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Abstract of the contribution:This contribution focuses on how to reuse the current MBMS mechanism for MTCe group messaging.
1. Introduction
This contribution will focus on how to reuse current MBMS mechanism for the group based messaging. The possible architecture for MTC is proposed and the corresponding group based addressing is suggested.

2. Discussion

According to the latest SA1 LS (S1-122515), SA1 asks SA2 to provide any additional practical operational constraints if this benefits stage 2 implementation in accordance with the “Keep it Simple …” principle.
The solution design is trying to follow the SA1 principle, and try to keep less impact to the current system, and try to reuse the existing solution for the MTC Group messaging.

Besides, the current agreed architecture requirements (from TR23.887 section 8.1.2) as the following:

The following group messaging related requirements shall be met:

-
The network shall provide a mechanism to distribute a group message from an SCS to those members of an MTC group located in a particular geographic area.

NOTE 1: The geographic area for the distribution may be a cell sector, a cell or a group of cells, or PLMN. Any members of the group who are outside the geographic area won't receive the message (e.g. the device is roaming on a different network or just in a different cell in the same network). This does not affect how those inside the designated geographic area respond to the message, nor is there an expectation that the 3GPP network do anything to try to send the message to those members of the MTC group who happen to be outside the designated geographic area.

-
The group based messaging feature shall not require additional new functionality for UEs that do not use this feature.

-
The system shall support a mechanism where a UE that uses the group based messaging feature can efficiently recognize distributed group messages addressed to the UE.
NOTE 2: The 3GPP system does not need to provide an acknowledgment of receipt of the group message by an MTC device.
Conclusion 1: 

The current MBMS mechanism is fully inline with the above requirements, so the MBMS is suggested for the MTC Group messaging solution.
Therefore, it is suggested to reuse the current MBMS mechanism, and keep less impact to the existing network nodes. The possible architecture is as the follow:
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The impact to the current MTC nodes and function:

The BM-SC can be physically co-located with the SCS, and both of them can be provided by the third party providers.
MTC-IWF will support new interface (TGmb) which terminates to the BM-SC. This interface is similar as current Gmb or SGmb interface. (interface between BM-SC and GGSN, and interface between BM-SC and MBMSGW). Signalling between MTC-IWF and BM-SC is exchanged at TGmb reference point. This represents the network side boundary of the MBMS Bearer Service from a control plane perspective. This includes user specific TGmb signalling and MBMS bearer service specific signalling. E.g. session start message.
MTC-IWF supports interface (TSGmb) terminating to the SGW, as the MBMS-GW is collocated with SGW. This interface is similar as SGmb. This interface will forward control plane signalling. For session start procedure, the MTC-IWF will forward session start message to the S-GW, then the S-GW will forward the message to the MME.
How to forward the group messaging to the MTC group:

If the network will distribute a group message from an SCS to those members of an MTC group located in a particular geographic area, then the BM-SC will trigger a session start procedure from the BMSC to the MTC-IWF. The MTC-IWF will forward the session start message to the connected MSC/SGSN/S-GW based on the registered service areas. The service area can be a cell sector, a cell or a group of cells. How to define the service area will be based on the operator preconfiguration..

How to let the MTC group users to have the IP address of the SCS:

In the session start procedure, The group member can have the IP address of the SCS via the broadcasting. This procedure can replace current device triggering procedure.
How to define the group addressing:

The current requirements from TR23.887 section 8.1.3:

-
The system shall provide an interface for the SCS to send a group message. This interface shall be able to carry the following information:

-
the application layer content of the group  message,

-
the group identification for which the group message is intended, and 

-
optionally, the location/area and RAT(s) in which the group message shall be distributed.

NOTE 3: The system maps between location/area information provided by the SCS and the geographic area for the distribution of the group message based on configuration in the operator domain.

NOTE 4: The reuse or extension of an existing interface is preferred.

