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Abstract of the contribution: This contribution does an evaluation of the suggested solutions in TR 23.888 and proposes to focus the efforts and base the continued work on one of the solutions.
1 Discussion

The table below shows selection criteria for evaluating the proposed trigger solutions of TR 23.888. Considered of most importance are impacts on the existing system, overall complexity, migration from solutions used today, and new nodes added to the network. 

	Evaluation 
characteristic 

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


	Possibility to trigger device without CS subscription


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

(incl. issues like need for new entities)
	Migration

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

(content should move to 3rd column in next revision)
	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)
	
	
	
	
	MTC Server need to handle UE location information. 
	New solution. Several nodes need upgrade.
	Not yet described
	Requirement for triggering devices in “offline state” is subject to clarification in SA1/SA2

	6.39 Solution – Triggering MTC devices via HSS and NAS signalling
	extension to functions in HLR/HSS, SGSN/MME,
	
	
	
	
	extension of functionality in sHLR/HSS, SGSN/MME. 
	New solution. Several nodes need upgrade.
	A DT-GW may be needed as in the other solutions
	solution does not require MSISDN.  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 GGSN/PGW/SGW,  SGSN/MME, UE. Network requested procedure added in EPC/LTE.
	
	
	
	
	New functions in several nodes. 
	Partially new solution. MME, S4 SGSN, SGW, PGW/GGSN nodes need upgrade.
	AAA server for MTCsp termination, which may be considered as DT-GW
	Needs no MSISDN and works with PS only subscriptions.

	6.42 Solution - Triggering of attached MTC Device via Pre rel-11 SMS
	Minimal or no for non-E-UTRAN access that use MSISDN. For E-UTRAN a CS subscription is required and a CS domain needs to be deployed.
	
	
	
	
	Existing functionality for non-E-UTRAN. 
	Migration from existing SMS based triggering. Roaming supported for MSISDN based SMS and non-E-UTRAN.
	No, but unclear how MSISDNless/PS-only is fully supported on all access types and when roaming. “Native SMS” may result in a new entity.
	Based on MSISDN; unclear how globally/roaming is supported with other numbering plans than E.164 or no MSISDN.

CS network is involved in case the short message is only supported by the CS domain and/or LTE access is deployed. Usage limitations with PS only subscriptions.

	6.43 Solution - Triggering of attached MTC Device via intermediate node
	New entity and new interfaces 
	
	
	
	
	Intermediate node need to handle UE location information. 
	New solution. Several nodes needs upgrade.
	Intermediate node.
	Unclear dependence on MTC Monitoring



	6.44 Solution – Device Triggering reuse of MT SMS WAP Push
	No or SMS-SC impact if MSISDN-less is introduced
	
	
	
	
	Existing functionality
	Migration from existing SMS based triggering. Roaming supported.
	No
	MSISDN-less or using MSISDN (E.164 or other number plans). All PS only issues are the same as for pre-Rel-11 SMS.

	6.45 Solution – Device trigger gateway 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. 
	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.
	Device Trigger functional entity (e.g. as part of MTC-IWF)
	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.


With a selection criteria of minimizing impact on the existing system, keeping complexity low and facilitating migration from triggering solutions used today, it seems reasonable to use an SMS based solution as the basis for device triggering. 

The SMS based mechanisms have also proven scalability characteristics. Roaming in other PLMNs would be supported without any upgrade in the visited network. It is therefore proposed to do any necessary normative specification work for how the MTC Server can do device triggering using MT-SMS. An option for MSISDN-less device identification should also be included.

A MT-SMS solution can also be used for several other MTC purposes:

· Device Triggering

· Device configuration

· Small data transmission

Therefore it is proposed to focus the efforts and base the continued work on a MT-SMS solution (including support for MSISDN-less and support for SMSoIP). Synergies could also be found with the WID “MSISDN-less SMS delivery in IMS”. 

The figure below shows a simplified view of MT-SMS used for Device Triggering over the MTCsms.   

