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1. Introduction

This paper provides a number of solutions for discussion in order to support network requested PDP context activation procedures for MTC devices.  
Stage 1 provides the following requirements for PS Only MTC feature as described in 3GPP TS 22.368, Section 7.2.4:
“The MTC Feature Packet Switched Only is intended for use with MTC Devices that only require packet switched services.

For the Packet Switched Only MTC Feature:

- A network operator shall be able to provide PS only subscriptions with or without assigning an MSISDN.

- Remote MTC Device triggering shall be supported with or without assigning an MSISDN.

- Remote MTC Device configuration shall still be supported for subscriptions without an MSISDN.

NOTE: Current remote MTC Device configuration solutions (i.e. Device Management and Over-the-Air configuration) are based on SMS, which assumes the use of MSISDNs.”

2. Current approach for device triggering in PS Only scenario 

The MTC Feature PS Only in 22.368 includes a requirement that PS Only subscriptions shall be possible without an MSISDN. Furthermore, 22.368 specifies that remote MTC Device configuration shall be supported for PS Only subscriptions without an MSISN assigned. Current remote MTC Device configuration solutions are based on SMS, which assumes the use of MSISDNs. So a solution to support remote MTC Device configuration is needed.

Communication in the PS domain is not possible without an IP address being allocated to the UE. The IP address is only allocated when a PDP context is activated, either statically (i.e., the same address is reserved to the UE and allocated to that UE at every time it is needed) or dynamically (i.e., a (different) address is assigned to the UE at every time is needed). 
In EPC, the UE gets a PDP context when it attaches to the network and only loses that context when it detaches. This implies that the UE has an IP address when attached and therefore it is reachable when attached. 

In GPRS/UMTS, however, in order to reach the UE when the UE is attached, the network must perform the Network-Requested PDP Context Activation procedure. Currently, for GPRS/UMTS to support Network -Requested PDP Context Activation procedure, the UE must be configured to have static IP address allocation in its subscription (as per TS 23.060). 
Dynamic IP address allocation is the preferred method since it optimizes the address usage and it avoids the requirement for extra configuration and coordination for a large number of MTC devices needing to have a static IP address allocation in their subscription. 

Therefore, for GPRS/UMTS, a mechanism is required so that the Network is able to trigger a PDP Context Activation request for attached MTC devices even when the MTC device does not have an MSISDN or a static IP address allocated to it. 

3. Proposal

This P-CR proposes text to satisfy the requirement of supporting network initiated PDP context activation with dynamic IP address allocation. 
**** BEGIN CHANGE ****
6.X
Solution – Network Initiated PDP Context Activation

6.X.1
Problem Solved / Gains Provided

See clause 5.8 "Key Issue - MTC Device Trigger".

6.X.2
General

Communication in the PS domain is not possible without an IP address being allocated to the UE. The IP address is only allocated when a PDP context is activated, either statically (i.e., the same address is reserved to the UE and allocated to that UE at every time it is needed) or dynamically (i.e., a (different) address is assigned to the UE at every time is needed). 
In EPC, the UE gets a PDP context when it attaches to the network and only loses that context when it detaches. This implies that the UE has an IP address when attached and therefore it is reachable when attached. 

In GPRS/UMTS, however, in order to reach the UE when the UE is attached, the network must perform the Network-Requested PDP Context Activation procedure. Currently, for GPRS/UMTS to support Network -Requested PDP Context Activation procedure, the UE must be configured to have static IP address allocation in its subscription (as per TS 23.060). 
Dynamic IP address allocation is the preferred method since it optimizes the address usage and it avoids the requirement for extra configuration and coordination for a large number of MTC devices needing to have a static IP address allocation in their subscription. 

Moreover, he MTC Feature PS Only in 22.368 includes a requirement that PS Only subscriptions shall be possible without an MSISDN. Furthermore, 22.368 specify that remote MTC Device configuration shall be supported for PS only subscriptions without an MSISN assigned. Current remote MTC Device configuration solutions are based on SMS, which assumes the use of MSISDNs. So a solution to support remote MTC Device configuration is needed.

Therefore, for GPRS/UMTS, there shall be a mechanism so that the Network is able to trigger a PDP Context Activation request for the MTC device while the MTC device is attached and even if the MTC device does not have a static IP address allocated to it. 

One solution is by assigning an “MTC Device Identity” to MTC devices. The MTC Server would use the MTC Device Identity when the server needs to trigger MTC devices (and thus trigger the GGSN to initiate a network requested PDP Context Activation procedure).  In order to support such mechanism, the GGSN must be aware of the MTC Device Identity for all attached MTC devices.  GGSN can be notified of the MTC device identity either as part of the UE’s subscription or signalled by the UE (using NAS signalling) during the Attached procedure. After the PDP Context Activation is triggered by the MTC Server (using the MTC device identity), the allocated IP Address can be signalled from the network to the MTC Server. 

6.X.3
Detailed Procedure

The procedure is shown in the Figure below and can be summarized as follows:

1) The MTC server sends a request to the GGSN to trigger the device using the “MTC Device Identity.” The network is aware of the “MTC Device Identity” either via UE signalling (e.g., during Attach procedure), or via UE subscription. 
2) The GGSN will use the MAP_SEND_ROUTING_INFO_FOR_GPRS Service to communicate with the HLR.

The GGSN may have a mapping between the “MTC Device Identity” and IMSI, (which could have been obtained, e.g., during the attach procedure when the UE notifies the network of its “MTC Device Identity” and its IMSI). In this case the GGSN can use the IMSI to send the MAP_SEND_ROUTING_INFO_FOR_GPRS Service. 

If the mapping is not available, the information regarding the “MTC Device Identity” is in the UE’s subscription in the HLR. In this case the GGSN will use the “MTC Device Identity” in the MAP_SEND_ROUTING_INFO_FOR_GPRS Service to query the HLR and find out the device’s IMSI and the signalling address of the SGSN.  

3) The GGSN sends a PDU Notification Request (IMSI) message to the SGSN indicated by the HLR. 

4) The SGSN pages the MTC device. 

5) The SGSN sends the “Request PDP Context Activation” message to the device in order to ask it to start the PDP Context Activation procedure.

6) The PDP context is activated with the PDP Context Activation procedure (see clause "PDP Context Activation Procedure").

7) The network informs the MTC Server of the IP address allocated and the transmission of PDUs can start.
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Figure 1 – Network Initiated PDP Context Activation (Dynamic IP Address Allocation)

6.X.4
Impacts on existing nodes or functionality

In order to support the proposed solution it may be required that: 

1) The MTC device is configured with an “MTC Device Identity.” This configuration can be done during manufacturing or via OMA DM or (U)SIM OTA. 

2) The relationship between IMSI and “MTC Device Identity” is known in the Core Network, either via UE signalling or via UE subscription. This may require changes in the MAP_SEND_ROUTING_INFO_FOR_GPRS Service

3) The request to the network to establish a connection with the MTC device is done using the “MTC Device Identity”

4) The network communicates with the MTC Server informing the MTC server of the IP address allocated to the MTC device. 

5) The MTC Device Identity should be structured so that it supports at least the same number of devices supported by the IPv6 addressing structure. 

6.X.5
Evaluation

**** END CHANGE ****
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