The application layer content of the group  message could be the MBMS data. The group identification for which the group message is intended could be TMGI defined in the MBMS. For the third point, the location/area could be the service areas (SAs) in the MBMS, as SAs could be preconfigured by the operator. The RAT(s) can be determined by the MTC- IWF, as MTC-IWF could register the RATs information based on UEs attaching from which RAT. The MTC-IWF decides to forward the group message to MSC or SGSN or SGW based on the registered RATs.
Conclusion 2:

It is proposed to add the group identifier in the Group based addressing:
If the MBMS will be adopted as the transmission mechanism for group messaging, then it is suggested to reuse TMGI as the group identifier. The TMGI is defined in the MBMS:  TMGI can be used to identify one MBMS Bearer Service inside one PLMN. If there are different services to be provided, then it is suggested to use different TMGIs.

The TMGI can be used for BM-SC or MTC-IWF to address the device in a group. The TMGI is per service, i.e. If there are multiple services provided for the group, then there will be multiple TMGIs.

Whether the multicast is needed:

The current MBMS includes multicast and broadcast. For UMTS system, both of them are supported. For LTE system, only broadcast is supported. Therefore, considering MTC system, it is suggested only applying broadcasting for simple principle.

Conlusion 3: 
It is suggested only applying MBMS (broadcasting ) for the MTC group based messaging.

Proposal:

******************************1st change********************************************

8
Group Based Feature (GROUP)
8.1
Key Issue - Group based Messaging

8.1.1
Description

MTC applications generally involve a group of devices. Typically applications today involve more than 1000 subscriptions for a single customer. From both customer and operator points of view, there is benefit in optimised handling of groups of MTC devices.

Group based messaging can be used to efficiently distribute the same message (e.g. a trigger request) to those members of an MTC group that are located in a particular geographical area on request of the SCS. 
8.1.2
Architectural Requirements

The following group messaging related requirements shall be met:

-
The network shall provide a mechanism to distribute a group message from an SCS to those members of an MTC group located in a particular geographic area.
NOTE 1: The geographic area for the distribution may be a cell sector, a cell or a group of cells, or PLMN. Any members of the group who are outside the geographic area won't receive the message (e.g. the device is roaming on a different network or just in a different cell in the same network). This does not affect how those inside the designated geographic area respond to the message, nor is there an expectation that the 3GPP network do anything to try to send the message to those members of the MTC group who happen to be outside the designated geographic area.

-
The group based messaging feature shall not require additional new functionality for UEs that do not use this feature.
-
The system shall support a mechanism where a UE that uses the group based messaging feature can efficiently recognize distributed group messages addressed to the UE.
NOTE 2: The 3GPP system does not need to provide an acknowledgment of receipt of the group message by an MTC device.
-
The system shall provide an interface for the SCS to send a group message. This interface shall be able to carry the following information:
-
the application layer content of the group  message,

-
the group identification for which the group message is intended, and 

-
optionally, the location/area and RAT(s) in which the group message shall be distributed.

NOTE 3: The system maps between location/area information provided by the SCS and the geographic area for the distribution of the group message based on configuration in the operator domain.

NOTE 4: The reuse or extension of an existing interface is preferred.

-    The system shall be able to determine if a SCS is authorized for sending a group message.
-
The system shall be protected against overload resulting from devices responding to the distributed group message.

-
Group based messaging shall be supported in GERAN, UTRAN, and E-UTRAN access.

Editor’s Note: Support for non 3GPP access such as Wi-Fi is FFS
Editor’s Note: Charging requirements for the group message feature are FFS.

Editor's Note:
 Whether 3GPP system support is needed for security or whether an application layer security solution suffices with group based messaging is FFS.

8.1.3
Solutions
8.1.3.1
Solution : MBMS Group Based Messaging Support
8.1.3.1.1
 General
According to the current Group based messaging requirements, it is suggested to reuse MBMS (Broadcasting) mechanism for transmission group message to the MTC group. The details are shown as 8.1.3.1.2.
8.1.3.1.2
Impacts on existing nodes and functionality
If MBMS mechanism is applied then the possible architecture is as follows.
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The impact to the current MTC nodes and function:

The BM-SC can be physically co-located with the SCS, and both of them can be provided by the third party providers.
MTC-IWF will support new interface (TGmb) which terminates to the BM-SC. This interface is similar as current Gmb or SGmb interface. (interface between BM-SC and GGSN, and interface between BM-SC and MBMSGW). Signalling between MTC-IWF and BM-SC is exchanged at TGmb reference point. This represents the network side boundary of the MBMS Bearer Service from a control plane perspective. This includes user specific TGmb signalling and MBMS bearer service specific signalling. E.g. session start message.

