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Abstract of the contribution:

This contribution proposes a solution for allowing MTC server to trigger MTC devices via MBMS.
Discussion

As we have discussed, for many M2M applications there will be an interest to have pull model for communications between MTC devices and the MTC Server. Furthermore for some M2M applications such pull like device trigger is much more aimed at large number of MTC devices subscribing to the same type M2M service in a specific physical area, e.g. the metering application server would like to poll the metering device in some areas when it needs the corresponding measurement information rather than all the metering device autonomously sending measurements.
Recently, we already introduced some rough mechanisms in the TR to address how to trigger the MTC devices without always-on PDP/PDN connections. But it seems all the trigger mechanism captured in the TR is UE specific and if the trigger is for large number of devices, the trigger signalling/interaction will be per device and take a lot of network resources. Furthermore if the metering devices located in the same area are in idle mode, the normal paging will be used and might cause RAN congestion in a short time.
Cell Broadcast Service (CBS) could be used to relieve the paging burden in a specific cell and the trigger signalling/interaction among different network entities could be decreased and not per device if the CBS messages include several UE IDs. But anyway, it needs to introduce a new Unique Paging Identity (UPID) as we already captured in the TR.
A similar broadcast way for triggering is to reuse the MBMS infrastructure/mechanism. Temporary Mobile Group Identity (TMGI) is used to identify one MBMS Bearer Service inside one PLMN which could be used to differentiate a specific type of devices subscribing to the same type M2M service. The operator could put the trigger as a MBMS user service and use the “service announcement” to distribute the related service information to the devices. Without introducing a new UE ID, the MBMS could be used to trigger a large number of MTC devices subscribing to the same type M2M service in a specific physical area.
Regarding the low power consumption, RAN can broadcast a long interval in the MBMS-NotificationConfig part to avoid the frequent detecting for the UEs used for MTC. Such configuration is not per UE and no need to introduce complex synchronization mechanism between UE and network, e.g. UE specific DRX synchronization between UE and network.
This paper proposes to reuse MBMS to trigger the devices.
Proposal

This P-CR proposes to add the text changes below for inclusion into TR 23.888.
* * * First Change * * * *
6.X
Solution – Device trigger reuse of MBMS

6.X.1
Problem Solved / Gains Provided

See clauses 5.8 "Key Issue – MTC Device Trigger" and clause 5.15 “Key Issue – Low Power Consumption”.

6.X.2
General

This solution shows how the key issue MTC Device Trigger can be achieved via reusing of MBMS. 
The operator could regard the trigger for specific UEs used for MTC subscribing to the same type M2M service as a MBMS user service. The BM-SC (Broadcast Multicast Service Centre) allocates TMGI (Temporary Mobile Group Identity) for specific MBMS user service. The “service announcement” (SMS, WAP, HTTP) defined in TS 23.246 is used to distribute the related service information including the triggering TMGI to the corresponding devices. BM-SC or MTC server maintains the mapping between the specific triggering service and corresponding TMGI.
When the MTC server wants to trigger the UEs used for MTC in a given physical area, e.g. the metering application server would like to poll the metering device in some areas when it needs the corresponding measurement information, the MTC server starts the triggering procedures as below. 

[image: image1.emf] 

E - UTRAN /UTRAN   MBMS GW   MME /SGSN   BM - SC  

6 a .  Trigger Stop  

UE  

MTC Server  

1 a .  Trigger   St ar t  

7 .  Session stop  

8 .  Resource Release  

5 .  UE contacts the  applicatio n/MTC server  

2 . Session Start  

3 .  Resource Setup  

4 .  Trigger Data  

MTC - IWF  

1 b .  Trigger   Star t  

6b .  Trigger Stop  


Figure 6.x.2-1: Device trigger via MBMS (1)
1. Each time the MTC server wants to trigger UEs used for MTC, it informs the MTC-IWF about the trigger start including the location area, trigger service information (may be direct the TMGI). MTC-IWF may authorize the trigger request from MTC Server and send the trigger start to BM-SC. Alternatively only the necessary service information is included in the trigger start and based on that, BM-SC generates the specific MBMS session parameters.
2. BM-SC generates the specific MBMS session parameters and initiates the MBMS session start procedure. BM-SC may maintain the mapping between the specific triggering service and corresponding TMGI.

