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Abstract of the contribution: This contribution does an evaluation of the suggested solutions in TR 23.888. 
This contribution does an evaluation of the different solutions for device triggering documented in 3GPP TR 23.888. 

* * * First Change * * * *
5.8
Key Issue - MTC Device Trigger

5.8.3 Evaluation

5.8.3.1
Comparison of the MTC Device Trigger solutions
Table 5.8.3.1-1:  Comparison of the MTC Device Trigger solutions
	Evaluation 
characteristic 

Solution 
	Impact on existing system and UE
	Possibility to deliver  trigger info to device without MSISDN


	Possibility to deliver trigger info to device without CS subscription


	Possibility to trigger device behind a middlebox (NAT/firewall)
	Load on CS nodes
	Complexity

(incl. issues like need for new entities)
	Efficiency
(also incl. any monetary cost of delivering each device trigger)
	Migration

(incl. issues like roaming or interoperation with legacy , MSISDN-less, PS only, triggering when device becomes reachable)
	Comment

(specific issues not covered by other columns)

	6.6  Solution - Triggering of non-attached MTC Devices based on location information provided by MTC User
	High  (triggering of offline UEs)

	Yes
	Yes
	Yes

(user traffic between the UE and MTC server is always initiated by the UE)
	No

	The network need to handle and store UE location information to avoid a PLMN wide triggering.

Specific UE behaviour likely to be required to avoid a PLMN wide triggering.
	
	New solution. 
Several nodes  may need upgrade.
	Requirement for triggering devices in “offline state” is subject to clarification in SA1/SA2.
It is unclear how to trigger a non-attached UE under E-UTRAN. Cell Broadcast Service is not supported in E-UTRAN, but warning message service might be used instead.

	6.39 Solution – Triggering MTC devices via HSS and NAS signalling
	Requires extensions to functions in HLR/HSS, SGSN/MME, and UE.

	Yes

	Yes
	Yes

(user traffic between the UE and MTC server is always initiated by the UE)
	No


	Requires extension of functionality in HLR/HSS, SGSN/MME, UE, including storage of triggers +appl-data in CN nodes. 
A DT-GW may be needed as in the other solutions.
	The signaling cost of this solution on HSS/HLR should be equivalent to the cost of a triggering based on terminating SMS.
No unsolicited triggers possible.
	New solution. 
MME, SGSN and HSS need upgrade.
Roaming is supported with upgraded  MME/SGSN.
	Similar functionality is already provided by today's SMS infrastructure for non-E-UTRAN when MSISDN is available.  


	6.41 Solution – Triggering of attached MTC Devices by reusing Network Requested PDP Context Activation procedure
	New functions in MME/SGSN and UE. 
Network requested procedure added in EPC in S4-SGSN, and in MME if E-UTRAN attach w/o a default PDN connection was required to be supported e.g. for infrequent small data transmissions.

	Yes


	Yes
	Yes, trigger information inserted behind NAT, UE initiates communication.
	No


	New functions in MME/SGSN, UE.

	No unsolicited triggers possible.
	Partially new solution. 
MME, S4 SGSN nodes need upgrade. 
Roaming is supported with upgraded MME/SGSN and SGW.
	

	6.42 Solution - Triggering of attached MTC Device via Pre rel-11 SMS
	Minimal or no system impact for non-E-UTRAN access that use MSISDN. 
For E-UTRAN a CS subscription is required and a CS domain needs to be deployed. 
For PS only SMS via SGSNs needs to be deployed.
	No


	Only for  2G/3G when PLMN deploys SMS via SGSN
(CS network is involved in case the short message is only supported by the CS domain and/or LTE access is used)
	Yes
(user traffic between the UE and MTC server is always initiated by the UE)
	Load on MSC/VLR 
(except for 2G/3G when PLMN deploys SMS via SGSN)
	Delivering information to UE is existing functionality.
Triggered applications need to be registered with an authority. Devices need to be configured to map applications to APNs. Triggers cannot be authorised by the network as anybody and any SC can send an SMS with structured content to a device. Device needs security functions to authorise triggers.
Charging triggers may need analysis of SMS content.
	The SMS infrastructure may require to be scaled up for MTC device triggering. 
Implies SMS overhead & specific functionalities useful for text message service but not for device triggering.
MT-SMS based triggering directly to operator controlled SMS-SC or indirectly through 3rd party SM broker can add cost to M2M subscriptions which need to be low cost to be scalable for 3GPP utilization.
	Migration from existing SMS based triggering. 
Roaming supported for MSISDN based SMS and non-E-UTRAN.

	Based on MSISDN; unclear how globally/roaming is supported with other numbering plans than E.164or no MSISDN.

Usage limitations with PS only subscriptions.
Unreliable trigger delivery to 3GPP system when trigger must be submitted by MTC Server to 3rd party SM broker.

