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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 network initiated PDP context activation 

Communication in the PS domain is not possible without an IP address being allocated to the UE. The option of configuring the IP address permanently in the UE was removed for Rel.8+ UEs [SP-080370]. Therefore, 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 by the GGSN during PDP Context Activation procedure) or dynamically (i.e., an address is assigned by the GGSN 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, 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. 

One of the current requirements for UEs that have static IP address allocation in their subscription is that the IMSI, PDP Type, PDP Address, SGSN Address and MNRG information in the GGSN must contain valid information even when the PDP context is inactive and when the UE is GPRS-detached. Moreover, in order to perform the Network -Requested PDP Context Activation procedure, when receiving a PDP PDU from the server, the GGSN interrogates the HLR of the UE for information retrieval using the UE’s IMSI. The IMSI is obtained from the IP address in the incoming IP message by means of a translation table. This means that all GGSNs must have a table with the mapping of IP address into IMSI for all UEs that support static IP address allocation in the subscription. Moreover, for the specific case of an MTC system, the mapping between IP address and IMSI needs to coordinated with the MTC User in order to be configured in the MTC Server.

3. Proposed solutions to support network initiated PDP context activation for MTC devices

For an MTC system, in most cases, there is a desire to have both device initiated and network initiated PDP context activation. Below we describe a few possible solutions to handle this case. 

Solution 1: All MTC devices that need to support network initiated PDP context activation will have a static IP address allocation in their subscription.

Pros: No standards changes required

Cons:  Requires extra configuration and coordination requirements for a large number of MTC devices needing to have static IP address allocation in their subscription. Additionally, the addressing space for static address allocation might become an issue for a large number of MTC devices.

Solution 2: The MTC device is assigned an IP address during Attach procedure (example shown in Figure 1). 

Compared to Solution 1, when an MTC device attaches, the SGSN requests an IP address from the GGSN.  The IP address is allocated even if there is no PDP context active.  Once IP address is allocated, network requested PDP context activation follows the current standardised procedures.
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Figure 1 – Dynamic IP allocation

Pros: This is aligned with the EPC approach. 

Cons: Requires procedural/functional changes in the CN and in the devices. Additionally, the network will have to maintain the IP connectivity of all attached devices, even if they are not actively transmitting/receiving (i.e., even for MTC devices that are likely to be idle for most of the time). The addressing space for the large number of devices might also become an issue.

Solution 3: Use the MSISDN to trigger the Network-Requested PDP Context Activation procedure. 

Pros: MSISDN is currently assigned to devices, and therefore this solution works with current devices. This solution does not require an IP connectivity to be maintained while the device is idle.

Cons: Requires changes in the GGSN and HLR. Solution does not work if MSISDN is not assigned to the devices. 

Example of implementation of Solution 3 is shown in Figure 2. 
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Figure 2 – Network initiated PDP context activation request by use of MSISDN

Solution 4: Assign an “MTC Device Identity” to each MTC device. The MTC Device Identity can be used to trigger the Network-Requested PDP Context Activation procedure. The call flow for this solution would be similar to the one for solution 3, with MSISDN replaced with “MTC Device Identity”.

Pros: New identifiers can be assigned to the MTC devices, and therefore addressing space is not an issue. Solution does not require MSISDN. Solution does not require that an IP connectivity be maintained while the device is idle. 

Cons: Requires changes in the GGSN and HLR. 

4. Conclusion

For an MTC system, in most cases, there is a desire to have both device initiated and network initiated PDP context activation. In this paper we discuss possible approaches in order to support network initiated PDP context activation for MTC devices.
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