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Abstract of the contribution: This paper further evaluates the pros and cons of the alternative solutions for MTC devices triggering.
1 Discussion
In general, there are following four alternative solutions for device triggering in the TR 23.888:
· Triggering the device via an established PDP/PDN connection (always-on)
· Triggering the device via Network initiated PDP Context Activation procedure 
· Triggering the device via SMS

· Triggering the device via HSS and NAS signalling

Each alternative solution has different impacts on the system, and may be suitable for different scenario. We discuss the pros and cons of the four solutions from the perspective of general system level and MTC specific requirements.
System level requirements
· Efficient use of network resources

· Impact on system performance
· Impact on existing functionality

· Impact on UE
· Support of roaming

MTC specific requirements
· Support of device triggering without MSISDN.
· Support device triggering of devices with PS only subscription
· Support the M2M application to use the new identifier for device triggering
· Support of dynamically allocated IP addresses
· Triggering an unreachable device when it becomes reachable
2 Proposal
A comparison summary of device trigger mechanisms is introduced to the TR 23.888, and further evaluations may be needed based on the conclusion.
* * * First Change * * * *
X.X Comparison summary of device trigger mechanisms
	System level requirements
	Always on PDP/PDN connection
	NRPCA triggering
	SMS triggered bearer
	NAS signalling

	Efficient in the use of network resources
	Maintains an always-on PDP/bearers context data for the devices.
	PDP contexts/bearers set-up when needed.
Mainly use of dedicated PS domain IP based signalling to trigger a device.
	PDP contexts/bearers set up when needed. Mainly SS7 signalling between all involved nodes.
	PDP contexts/bearers set-up when needed.
Mainly use of dedicated PS domain IP based signalling to trigger a device.

	Impact on System Performance
	Besides Service Request traffic no impact on PLMN signalling load.
Static context performance as needed for amount of always-on contexts.
	PS domain trigger signalling and PDP context activation signalling per trigger event.

PDP contexts only when needed. 
	CS (and/or PS) domain trigger signalling and PS domain PDP context activation signalling per trigger event. SMS transfer implies more signalling per trigger compared to dedicated NAS/NRPCA signalling.

PDP contexts only when needed. 
	PS domain trigger signalling and PDP context activation signalling per trigger event.

PDP contexts only when needed.

	Impact on exiting functionality/networks
	uses existing functionality
	existing for Gn SGSN, is an extension for S4 SGSN and MME
	uses existing functionality;
Extensions needed for PS only and/or MSISDN-less subscriptions
	Is an extension for enhancements for S4 SGSN and MME

	Impact to the UE
	uses existing functionality
	specified for 2G/3G; is an extension for LTE
	uses existing functionality; seems an extension for SMSoSGs without CS subscription
	is all new functionality

	Support of roaming
	supported
	Requires existing and/or extended NRPCA support
	Supported for CS SMS; SGSN SMS (PS only) depends on deployment; SMSoSGs without CS subscription requires upgrades of visited PLMN
	Requires upgrades of the visited PLMN to support it.


	MTC specific requirements
	Always on PDP/PDN connection
	NRPCA triggering
	SMS triggered bearer
	NAS signalling

	Support device trigger without MSISDN 


	Supported
	Supported
	Supported
	Supported

	Support device trigger without CS subscription
	Supported 
	Supported
	Requires SMS via SGSNs and specific LTE SMS handling (SGs functionality without CS subscription)
	Supported

	Support the M2M application to use the new identifier for device triggering
	Supported by some identifier mapping
	Supported by some identifier mapping
	Supported by some identifier mapping
	Supported by some identifier mapping

	Support dynamically allocated IP address. 
	Supported
	Supported
	Supported
	Supported

	Triggering an unreachable device when it becomes reachable
	to be done by periodic retries on application level, or by a trigger gateway 
	trigger gateway may register to be informed when device becomes reachable 
	basic SMS functionality
	described within a CN node; may need enhancements when device changes CN node


From the comparison it may be derived that there is so far no single solution that may satisfy all requirements. A combination of some trigger means seems required to satisfy different device and/or network capabilities. For example, the network may trigger the device using the SMS mechanism if the device does not support any of the NAS level mechanisms, or if the device is in a vPLMN network which only supports the SMS mechanism. And for devices in the hPLMN the network may use a NAS level mechanism with less signalling traffic in the network. 
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