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Abstract of the contribution: This contribution discusses and proposes a possible solution of delivering group trigger message through new System Information Block.
1. Discussion

3GPP introduces the requirement of sending group message (e.g. group trigger request) to a number of UEs belonging to same MTC group within indicated areas (such as TAI/Cell/etc.). And SA2 is now working on this aspect in TR23.887 to collect the possible solutions.

This contribution discusses a possible solution to send group trigger message to a number of UEs belonging to same MTC Group within a specific area, which includes the following main steps:

a) Deliver group trigger request over Tsp/T5;
b) Page UEs in group granularity (named "group paging");

c) UEs read group trigger information through specific SIB (named "group SIB");
To make it possible to receive group trigger message from the network, the UEs belonging to MTC group have to be enhanced to listen to the group paging and read the group SIB. These UEs are called group trigger capable UE.
1.1 Deliver group trigger request over Tsp/T5
When receiving group trigger request from SCS over the Tsp interface, the MTC-IWF selects the target SGSNs/MMEs to dispatch the group trigger message, based on the target area (e.g. RAI/TAI/Cell-ID) information indicated in the group trigger request. The MTC-IWF may interrogate the HSS to translate the target area information (e.g. RAI/TAI/ Cell ID) to corresponding SGSNs/MMEs. The MTC-IWF then dispatches group trigger message to the target SGSNs/MMEs through the T5 interface. T4 interface may be possible to be used to carry the group trigger message, but how to do is FFS and out the scope of this contribution.
After receiving the group trigger message, the SGSN/MME sends group paging to wake up UEs as described in sub-clause 1.2 "Page UEs in group granularity". Also the SGSN/MME sends group trigger information to RAN nodes by appropriate Iu/S1 message, which triggers RAN nodes to broadcast the group trigger information as described in sub-clause 1.3 "UEs read group trigger information through specific SIB".
1.2 Page UEs in group granularity
To awake the UEs in IDLE state to receive/read group trigger information, paging is sent in a group manner. Although individual paging can be sent (e.g. by splitting the group trigger message to a number of individual trigger messages), sending large number of paging to individual UEs in dedicated area at the same time may easily cause RAN congestion. 
As group trigger intends to use a single message to awake a number of UEs, which can avoid potential RAN congestion. Hence, paging in a group granularity (named "group paging") can be considered as an efficient way to awake the UEs to read the group trigger information through specific SIB as described in sub-clause 1.3"UEs read group trigger information through specific SIB".

The SGSN/MME sends the group paging message to related RAN nodes. RAN pages the UEs belonging to MTC group at the same time (i.e. using the same Paging Frame (PF) and same Paging Occasion (PO)). The RAN first informs the group trigger capable UEs the PF/PO for group paging by RRC signalling (e.g. SIB), and then group trigger capable UEs keep monitoring the paging at the indicated PF/PO.

The group paging message indicates which group (not individual UEs) is to be triggered, but neither group IMSI nor group TMSI is needed. If group paging is detected by the group trigger capable UE, and it indicates a specific group is to be triggered, the UEs belonging to this group initiate reading group trigger message.

1.3 UEs read group trigger information through specific SIB
A new SIB (named "group SIB") needs to be defined to distribute the group trigger information. This SIB is only related to group trigger capable UEs, so it has no impact on normal UEs. In the case that multiple groups need to be triggered at the same time, the SIB size limitation should be well considered.

When receiving group trigger information from the SGSN/MME, the RAN nodes broadcast this group trigger information in the group SIB. The group trigger capable UEs reads this SIB to get group trigger information. The UEs finally perform actions against the group trigger request, e.g. initiating communications to its SCS/AS.

Adopting the solution above, the existing architecture and interfaces are utilized.

2 Proposal

It is proposed to discuss the solution and approve it to TR23.887.
**********************************************BEGIN OF CHANGE*****************************************************
8.1.3.x
Solution: Distribute Group Trigger Message through Specific SIB

8.1.3.x.1
 General
This solution introduces how to distribute group trigger message to UEs through a specific SIB over the air. 