 
[image: image1]  
Figure 8.2-1: Triggering using MTCsms

2 Proposal

It is proposed to add the following to TR 23.888 version 1.2.0.
3 Email approval discussion:

This table contains draft evaluation points that have not been agreed by SA2 but are being retained here for possible future consideration. 
	Evaluation 
characteristic 

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


	Possibility to trigger device without CS subscription


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

(incl. issues like need for new entities)
	Migration
(incl. issues like roaming or interoperation with legacy , MSISDN-less, PS only, triggering when device becomes reachable)
	New entity(s) required
(content should move to 3rd column in next revision)
	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)
	
	
	
	
	MTC Server need to handle UE location information. 
	New solution. Several nodes need upgrade.
	Not yet described
	Requirement for triggering devices in “offline state” is subject to clarification in SA1/SA2

	6.39 Solution – Triggering MTC devices via HSS and NAS signalling
	extension to functions in HLR/HSS, SGSN/MME,
	
	
	
	
	extension of functionality in sHLR/HSS, SGSN/MME. 
	New solution. Several nodes need upgrade.
	A DT-GW may be needed as in the other solutions
	solution does not require MSISDN.  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 GGSN/PGW/SGW,  SGSN/MME, UE. Network requested procedure added in EPC/LTE.
	
	
	
	
	New functions in several nodes. 
	Partially new solution. MME, S4 SGSN, SGW, PGW/GGSN nodes need upgrade.
	AAA server for MTCsp termination, which may be considered as DT-GW
	Needs no MSISDN and works with PS only subscriptions.

	6.42 Solution - Triggering of attached MTC Device via Pre rel-11 SMS
	Minimal or no for non-E-UTRAN access that use MSISDN. For E-UTRAN a CS subscription is required and a CS domain needs to be deployed.
	
	
	
	
	Existing functionality for non-E-UTRAN. 
	Migration from existing SMS based triggering. Roaming supported for MSISDN based SMS and non-E-UTRAN.
	No, but unclear how MSISDNless/PS-only is fully supported on all access types and when roaming. “Native SMS” may result in a new entity.
	Based on MSISDN; unclear how globally/roaming is supported with other numbering plans than E.164 or no MSISDN.

CS network is involved in case the short message is only supported by the CS domain and/or LTE access is deployed. Usage limitations with PS only subscriptions.

	6.43 Solution - Triggering of attached MTC Device via intermediate node
	New entity and new interfaces 
	
	
	
	
	Intermediate node need to handle UE location information. 
	New solution. Several nodes needs upgrade.
	Intermediate node.
	Unclear dependence on MTC Monitoring



	6.44 Solution – Device Triggering reuse of MT SMS WAP Push
	No or SMS-SC impact if MSISDN-less is introduced
	
	
	
	
	Existing functionality
	Migration from existing SMS based triggering. Roaming supported.
	No
	MSISDN-less or using MSISDN (E.164 or other number plans). All PS only issues are the same as for pre-Rel-11 SMS.

	6.45 Solution – Device trigger gateway 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. 
	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.
	Device Trigger functional entity (e.g. as part of MTC-IWF)
	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.

	
	
	
	
	
	
	
	
	
	


First change

5.8
Key Issue - MTC Device Trigger

5.8.1
Use case description

For many M2M applications there may be an interest to have poll model for communications between MTC devices and the MTC Server. This may be because the MTC User wants to be in control of communication from MTC Devices, and does not allow MTC Devices to randomly access the MTC Server. Also for applications where normally the MTC Devices initiate communications, there may occasionally be a need for the MTC Server to poll data from MTC devices.

For MTC Devices that are not continuously attached to the network or that have no always-on PDP/PDN connection it is beneficial to trigger MTC Devices to attach and/or establish a PDP/PDN connection based on a trigger indication from the MTC server. It is important that it can be guaranteed to the MTC User that MTC Devices can only be triggered to attach and/or establish a PDP/PDN connection by authorized MTC Servers. If the network is not able to trigger the MTC Device, e.g. due to network congestion, the network may report the trigger failure to the MTC Server.
Triggering of MTC Devices is based on the use of an identifier identifying the MTC Device that needs to be triggered. The identifier used by the MTC User in the triggering request to the MTC Server can be different from the identifier used by the MTC Server in the triggering request to the PLMN network.
5.8.2
Required Functionality

The following functionality is required to trigger MTC Devices:

-
The PLMN shall be able to trigger MTC Devices to initiate communication with the MTC Server based on a trigger indication from the MTC server.

