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Abstract of the contribution: Due to the multiple combinations of device and serving PLMN, RAT support it is possible that multiple delivery mechanisms need to be supported for Group Communication in order to reach the group members.
Introduction
The mechanisms that are supported in the 3GPP system for group communications are not supported across all networks (serving PLMNs), RATs and devices. The two mechanisms available for group communication are CBS and MBMS: 

· CBS is not supported in a generic form over LTE, it is only supported for ETWS in rel.11. Even this is not mandatory to be supported in VPLMN. Even if CBS is standardised in rel.12 to support generic message ids over LTE and becomes mandatory for the UE and VPLMN to support, we are still going to have “backwards compatibility” issues i.e. how to support group triggering to rel.11 devices or VPLMNs. 
· On the other hand MBMS is an optional feature for both the UE and VPLMN and as such there is no guarantee that any delivery will be successful. 

Based on the above the system needs to be designed to support “more than one” group messaging/triggering delivery mechanism in order to reach the devices in the group. 

Conclusion 1: It will not be possible to mandate one group delivery mechanism to reach all devices in the group. The system needs to be able to support more than one group triggering delivery mechanism in order to reach the devices in the group.

In addition to the above there may be devices that do not support any of the group messaging/triggering mechanisms that will be standardised in rel.12 and as a result p-t-p triggers/messages need to be delivered to these devices that cannot be reached via any of the group triggering/messaging mechanisms. 

In order for the system to be able to decide which mechanism can be used to reach a particular device or sub-group of devices it needs to know the capabilities of the devices in terms of receiving group triggers/messages, the capabilities of the VPLMN and the RAT the device is camped on. There are two nodes in the TS 23.682 architecture that may appropriate to make such decision:

Alt. 1: MTC IWF decides on the Group messaging delivery mechanism
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In this alternative- 1 the MTC IWF when it receives a group trigger message (over Tsp) from SCS it queries the HSS and receives the “break down” of the members of the group, together with information of the serving PLMNs per each member, the RAT it is camped, the UE capabilities, the location etc. 

The MTC IWF based on the policy that is applied in HPLMN decides which mechanism for triggering/messaging is more appropriate to be applied per each individual member or sub-group of members.
The MTC IWF then executes the procedures for the appropriate mechanism e.g. sends the message to BMSC for MBMS delivery, CBC for CBS delivery or SMSC using T4 for p-t-p delivery. Note that depending on the combinations of capabilities of serving PLMN, device and camped RAT of members of the group there may be only one or more delivery mechanisms.

Alt. 2: HSS decides on the Group messaging delivery mechanism
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In this alternative- 2 the MTC IWF when it receives a group trigger message (over Tsp) from SCS it queries the HSS and receives the “break down” of the members of the group, together with the most appropriate group message/trigger delivery mechanism for each member of the group. 

The HSS applies the HPLMN policy and decides which mechanism for triggering/messaging is more appropriate to be applied per each individual member or sub-group of members.

As in the previous alternative the MTC IWF then executes the procedures for the appropriate mechanism e.g. sends the message to BMSC for MBMS delivery, CBC for CBS delivery or SMSC using T4 for p-t-p delivery. Again depending on the combinations of capabilities of serving PLMN, device and camped RAT of members of the group there may be only one or more delivery mechanisms.

Conclusion 2: Decision for which is the most appropriate group trigger/message delivery mechanism based on the combination of capabilities of serving PLMNs per each member, the RAT the members are camped, the UE capabilities, the location of the members is taken in either the MTC IWF or HSS. The pros/cons and evaluation for each alternative are FFS.
Conclusion

Two conclusions are proposed from this contribution:
1. The system may provide support for more than one group triggering/messaging delivery mechanism in order to reach the devices in the group. 
2. Decision for which is the most appropriate group trigger/message delivery mechanism based on the combination of capabilities of serving PLMNs per each member, the RAT the members are camped, the UE capabilities, the location of the members is taken in either the MTC IWF or HSS. The pros/cons and evaluation for each alternative are FFS.

It is proposed to capture the first conclusion in the architectural requirements and the second conclusion as a new key issue to decide which node is more appropriate to make the decision for the appropriate group trigger/message delivery mechanism.

The aforementioned changes are proposed to be included in TR 23.887.
Proposal

>>>First 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, 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.
-
The system may provide support for more than one group triggering/messaging delivery mechanism in order to reach the devices in the group. In this case decision on the most appropriate group trigger/message delivery mechanism will be based on the combination of capabilities of serving PLMNs per each member, the RAT the members are camped, the UE capabilities, the location of the members. Also other factors such as roaming agreements between operators, local HPLMN policy need to be taken into account.
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.

>>>Second Change<<<

8.x
Key Issue – Decision on the group delivery mechanism

8.x.1
Description
The mechanisms that are supported in the 3GPP system for group communications are not supported across all networks (serving PLMNs), RATs and devices. The two mechanisms available for group communication in the 3GPP system are CBS and MBMS:

· CBS is not supported in a generic form over LTE, it is only supported for ETWS in rel.11. Even ETWS is not mandatory to be supported in VPLMN. Even if CBS is standardised in rel.12 to support generic message ids over LTE and becomes mandatory for the UE and VPLMN to support, “backwards compatibility” issues i.e. how to support group triggering to rel.11 devices or VPLMNs will still exist.  

