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The key issue of group based messaging is initiated with the concern of signalling overheads generated in radio network and core network by provisioning MTC services for massive MTC devices. This paper is proposed based on the following architecture requirement for group based messaging in clause 8.1.2:

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.
In this contribution, we assume that group based services are subscription basis. The HSS/HLR stores MTC group service subscription and each is associated to an internal group identifier. The UEs can be grouped in terms of a specific group based service identified by an group identifier, and a geographical area indicated by the SCS can be used to further split the group into subgroups related to the impacted serving CN nodes.
To deliver a group message to UEs that are members of a group based service, the SCS can indicate a group identifier and/or a geographical area to the MTC-IWF. The group based message may be delivered to all the impacted serving CN nodes according to the indicated geographical area.
Assume that the MTC-IWF can obtain impacted CN nodes addresses information from the HSS/HLR by the SRI quarry. The MTC-IWF can select T4/T5 delivery for distributing group based message. When delivering group based message over T4 or T5, only one group based message is submitted over T4 or T5 to all impacted CN nodes.  For SMS-SC and MTC-IWF, this makes no difference to submit trigger message for an individual UE except that there may be more impacted serving node involved. 
However for the serving CN node, the way to deliver a message to an UE and a group of UEs are different. 
· In T4/T5 message delivery for a UE, the serving CN node pages a UE and delivers the message, e.g. trigger type, to the paged UE when the UE responds with a Service Request message. 

· In T4/T5 message delivery for a group of UEs, the serving CN node initiates paging procedure to invoke the idle-mode UEs being members of a group. The group paging message indicates a group identifier so that UEs being members of the group can identify themself to be paged. However by using paging procedures to invoke a group of UEs there are issues raised:

· How to deliver group based message

· How to avoid potential overload threat causing by the responses of the paged UEs. 
The following proposals are for distributing group based services over T4/T5:

Group based message delivery 
It is needed to consider the mechanism to distribute the group based message, where the group based message may contain the following information: service priority, valid period for response, reference number, service payload, etc. The group based message can be delivered in the following solutions:
Solution#1, Push model: the group paging message may add a new IE containing group based message. The group based message size has to be limited. This would however consume capacity on the paging channel.
Solution#2, ETWS/CMAS like model: broadcasting group based message via system information. When a UE identifies a group paging message, it starts to receive the corresponding system information in the broadcasting channel for obtaining group based message. The system information may need to indicate group identifier if supporting more than one group based messages delivery simultaneously.

Solution#3, Poll model: the group based message can be stored in in CN entities, e.g. SMS-SC, MTC-IWF, MME/SGSN, for paged UEs to retrieve. The stored group based message is deleted only after the expiry of the validity period, and the CN entities need to support store and forward function.

Proposal#1: it is proposed to consider these models for inclusion of group based message delivery over T4/T5.

Overload Handling:
To avoid causing overload situation to the radio network and the core network, the paged UEs shall not respond immediately when receiving a group paging message. 
Proposal#2: The UE supporting group based service shall be configured by the OMA-DM if group paging is applied for group based services. 
Further, to further prevent the massive response message jeopardizing the network, it is needed to have a mechanism to randomize the response time from the paged UEs if responding is needed. It is proposed to include ACB parameters for randomizing responding message from paged UEs for group based service in cell/service basis:
· In cell basis: the cell can broadcast system information indicating ACB parameters for group services. The group based services can be further classified to different access class by configuration.

· In service basis: the group based message can indicate ACB parameters for a specific group based service. The ACB parameters can be configured by OMA-DM or (U)SIM OTA for the UE supporting group based services or indicated in the group based message. 
Proposal#3: It is proposed to include ACB parameters for randomizing responding message from paged UEs.

Proposal

It is proposed to agree the following changes to 3GPP TR 23.887 v0.2.1.

* * * First Change * * * *

8.1.3.x
Solution: Group based Message Delivery over T4/T5 

8.1.3.x.1
General

Assume that group based services are subscription basis. The UEs can be grouped in terms of a specific group based service identified by an group identifier, and a geographical area indicated by the SCS can be used to further split the group into subgroups related to the impacted serving CN nodes.