-
The network shall provide a mechanism such that the MTC Device can only receive trigger indications from authorized MTC Servers.

-
Upon receiving a trigger indication from a source that is not an authorised MTC Server, the network shall be able to provide the details of the source (e.g. address) to the MTC User. 

-
The network shall provide a mechanism to the MTC User to provide a set of authorized MTC Server(s).
-
The trigger mechanism shall be able to provide a scalable transmission of trigger request and trigger response messages for multiple MTC Devices in the PLMN and on the interfaces to the MTC Server.

-
A MTC Device shall be able to receive trigger indications from the network and establish communication with the MTC server when receiving the trigger indication. Possible options are:

-
Receiving trigger indication in detached state and establish communication.

-
Receiving trigger indication in attached state and the MTC device has no PDP/PDN connection.

-
Receiving trigger indication in attached state and the MTC device has a PDP/PDN connection.

NOTE 1:
There are currently available solutions to trigger MTC Devices (e.g. unanswered CS call attempts, sending an SMS). However, these have disadvantage when used at a large scale (e.g. they are based on MSISDNs), and work only for attached MTC Devices. This key issue will investigate possible improvements over the currently available means for triggering.

-
A HPLMN supporting the MTC device trigger feature shall provide an interface for reception of a trigger indication into the PLMN in order to be delivered by the network to the addressed MTC device. This interface:

-
shall be globally consistent (i.e. the same) across PLMNs supporting the MTC device trigger feature.
-
shall not require the MTC server to have prior knowledge of the current reachability state (e.g. attachment and PDP context/PDN connection states) of the targeted MTC device.
NOTE 2:
This interface does not preclude an MTC server from interrogating/monitoring the network for the current reachability state of a MTC device.

NOTE 3:
For backwards compatibility reasons, this interface does not preclude a MTC server from using a pre-existing interface (e.g. submitting an SMS-based trigger indication directly to an SMS-SC).  However, the intention would be for MTC service providers to migrate towards utilizing this new interface for device triggering.
-
If the network is not able to trigger the MTC Device, e.g. due to network congestion, the network may report the trigger failure to the MTC server.

Editor’s note: It is FFS that the network always needs to report the trigger failure to the MTC server for all the MTC device trigger solutions.

-
In the triggering request to the PLMN the MTC Server shall use an identifier to indicate the MTC Device that is required to be triggered. The identifier used:

- can be a new identifier; or

- can be an existing identifier such as an IMSI.

NOTE 4:
The identifier used by the MTC User in the triggering request to the MTC Server can be a different identifier than the one used by the MTC Server in the triggering request to the PLMN. The identifier used by the MTC User is out of scope of 3GPP standardisation and may e.g. be an application specific identifier.

5.8.3
Evaluation

	Evaluation 
characteristic 

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


	Possibility to trigger 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
	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
	
	
	
	
	
	
	
	
	

	6.39 Solution – Triggering MTC devices via HSS and NAS signalling
	
	
	
	
	
	
	
	
	

	6.41 Solution – Triggering of attached MTC Devices by reusing Network Requested PDP Context Activation procedure
	
	
	
	
	
	
	
	
	

	6.42 Solution - Triggering of attached MTC Device via Pre rel-11 SMS
	
	
	
	
	
	
	
	
	

	6.43 Solution - Triggering of attached MTC Device via intermediate node
	
	
	
	
	
	
	
	
	

	6.44 Solution – Device Triggering reuse of MT SMS WAP Push
	
	
	
	
	
	
	
	
	

	6.45 Solution – Device trigger gateway solution
	
	
	
	
	
	
	
	
	


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.
Editor’s Note: Further evaluation of other solutions will be done. Additional evaluation criteria may be added as part of that.
Next change

7
Conclusions

Editor's Note:
This clause is intended to list conclusions that have been agreed during the course of the work item activities.

7.1
Interim conclusions for release 10 specification work

This clause contains the agreed conclusions corresponding to Key Issue 5.12 and 5.14. 3GPP Release 10 specifications should be developed in the following areas:

a)
the UE behaviour changes outlined in bullets a, b, c, d, and e in clause 6.33;

b)
the M2M device indicators outlined in bullets a, b,and c in clause 6.34 (some of which are also mentioned in clause s 6.20, 6.23 and 6.26;

c)
the non HPLMN (PLMN type) and Low-Priority-device style access class barring functionality outlined in clause s 5.12, 5.14 and 6.28.4;

NOTE:
Updates to SA1 specifications such as TS 22.011 may be needed.