	6.43 Solution - Triggering of attached MTC Device via intermediate node
	New entity and new interfaces. 

New functions in SGSN/MME, UE, HLR/HSS.
	Yes
	Yes
	Yes

(user traffic between the UE and MTC server is always initiated by the UE)
	No


	Intermediate node need to handle UE location information. 
Intermediate node.
	Location changes need to be continuously reported to the intermediate node. 
	New solution. Several nodes needs upgrade.
	Unclear dependence on MTC Monitoring

Cannot be considered as it does not describe a reasonably complete solution.

	6.44 Solution – Device Triggering reuse of MT SMS 

	Same as for solution 6.42.
SMS-SC and HLR impacts if MSISDN-less is introduced.
	Yes
(if MSISDN-less is introduced)
	Same as for solution 6.42.

	Same as for solution 6.42.

	Same as for solution 6.42.

	Delivering information to UE is existing functionality. 
Triggered applications need to be registered with an authority. Devices need to be configured to map applications to APNs.
No new entity.
	Same as for solution 6.42.
	Same as for solution 6.42.
Roaming also supported for MSISDN-less based SMS and non E-UTRAN  (impacts to SMS-GMSC / HLR interface which is intra-PLMN for device triggering).
	All PS only issues are the same as for solution 6.42.


	6.45 Solution – Device trigger gateway function solution

	New functional entity and zero or more additional interfaces (new or reuse of existing reference points) depending on the trigger delivery services deployed. 
	Can translate external identifier to IMSI and forward to SMS-SC or other trigger service within trusted operator network.

Can forward MSISDN-less trigger to any new or enhanced trigger delivery service not dependent on MSISDN.


	Can forward trigger to any new or enhanced trigger delivery service not dependent on CS subscription.


	Receipt of trigger over MTCsp bypasses any NAT/firewall.
	
	If trigger delivery services other than SMS are supported, DT-GW may need to determine the UE’s reachability status to determine which other trigger delivery service to select. 
Device Trigger functional entity (e.g. as part of MTC-IWF)
	
	The number of nodes requiring upgrade will be dependent on the number of trigger delivery solutions to support.  

Migration and operator deployment selection of supported trigger delivery services are transparent to MTC Server.
	Provides transparent interface from MTC Server to HPLMN that allows flexibility for PLMN to choose any supported trigger delivery mechanism (including SMS) without impacting MTC Server.  Supports securely mapping an external identifier to an internal identifier before forwarding the trigger to the UE.

Roaming supported.

Supports all architectural models for MTC.
Does not provide a full solution as it does not detail how the trigger is delivered from the DT-GW to the UE. 

	6.52 Solution - Transfer data via optimised SMS
(optimisations for SMS based triggering in LTE)

	New functions in UE, MME, HSS. 
+ MSC/SGSN for removal of CP protocol layer
+ SMSC if the MAP interface between the "MME/SMS over SGs Function/IWF" and SMSC is upgraded to an appropriate IETF based interface.

	Same as for solution 6.44.

	A CS subscription is required for UEs roaming in PLMNs supporting the “SMS over SGs Function/IWF" via the MAP D interface. 


	Same as for solution 6.44.

	No load on MSC/VLR when LTE access is deployed. 

	Triggered applications need to be registered with an authority. Devices need to be configured to map applications to APNs.

	Same as for solution 6.44.

Improved with regard to existing SMS (removed CP layer, potentially removed need of a CS domain location update to HSS)

	Same as for solution 6.44.
Optimizations may not be supported by the roaming partner. 
	Complement to solution 6.44 for SMS based triggering in LTE. 



No recommendation is made for triggering for:

·  a MSISDN-less solution;

· A PS-Only solution that is independent of MSISDN 

· A E-UTRAN solution that is independent of CS and IMS

When it is possible for an MTC device to receive MT-SMS (e.g., currently over E-UTRAN requires a CS or IMS subscription) and to be associated with an individual MSISDN, for reasons of minimizing impact on the existing system, keeping complexity low and facilitating migration from triggering solutions used today, an MT-SMS based solution shall at least be used for device triggering. This would also allow roaming in other PLMNs without any upgrade in the visited network. 

A 3GPP network may support more than one triggering approaches, e.g. a pre-Rel-11 SMS trigger without any system enhancements and another trigger approach to cope with different capability and deployment conditions. In case the 3GPP network supports more than one triggering approaches, then the control signalling between the MTC server and the 3GPP system may have different protocol for different triggering approaches. Such as when legacy SMS based triggering is used, where also MTCsms or a MTCsp based protocols may be used 

The protocol used from the MTC Server (and subsequent protocols within the PLMN) should support an option where the UE can be identified without the use of MSISDN. 

Synergies might be possible with MTC Small data transmission where MT-SMS or other trigger delivery services are also a candidate for small data transmission.

Editor’s Note: The MT-SMS should be further detailed, including how MSISDN-less operation is done. This detailing may include both the existing MT-SMS and possible future evolutions.
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