To deliver a group message to UEs that are members of a group based service, the SCS can indicate a group identifier and/or a geographical area to the MTC-IWF. The group based message may be delivered to all the impacted serving CN nodes according to the indicated geographical area.

Assume that the MTC-IWF can obtain impacted CN nodes addresses information from the HSS/HLR by the SRI quarry. The MTC-IWF can select T4/T5 delivery for distributing group based message. When delivering group based message over T4 or T5, only one group based message is submitted over T4 or T5 to all impacted CN nodes.  For SMS-SC and MTC-IWF, this makes no difference to submit trigger message for an individual UE except that there may be more impacted serving node involved. 

However for the serving CN node, the way to deliver a message to an UE and a group of UEs are different. 

· In T4/T5 message delivery for a UE, the serving CN node pages a UE and delivers the message, e.g. trigger type, to the paged UE when the UE responds with a Service Request message. 

· In T4/T5 message delivery for a group of UEs, the serving CN node initiates paging procedure to invoke the idle-mode UEs being members of a group. The group paging message indicates a group identifier so that UEs being members of the group can identify themself to be paged. However by using paging procedures to invoke a group of UEs there are issues raised including the method to deliver group based message and the method to avoid potential overload threat causing by the responses of the paged UEs. 

8.1.3.x.1.2
Group based Message Delivery over T4/T5

The group based message may contain the following information: service priority, valid period for response, reference number, service payload, etc. A mechanism to distribute the group based message is required, where the group based message may contain the following information: service priority, valid period for response, reference number, service payload, etc. The group based message can be delivered in the following models:

(a) Push model: the paging message may add a new IE containing group based message. The group based message size has to be limited. This would however consume capacity on the paging channel.

(b) ETWS/CMAS like model: broadcasting group based message via system information. When a UE identifies a group paging message via an new indication IE, it starts to receive the corresponding system information in the broadcasting channel for obtaining group based message. The system information may need to indicate group identifier if supporting more than one group based messages delivery simultaneously.

(c) Poll model: the group based message can be stored in CN entities, e.g. SMS-SC, MTC-IWF, or MME/SGSN, for paged UEs to retrieve. The stored group based message is deleted only after the expiry of the validity period, and the CN entities need to support store and forward function. When a paged UE contacts with the network, the stored group-based message is delivered to the UE.
8.1.3.x.1.3
Overload handling

Since the group paging message may invoke massive UEs to respond to the network at the same time, it is needed to provide overload mechanism to prevent the massive response message jeopardizing the network. 

First, it is required that the paged UEs shall not respond immediately when receiving group paging message. Therefore, the network operator has to configure UEs supporting group paging for a specific group based service with such feature.

Next, to further prevent the massive response message jeopardizing the network, it is needed to have a mechanism to randomize the response time from the paged UEs if responding is needed. This can be done by including access class barring (ACB) parameters, e.g. ac-BarringTime, for randomizing responding message from paged UEs for group based service in cell/service basis:
· In cell basis: the cell can broadcast system information indicating ACB parameters for group services. The group based services can be further classified to different access class by configuration.

· In service basis: the group based message can indicate ACB parameters for a specific group based service. The ACB parameters can be configured by OMA-DM or (U)SIM OTA for the UE supporting group based services or indicated in the group based message.
8.1.3.x.2
Impacts on existing nodes and functionality

For group based message delivery model:
· Push model: NAS signalling impacts, MME needs to add a new IE in page message for accommodating group-based message.

· ETWS/CMAS like model: EUTRAN needs to add new system information type for broadcasting group-based message.

· Poll model: the CN entities, e.g. SMS-SC, MTC-IWF or MME/SGSN, need to support new store and forward function.

For overload control function:
· UE supporting group-paging needs to be configured for delaying response to group paging
· ACB parameters may be configured or indicated to UEs supporting group-based service. 
8.1.3.x.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.

Pros:
- Using existing T4/T5 interface for delivering group based message

Cons: 
- paging message format needs modification for push model and ETWS/CMAS like model for group paging.
- store and forward function is needed for poll model.
* * * End of Change * * * *
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