3. RAN node establishes the corresponding resources to transfer the following “trigger data”.

4. Upon reception of this “trigger data” information, the UE checks whether this is duplicate information or not. If not, the UE application is triggered. Or no need to establish the RAN resources and during the MBMS notification procedure from RAN, UE detects it is triggered by matching the TMGI. In this case, also no need to transfer the trigger data from the MTC server.
5. Triggered UE establishes the corresponding PDN connection / PDP context using the existing procedures, if it is not already established, and contacts the MTC server directly.
6. After the UEs used for MTC triggered, MTC server informs the MTC-IWF about the trigger stop. MTC-IWF forward the trigger stop to BM-SC.
7. BM-SC initiates the MBMS session stop procedure.

8. RAN node release the corresponding resources.
With the above method, MTC server can efficiently trigger the UEs used for MTC in a given physical area reusing the existing MBMS procedures. But the established resources including radio and CN are wasted as only trigger data is transferred. Alternatively, an enhanced MBMS procedure to overcome the above resource waste is introduced as below:
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Figure 6.x.2-2: Device trigger via MBMS (2)

1. Each time the MTC server wants to trigger UEs used for MTC, it informs the MTC-IWF about the trigger start including the location area, trigger service information (may be direct the TMGI). MTC-IWF may authorize the trigger request from MTC Server and send the trigger start to BM-SC. Alternatively only the necessary service information is included in the trigger start and BM-SC mapping the service information to the specific MBMS session parameters.
2. BM-SC generates the specific MBMS session parameters and initiates the enhanced MBMS session start procedure. BM-SC may maintain the mapping between the specific triggering service and corresponding TMGI. For the enhanced MBMS session start procedure, the CN node and RAN node do not need to create the MBMS bearer context as usual and just transfer the trigger message (Enhanced Session Start) to the lower nodes.
3. RAN node does not need to establish the RAN resources. During the MBMS notification procedure from RAN, UE detects it is triggered by information in the signaling such as by matching the TMGI. 
4. Triggered UE establishes the corresponding PDN connection / PDP context using the existing procedures, if it is not already established, and contacts the MTC server directly.
MBMS trigger can also serve for the low power consumption. For LTE MBMS, UE periodically detects the MBMS notification and the monitoring interval is configured by the system broadcast information. eNB can broadcast a long interval in the MBMS-NotificationConfig part to avoid the frequent detecting for the UEs used for MTC. Such configuration is not per UE and no need to introduce complex synchronization mechanism between UE and network, e.g. UE specific DRX synchronization between UE and network.
6.X.3
Impacts on existing nodes or functionality
For the first solution, almost reuse the existing MBMS functionality without any change. The trigger start message between MTC server and MTC-IWF is general and depends on the ongoing MTCsp interface discussion between MTC Server and DT-GW (See clauses 6.45 "Solution –Device trigger gateway solution ").
For the second solution, the existing MBMS Session Start procedure is enhanced not to create the corresponding MBMS bearer context. There might be some impact on MBMS notification in the RAN side.
Regarding the power saving enhancement, no system impact is foreseen. RAN could broadcast a long monitoring interval in the MBMS-NotificationConfig part.
6.X.4
Evaluation
* * * End of Change * * * *
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5. UE contacts the application/MTC server







1b. Trigger Start







3. MBMS notification







UE







MTC-IWF































2. enhanced Session Start







1a. Trigger Start











BM-SC







MME/SGSN







MBMS GW







E-UTRAN/UTRAN







MTC Server












