3GPP TSG CT WG1 Meeting #113	C1-188309
West Palm Beach (FL), USA, 26-30 November 2018

Source:	Qualcomm Incorporated
Title:	Discovery of port numbers for RDS protocol 
Agenda item:	16.2.2
Document for:	DISCUSSION
1. Discussion
As currently specified in TS 24.250, non-IP based applications can use the RDS protocol to communicate with each other using source and destination port numbers. According to the following text, the assignment of these port numbers is not specified within the RDS protocol.  

[bookmark: _Toc502238011]5.2.4	Source port number (Source Port)
When a UE application starts to use the PDN connection to transmit RDS frames, the UE and the SCEF or P-GW establish which source port number will be used for the application on the UE side for MO traffic and which destination port number will be used for the application intended to receive the frames on the SCEF or P-GW side. Similarly for MT traffic when an application in the network starts to use the PDN connection to transmit RDS frames, the UE and the SCEF or P-GW establish which source port number will be used for the application on the SCEF or P-GW side and which destination port number will be used for the application intended to receive the frames on the UE side. How the applications on the originator side and their peer entities on receiver side synchronize port numbers is outside the scope of this specification. 
Source Port is included only if the ADS bit is 1. Source Port shall have values from 0 to 15.
[bookmark: _Toc502238012]5.2.5	Destination port number (Destination Port)
The Destination Port is used to identify the destination application on the receiver that is receiving the frame. 
Destination Port is included only if the ADS bit is 1. Destination Port shall have values from 0 to 15.

Having these small ranges of port numbers hard coded to specific IoT applications might not be suitable for flexible deployments as it requires firmware upgrade at the UE side each time a port number is added, deleted or updated. 

Observation-1:	Having source and port number hardcoded is not suitable for flexible deployment.

For UEs that support both IP and non-IP protocol stack and have subscription to both IP and non-IP APNs, there is a way to dynamically discover these port numbers outside the RDS protocol. For example, a web discovery server running over http/https protocol might be used to dynamically discover/allocate these port numbers.

Observation-2:	UEs having subscription to additional IP-based APN can discover these port numbers other than to use the RDS protocol.

For UEs that does not have subscription to IP based APN, there is not a way to dynamically discover these port numbers but to use RDS protocol.

Observation-3:	UEs having subscription to only non-IP-based APN need to use the RDS protocol to dynamically figure out port assignments.

A possible way to achieve this is to assign a specific pair (0,0) of source and destination port number to be used by the discovery application.
 
Proposal-1:	Assign port numbers (0,0) for the discovery application.



Figure 1:	originator query discovery application

The originator (for example the UE) can query the discovery application at the receiver (SCEF or P-GW) as shown in Figure 1: 
1- Originator starts an acknowledged transfer with the discovery application at the receiver over ports (0,0).
2- Discovery application at receiver accepts the acknowledged transfer
3- Originator sends a discovery request in an I-Frame; as shown in Figure 2


Figure 2:	I-Frame carrying discovery request

4- Discovery application at the receiver returns a list of M (<15) entries of : 
a. Source port number, destination port number and application identifier; as shown in Figure 3.a. This option might be used by receiver to have a specific source port number assigned to its destination port number; or


Figure 3.a:	I-Frame carrying discovery list including expected source port number

b. Destination port number and application identifier; as shown in Figure 3.b. This option might be used by the receiver if it does not have any specific source port number assigned to its destination port number.



Figure 3.b:	I-Frame carrying discovery list without including source port number

	App ID is an identifier that is recognized by UE or SCEF. It can be:
a. “OS Id + OS App Id” as defined in TS 24.501 table 9.11.3.38.1 (i.e. OS Id= UUID of 16 bytes and OS App Id = N bytes); or
b. Only “OS App Id” (example: URN) of 4 bytes that is more universally recognized by IoT applications without subscription to IP-based APNs.

5- Originator terminates the acknowledged transfer
6- Receiver accept the termination request


Proposal-2:	Define discovery request/response to provide port numbers and associated applications.

Also, an originator (UE or SCEF) can notify a receiver about changes in port assignment using (a) acknowledged or (b) unacknowledged information transfer procedure. 



Figure 4.a:	discovery application notifies receiver about changes using acknowledged transfer

Figure 4.a shows the steps for an originator (UE or SCEF) to notify a receiver about changes at the originator using acknowledged transfer: 
1- The originator starts an acknowledged transfer with the receiver over ports (0,0).
2- Discovery application at the receiver accepts the acknowledged transfer
3- The originator sends a notify-ports I-Frame; as shown in Figure 5.a
4- Discovery application at the receiver returns an S-Frame
5- The originator terminates the acknowledged transfer
6- Receiver accept the termination request



Figure 5.a:	I-Frame carrying notify list

Figure 4.b shows that when a receiver gets a notify message, the receiver can start acknowledged transfer with originator to get latest information about port assignments.



Figure 4.b:	discovery application notifies receiver about changes using unacknowledged transfer 

Notify message for unacknowledged transfer can be formatted as shown in Figure 5.b. 



Figure 5.b:	U-Frame carrying notify message

Proposal-3:	Define notify message to update other peers about port assignments.

2. Conclusions
Observation-1:	Having source and port number hardcoded is not suitable for flexible deployment.
Observation-2:	UEs having subscription to additional IP-based APN can discover these port numbers other than to use the RDS protocol.
Observation-3:	UEs having subscription to only non-IP-based APN need to use the RDS protocol to dynamically figure out port assignments.
Proposal-1:	Assign port numbers (0,0) for the discovery application.
Proposal-2:	Define discovery request/response to provide port numbers and associated applications.
Proposal-3:	Define notify message to update other peers about port assignments.

3. Proposal
[bookmark: _GoBack]It is proposed to have an optional solution to allow dynamic discovery of port numbers within the RDS protocol as specified in CR C1-188310.
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