MTC-IWF supports interface (TSGmb) terminating to the SGW, as the MBMS-GW is collocated with SGW. This interface is similar as SGmb. This interface will forward control plane signalling. For session start procedure, the MTC-IWF will forward session start message to the S-GW, then the S-GW will forward the message to the MME.

How to forward the group messaging to the MTC group:

If the network will distribute a group message from an SCS to those members of an MTC group located in a particular geographic area, then the BM-SC will trigger a session start procedure from the BMSC to the MTC-IWF. The MTC-IWF will forward the session start message to the connected MSC/SGSN/S-GW based on the registered service areas and the RAT(s). The service area can be a cell sector, a cell or a group of cells. How to define the service area will be based on the operator preconfiguration. The registered RAT(s) is determined by the MTC-IWF, as MTC-IWF could register the RATs information based on UEs attaching from which RAT. The MTC-IWF decides to forward the group message to MSC or SGSN or SGW based on the registered RATs.
How to let the MTC group users to have the IP address of the SCS:

In the session start procedure, The group member can have the IP address of the SCS via the broadcasting. This procedure can replace current device triggering procedure.

8.1.3.1.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at the key issue level is done in a separate clause.
8.1.4
Overall Evaluation
****************************2nd change********************************************
8.4
Key Issue - Group based Addressing and Identifiers

8.4.1
Description

Applications generally involve a group of devices. Typically applications today involve more than 1000 subscriptions for a single customer. From both customer and operator points of view, there is benefit in optimised handling of groups of devices.

Group based addressing and identifiers are essential to support group based features such as messaging, charging and policing.

8.4.2
Architectural Requirements

The following group addressing and identifiers related requirements shall be met:

-
The network shall support the ability to group subscriptions together.-
It shall be possible for the network to decide whether a subscription is a member of a specific group or not (e.g. using the respective group identifier).

-
It shall be possible for the network to address the devices in a group.

-
The External Group Identifier should be such to identify that a specific trigger is a group trigger.

8.4.3
Solutions
8.4.3.1
Solution: External Group identifiers 

8.4.3.1.1
General

The same principles as for MTC identifiers defined in TS 23.682 [3] apply also the case of group identifier used for Group Messaging. Namely the External Group Identifier shall be based on a Domain Group Identifier and Local Identifier and have the form username@realm. External Group Identifier shall be globally unique. It should consist of the following components:

a.
Domain Group Identifier: identifies a domain that is under the control of a Mobile Network Operator (MNO) that controls this group. The Domain Identifier is used to identify where services provided by the operator network can be accessed (e.g. MTC-IWF provided services). An operator may use different domain identifiers to provide access to different services.

b.
Local Group Identifiers: Identifier that is used to derive or obtain an internal group identifier if needed. The Local Identifier is unique within the applicable domain. It is managed by the Mobile Network Operator. 

NOTE: 
The internal group identifiers can be different corresponding to their usage and delivery method of the group message. For example there can be different internal identifiers depending on the mechanism used for group messaging and map to e.g. one specific TMGI in case of MBMS or one specific message ID in case of CBS.
8.4.3.1.2
Impacts on existing nodes and functionality

8.4.3.1.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at the key issue level is done in a separate clause.
8.4.3.2
Solution: Group Identifier 

If the MBMS is adopted as the transmission mechanism for group messaging, then it is suggested to reuse TMGI as the group identifier. The TMGI is defined in the MBMS:  TMGI can be used to identify one MBMS Bearer Service inside one PLMN. If there are different services to be provided, then it is suggested to use different TMGIs.
The TMGI can be used for BM-SC or MTC-IWF to address the device in a group. The TMGI is per service, i.e. If there are multiple services provided for the group, then there will be multiple TMGIs. 
8.4.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.
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