'Course grained' (i.e. "Low-Priority-Access" and "PLMN type") MTC access barring triggered via O+M into the RAN, internal RAN functionality, and by signalling from the Core Network is expected to be included in Rel-10. Other options for broadcasting of MTC access barring by RAN (e.g. based on the APN or MTC Group) may be considered for Rel-11.

d)
the use of RR(C) connection reject messages with extended Wait Times outlined in clause s 6.23 and 6.26;

e)
the use of M2M device specific (long) periodic update timers in MM, GMM and EMM signalling, including signalling from HSS to MSC/SGSN/MME (see clause 6.20);

f)
in combination with the use of long, MTC specific PTU/PRU/PLU timers, the specification of signalling that permits the operator to command M2M devices to use Network Mode Of Operation I while keeping existing mobiles in Network Mode of Operation II (see clause s 5.14 and 6.20);

g)
the specification of MM/GMM/EMM functionality that can limit load on CN entities of all local PLMNs (e.g. by the transmission of an RA Update ACCEPT message with PRU timer of 20 minutes rather than an RA Update Reject message);

h)
the use of NAS-level back-off timer per APN to reject Attach and connectivity establishment requests as outlined in 6.22;

i)
The use of connectivity establishment request rejection at MME/SGSN and PGW/GGSN as outlined in 6.22.

j)
The use of the MME/SGSN overload control by DL MTC traffic throttling such as described in sect 6.30;

k)
///list to be completed. ///

7.2
Interim conclusions for release 11 specification work 
7.2.2
MTC Device Triggering – Key Issue 5.8
This clause contains the agreed conclusions corresponding to Key Issues 5.8. 3GPP Release 11 specifications should be developed in the following areas:

a) For MTC Device Triggering when an MSISDN is assigned to each UE used for MTC, an approach, at least using pre-Rel-11 Mobile Terminated SMS (MT-SMS) shall be supported, except for devices that may camp on E-UTRAN cells, whereby the solution is applicable only when the UE also has a CS domain subscription or the UE and network support SMS using SMSoSGs as defined in TS 23.272. This is especially applicable for providing triggers via legacy networks, i.e. networks that don’t deploy any specific trigger mechanism that might be introduced with Rel-11.

b) Editor’s Note: In order to avoid upgrades to legacy networks a protocol within the SMS body to carry the triggering information identified in 6.40 is FFS.
c) The protocol used from the MTC Server to the 3GPP system should support both triggering with unique MSISDN (for backward compatibility) and without MSISDN. If Rel-11 adopts more than one trigger solutions, depending on the solutions, it may or may not be transparent for the MTC Server how the device is triggered within the 3GPP system.
Editor's note: further text to be added.

8
Impacts to normative specifications

Editor's Note:
This clause is intended to capture the impacts to normative specifications within the responsibility of SA2. It can be used as a placeholder to document agreements until a set of normative CRs can be generated for the selected solutions(s)
8.1
Related to Interim conclusions for release 10 specification work

The changes outlined in bullets a through g in clause 7.1 have minimal impact on SA2's specifications. Probably, some general clause s could be added to TS 23.060 and TS 23.401 to describe the overall problem and solutions.

With the exception of TS 23.122, and a new OMA DM Managed Object, stage 3 work is probably also relatively limited: e.g. a few new codepoints or information elements are needed in the NAS signalling (TSs 24.008 and 24.301); the HSS-MSC/SGSN/MME signalling (TS 29.002 and TS 29.272); the UE-RAN signalling (TS 36.331, TS 25.331 and TS 44.018); and possibly in the S1/Iu/Gb/A interface Overload messages.

Modified TS 23.122 procedures and the associated UE interactions with multiple local PLMNs probably represents the major complex task ahead in Release 10.

Editor's note:
The impact of bullets h, i and j in clause 7.1 still has to be checked.

8.2
Related to Interim conclusions for release 11 specification work 
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