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Abstract of the contribution: This paper proposes changes to Section 6.62 in TR 23.888.
Discussion

In Section 6.62 of TR 23.888, user plane based device triggering was introduced. User plane based device triggering is based on an assumption that the application of the MTC device listens on a particular TCP/IP port to receive the application triggers. Therefore the device’s IP address and port are necessary for device triggering through user plane. Current text in Section 6.62 of TR 23.888 mentioned only IP address, it seems to us that port is an optional parameter during registration and may be omitted in certain scenarios.
After an application starts, a MTC device determines the port on which it is listening and registers the port to the core network in order to receive triggering. The port can be omitted during registration only when it is well-known. TR 23.888 includes an evaluation case that a MTC device may be listening on a specific port to receive and process the MTC trigger. In this case, even the MTC device does not register its port to the core network; the triggering may work since the port is known by the core network in advance.
It should be noted that, however, omitting port information to core network will cause problems in the NAT cases. The NAT device translates the MTC device’s port to another port on the NAT. The translated port on the NAT should be registered to the core network since the port is not the well-known port. In addition, if some registrations include the port information but some registrations do not include the port information, the processing complexity could be higher.
From the above discussions, we believe the MTC device’s port should be registered to core network. Similarly and subsequently, the MTC device’s port should be included in query and response signalling.
Proposal

We propose to change Section 6.62 of TR 23.888 as indicated.

Changes

### Proposed Change ###
6.62
Solution - User plane based device Triggering

6.62.1
Problem Solved / Gains Provided

Clause 5.8 "Key Issue - MTC Device Trigger".
6.62.2
High level information flow for Device Triggering using user plane

These solutions assume there is an application on the MTC device listening on a particular TCP/IP port to receive the application triggers.
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Figure 6.62.2-1:High level information flow for Device Triggering using user plane

1.
The MTC server submits a Device Trigger Request providing the external device identifier and optionally a validity period.

2.
The MTC-IWF authorises the trigger request. The IWF interrogates the HSS with the external device identifier to derive the IMSI and any additional information needed for trigger delivery.


The MTC-IWF optionally queries other entities (such as mapping table etc) to obtain the IP address/port of the MTC Device. If the MTC Device had previously registered its IP address/port with the MTC-IWF through application layer signalling, the MTC-IWF does not have to query the mapping Table.


Optionally, the MTC-IWF may also send the trigger to the MTC device over the user plane through other network entities such as IMS.

3.
The IWF delivers the trigger request to the MTC device over the user plane. This message is seen as a data packet by the EPC.

4.
The MTC UE sends a delivery ack.

5.
The delivery or non-delivery is acknowledged to the MTC server.
6.
The application on the device communicates with the MTC server.
6.62.3
Proposals for MTC-IWF to determine IP address of MTC device

This clause discusses various alternatives for the MTC-IWF to obtain the IP address of the MTC device.
6.62.3.1
Alternate 1 - Explicit Registration based

In this alternative, the MTC device explicitly registers with the MTC-IWF through application layer signalling.
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Figure 6.62.3.1-1: Alternate 1 - Explicit Registration based

1.
The UE initiates PDN/PDP connectivity procedure as in TS 23.401 [5]/TS 23.060 [21].

2.
The application on the MTC device registers its IPv4/IPv6 address/port with the MTC-IWF.

3.
The MTC-IWF receives a trigger over MTCsp from the MTC server.

4.
The MTC-IWF queries its local database to obtain the IPv4/IPv6 address/port of the UE.
5.
The MTC-IWF sends the trigger to the MTC device using the IPv4/IPv6 address/port.

6.
The PGW/GGSN delivers the packet to the UE over the user plane bearer.

Evaluation:

-
This solution needs to define an application layer signalling message between MTC device and MTC-IWF to transport/register the IP address/port of the MTC device.
-
The MTC device needs to listen on specific port to receive & process the MTC trigger.
6.62.3.2
Alternate 2 - Mapping Table based

This clause discusses possible alternate solutions for the mapping table to be populated by different network entities with the MTC device's IP address.

6.62.3.2.1
MME/HSS based mapping table update

The flow/procedures for this option is specified in clause 6.1.

6.62.3.2.2
PGW/GGSN based mapping table update
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Figure 6.62.3.2.2-1: PGW/GGSN based mapping table update

1.
The UE initiates PDN/PDP connectivity procedure as in TS 23.401 [5]/TS 23.060 [21].

2.
The PGW/GGSN updates the mapping table with the IP address/port of the UE.
NOTE 1:
In case of the IPv6, the UE is configured to form its global IPv6 address as the concatenation of the IPv6 Prefix and the Interface Identifier provided by PGW/GGSN.

Editor's note: The mechanism/procedures/interfaces for updating the mapping table by the PGW/GGSN is FFS.

Editor's note: The use of DNS server as mapping table is FFS.
3.
The MTC-IWF receives a trigger over MTCsp from the MTC server.

4.
The MTC-IWF queries the mapping table for the IPv4 and/or IPv6 address/port that corresponds to the UE's FQDN.

5.
The mapping table replies with the IPv4 and/or IPv6 address/port for the UE.

6.
The MTC-IWF sends the trigger to the MTC device using the IPv4/IPv6 address.

7.
The PGW/GGSN delivers the packet to the UE over the user plane bearer.

NOTE 2:
When the UE detaches, the PGW/GGSN updates the mapping table.

Evaluation:

-
This solution requires the PGW/GGSN to update/maintain the mapping table entry related to the MTC device.
-
In case of IPv6, the global IPv6 address is constructed using the concatenation of the IPv6 prefix and the Interface ID provided by the PGW/GGSN.
### End of Change ###
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