The MTC-IWF receives group trigger request from the SCS/AS over the Tsp interface, and selects the target SGSNs/MMEs according to the indicated location area (e.g. RAI/TAI/Cell-ID) information received from the SCS/AS. The MTC-IWF may interrogate the HSS to translate the location area information to the corresponding SGSN/MME.

The SGSN/MME sends group paging to related RAN nodes, and the group paging indicates which group is to be triggered. The SGSN/MME also sends the group trigger information to RAN nodes through the Iu/S1 message, and the RAN nodes broadcast the group trigger information in a specific SIB (named "group SIB").
The group trigger capable UE listens to the group paging, and starts reading the group SIB to get the group trigger information, if its group is indicated to be triggered in the group paging message.

Adopting this solution, the existing architecture and interfaces are utilized with necessary enhancements.
8.1.3.x.2
 Procedure flows

The figure 1 below illustrates the procedure of delivery of group trigger message through specific SIB.
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Figure 1 the procedure of MTC group trigger sending by SI
1. The SCS/AS sends group trigger request (External Group Identifier, SCS Identifier, group area Identifier, trigger payload) message to the MTC-IWF. The SCS includes a trigger payload that contains the information destined for the MTC application, along with the information to route it to the MTC application. The External Group Identifier identifies that a specific group is to be triggered. The group area Identifier is used to indicate target location/geographic area for distributing group trigger request.
2. The MTC-IWF selects the target SGSNs/MMEs to dispatch the group trigger message based on the location area information from the SCS/AS. The MTC-IWF may interrogate the HLR/HSS or based on local policy to translate the location area information (e.g. RAI/TAI/Cell-ID) to corresponding SGSNs/MMEs. The External Group Identifier is mapped to Internal Group Identifier according to the value returned from the HSS.

3. The MTC-IWF sends a Submit Request (group area ID, Internal Group ID, MTC-IWF ID, Request type (trigger application), application PDU) to the SGSN/MME to dispatch the group trigger message. 
4. The SGSN/MME sends group trigger information (Internal Group ID, Request type (trigger application), application PDU) to the RAN nodes associated with the RAI/TAI.
5. On receiving the group trigger information from the SGSN/MME, the RAN nodes broadcast the group trigger information by specific SIB (i.e. group SIB). 
6. The SGSN/MME sends group paging message to related RAN nodes, and the target group is indicated to be triggered. 

7. The RAN nodes page the UEs belonging to MTC group at the same time (i.e. using the same Paging Frame (PF) and same Paging Occasion (PO)). The RAN first informs the group trigger capable UEs the PF/PO for group paging by RRC signalling (e.g. SIB), and then group trigger capable UEs keep monitoring the paging at the indicated PF/PO. 
If group paging is detected, the group trigger capable UEs read the group SIB to get group trigger information, if its group is indicated to be triggered.
8. The UE responds with the delivery status for group trigger. The group member UEs individually respond the group trigger request during the period of group trigger broadcasted. 

Editor's Notes: It is FFS whether explicit response to group trigger is needed.
9. The delivery report of group trigger is sent to the SCS with appropriate causes.
8.1.3.x.2
Impacts on existing nodes and functionality

HSS/HLR

· Optionally, provide mapping between location area information and corresponding SGSNs/MMEs;
· Provide to MTC-IWF the subscription information used for group triggering.
MTC-IWF

-
Conditionally, map geographic area information to network location information (e.g., RAI/TAI/Cell-ID);
SGSN/MME

-
Send group paging and group trigger information to related RAN nodes;

RAN

-
Broadcast the group trigger message by a specific SIB;
UE:

-
Listen to group paging channel;

-
Read group trigger information from specific SIB;

NOTE:
There is no requirement on the normal UE which does not support this group paging mechanism.
8.1.3.x.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
*************************************************END OF CHANGE*****************************************************
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