· On the other hand MBMS is an optional feature for both the UE and VPLMN and as such there is no guarantee that any delivery will be successful. 

Based on the above the system needs to be designed to support “more than one” group messaging/triggering delivery mechanism in order to reach the devices in the group.
8.x.2
Architectural Requirements
The following requirements for Group message/trigger delivery mechanism apply:
- The decision on the most appropriate group trigger/message delivery mechanism will be based on the combination of:

· capabilities of serving PLMNs per each group member
· the RAT the members are camped on,
· the UE capabilities in terms of support for various group delivery mechanisms,
· the location of the members
Other factors such as roaming agreements between operators, local HPLMN policy need to be taken into account. 
Editor’s Note: The full set of capabilities upon which the decision for the most appropriate mechanism for Group message/trigger delivery mechanism is FFS.

8.x.3
Solutions
8.x.3.1
Solution: Decision in MTC IWF 

8.x.3.1.1
General
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Figure 8.x.3.1.1-1: Decision for Group message/trigger delivery mechanism in MTC IWF
In this alternative the MTC IWF, when it receives a group trigger message (over Tsp) from SCS it queries the HSS and receives the “break down” of the members of the group, together with information of the serving PLMNs per each member, the RAT it is camped on, the UE capabilities, the location. 
Editor’s Note: The full set of capabilities provided by HSS per each group member is FFS.
The MTC IWF based on the policy that is applied in HPLMN decides which mechanism for triggering/messaging is more appropriate to be applied per each individual member or sub-group of members.

The MTC IWF then executes the procedures for the appropriate mechanism e.g. sends the message to BMSC for MBMS delivery, CBS/CBE for CBS delivery or SMSC using T4 for p-t-p delivery. Note that depending on the combinations of capabilities of serving PLMN, device and camped RAT of members of the group there may be only one or more delivery mechanisms.
8.x.3.1.2
Impacts on existing nodes and functionality
MTC IWF
· Requests from HSS info for the group indicating the group id

· Receives from HSS UE capabilities, serving PLMN-ids and serving node address  of all the participating group members

· Decides which delivery mechanism to use based on the capabilities of serving PLMNs per each group member, the RAT the members are camped on,the UE capabilities in terms of support for various group delivery mechanisms, the location of the members and other factors such as roaming agreements between operators, and local HPLMN policy.
HSS
· Stores the UE capability for group delivery mechanism

· Returns UE capabilities, serving PLMN-ids and serving node address of all the participating group members to MTC IWF
UE
· Needs to be configured from HPLMN with a group triggering delivery mechanism e.g. via OTA/OMA DM

· Needs to send group messaging capability to MME/SGSN at initial attach/TAU
MME/SGSN
· Needs to send the UE capability for group delivery to HSS at ULR or with separate notify message 
NOTE: Similar mechanism such as the one used for sending SRVCC UE capability in HSS may be possible.
8.x.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.x.3.2
Solution: Decision in HSS 

8.x.3.2.1
General
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Figure 8.x.3.2.1-1: Decision for Group message/trigger delivery mechanism in HSS
In this alternative the MTC IWF,  when it receives a group trigger message (over Tsp) from SCS it queries the HSS and receives the “break down” of the members of the group, together with the most appropriate group message/trigger delivery mechanism for each member of the group. 
The HSS applies the HPLMN policy and decides which mechanism for triggering/messaging is more appropriate to be applied per each individual member or sub-group of members.
Editor’s Note: The full set of capabilities that is taken into account by the HSS per each group member is FFS.

As in the previous alternative the MTC IWF then executes the procedures for the appropriate mechanism e.g. sends the message to BMSC for MBMS delivery, CBC for CBS delivery or SMSC using T4 for p-t-p delivery. Again depending on the combinations of capabilities of serving PLMN, device and camped RAT of members of the group there may be only one or more delivery mechanisms.
8.x.3.2.2
Impacts on existing nodes and functionality
MTC IWF
· Follows the decision from HSS and executes the procedures for group trigger delivery.
HSS
· Stores the UE capability for group delivery mechanism.
· Decides which delivery mechanism to use for each group member based on the capabilities of serving PLMNs per each group member, the RAT the members are camped on,the UE capabilities in terms of support for various group delivery mechanisms, the location of the members and other factors such as roaming agreements between operators, and local HPLMN policy.

· Indicates the appropriate delivery mechanism for each group members to MTC IWF.
UE

· Needs to be configured from HPLMN with a group triggering delivery mechanism e.g. via OTA/OMA DM.
· Needs to send group messaging capability to MME/SGSN at initial attach/TAU.
MME/SGSN

· Needs to send the UE capability for group delivery to HSS at ULR or with separate notify message. 
NOTE: Similar mechanism such as the one used for sending SRVCC UE capability in HSS may be possible.
8.x.3.2.3
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.x.4
Overall Evaluation 

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

>>>End of changes<<<
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