocol 1 (Proposal: CoAP)
To: transport layer address of MSGin5G UE-1
From: transport layer address of MSGin5G UE-2
	MSGin5G Message
To: UE Service ID-3
From: UE Service ID-2
Routing: based on UE Service ID
	1.conversion between transport protocol 1 and CoAP, convert the related transport layer originating and terminating address. If Transport protocol 1 is CoaP, the protocol conversion is not needed.
NOTE: If CoAP is used over MSGin5G-6, this action is also not needed.
	CoAP
To: transport layer address of MSGin5G UE-3
From: transport layer address of MSGin5G UE-1
	MSGin5G Message
To: UE Service ID-3
From: UE Service ID-2
Routing: based on UE Service ID

	
	From MSGin5G UE-3 to constrained device UE-2
	Transport protocol 1 (Proposal: CoAP)
To: transport layer address of MSGin5G UE-2
From: transport layer address of MSGin5G UE-1
	MSGin5G Message
To: UE Service ID-2
From: UE Service ID-3
Routing: based on UE Service ID
	
	CoAP
To: transport layer address of MSGin5G UE-1
From: transport layer address of MSGin5G UE-3
	MSGin5G Message
To: UE Service ID-2
From: UE Service ID-3
Routing: based on UE Service ID



The proposal of MSGin5G-6 reference point is using CoAP as the transport of MSGin5G message, as same as what is used over MSGin5G-1 reference point.
If CoAP is used in MSGin5G-6 reference point, the transport layer protocol conversion on MSGin5G UE-1 is not needed. The only action on MSGin5G UE-1 is the conversion of transport layer originating and terminating address of CoAP (i.e. change the CoAP Option), and this conversion is needed to be done anyway. The MSGin5G Service layer information in the MSGin5G message and the routing principle of MSGin5G Service layer are not changed on MSGin5G UE-1, so MSGin5G UE-1 still acts as a relay even if CoAP is used in MSGin5G-6 reference point.

3.2	Proposal of moving forward
The following points are proposed as the basics for the future work.
MSGin5G-5 reference point:
· The configuration procedures based on MSGin5G-5 reference point is not needed when constrained device UE-2 does not use MSGin5G Service ID to interact with MSGin5G UE-1.
· The non-API based procedures over MSGin5G-5 reference can be specified in CT-1 in Rel-17, but API based –procedures cannot be excluded science it is not excluded by stage-2. (The EN in 3GPP TS 23.554 are still needed to be handled in Rel-18).
MSGin5G-6 reference point:
· CoAP is proposed to be used in MSGin5G-6 reference point because it can help to reduce the protocols needed to be supported by MSGin5G Client and to simply the implementation. 
· [bookmark: _GoBack]The messaging procedures base on MSGin5G-6 reference point can be specified in CT-1 directly since from the MSGin5G Service layer’s point of view the MSGin5G message is routed between MSGin5G UE-2 and MSGin5G UE-3 directly based on the UE Service ID-2 and UE Service ID-3. The MSGin5G UE-2 and MSGin5G UE-3 may even do not know the existence of MSGin5G UE-1 from the MSGin5G Service layer’s point of view. In addition, all IEs in the MSGin5G message are not needed to be changed in MSGin5G UE-1, except when the supported segmentation sizes of MSGin5G UE-1 and MSGin5G UE-2 are different. So it is can be considered that MSGin5G messaging procedures over MSGin5G-6 reference point can be specified based on the current Rel-17 3GPP TS 23.554. (Agreed in the CC: even if mapping is needed, whole CoAP message will not be changed. And, how and when mapping is created is FFS)
· The configuration and registration procedures base on MSGin5G-6 reference point can be specified based on the current Rel-17 3GPP TS 23.554 if it is agree that the MSGin5G Client reside in the constrained device should have the same functionality as the MSGin5G Client reside the relay UE. The procedures such as how to handle the configuration data sent to MSGin5G UE-2, how to maintain the MSGin5G UE-2’s registration status in MSGin5G UE-1, can be specified in CT-1 directly. If not, the procedures over MSGin5G-6 reference are needed to be studied in SA6 in Rel-18 firstly. (Agreed in the CC: even if mapping is needed, whole CoAP message will not be changed. And, how and when mapping is created is FFS)
· 
The proposals of future work include:
· CT-1: continue to specify the messaging procedures over MSGin5G-6 reference point for constrained device in Rel-17. 
· SA-6: specify needed procedures over MSGin5G-6 reference point in Rel-18. Study if API based solution over MSGin5G-5 reference are needed and specified the related APIs.
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