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1. Introduction

For low data rate MTC devices, transfer data via SMS is more suitable [1]. In current specification, originating SMS and paging based UE-terminating SMS are defined for combined EPS/IMSI attached UEs [2]. However MTC server/user may request MTC devices to report MTC data. This on-demand report may also be sent via SMS.

In this document, we discuss the solution to support the on-demand SMS requirement. Paging optimization for MTC services from the paging purpose and MTC devices activities points of view are discussed. 
2. Discussion
2.1 Paging purpose for MTC

For low data rate MTC services, both periodical report and on-demand report requested by the network are expected to transfer MTC data via SMS. It is natural to trigger the on-demand MTC reports via paging method. However, the paging procedure for legacy systems is only used by the network to request the establishment of a NAS signaling connection to the UE for call or receiving a UE terminating SMS. Therefore, paging for MTC services has different features:
· Firstly, MTC paging may be used to request corresponding MTC device(s) to only report something to the MTC server/user, which may not need to set up a bi-directional connection to another UE.

· Secondly, the MTC paging response(s) is not necessary to be sent right after the reception of paging. One reason is due to the service characteristics, e.g. time-tolerant. The other reason is to avoid UL congestion.
· Report from MTC device is low volume data.
Corresponding to the first item, paging reason is different to legacy network, which is not to set up a connection for call but to report to the network. Besides, we can tell that the resource allocated to paging response can be quite small, e.g. sometimes SMS-based report is enough. Corresponding to the second item, activities of MTC device when detect MTC paging need to be optimized to capture the new feature. Both of above is not considered yet in 3GPP.
The architecture for on-demand SMS is shown in Figure 1. Therefore it is proposed to let the MTC server/user initiates the request for on-demand SMS transfer. Signaling is transferred from MTC server/user to MME via HSS/HLR. HSS/HLR is used for routing information.
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Figure  1: On-demand SMS for MTC

Proposal 1: MTC server/user initiates the request for data transfer via SMS by signaling with .
It is proposed to add a new indication in the paging message to MME from HSS or MSC/VLR, e.g. “mtcReport” to distinguish the legacy LTE call and MTC report request. At the E-UTRAN side, the new indication may also be delivered in the air interface to inform MTC device.

Proposal 2: Add a new indication in the paging message to distinguish MTC report request and legacy LTE call.
2.2 UE activities
In the AS layer, it is proposed to optimize the UE activity when detect paging. Once the MTC device detects its UE ID in paging message and “mtcReport” indication, it forwards the indication together with the IE “UE id” and the IE “CN domain identity” to NAS layer. 

Proposal 3: When AS receives paging message and “mtcReport” indication, MTC device forwards the indication together with the IE “UE id” and the IE “CN domain identity” to NAS layer.
In the NAS layer, upon reception of MTC paging together with “mtcReport” indication, the MTC device reports the application data, e.g. metering data, to the MTC server or MTC user based on pre-configuration. As the data volume is expected very small, SMS is encapsulated at the NAS layer.

It should be noted that the MTC device may apply back-off for paging response to avoid uplink congestion. The back-off mechanism for both application layer and/or radio access layer is beyond this document.
Proposal 4: When receives paging message with “mtcReport” indication, the paged MTC devices encapsulate pre-configured data and report to predefined MTC server/user via SMS.

2.3 On-demand SMS procedure
Then the whole on-demand SMS procedure based on paging method is shown in Figure 2.
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Figure  2 On-demand SMS procedure
4. Conclusion

Based on the discussion in this contribution, it is concluded that new features are exist for the paging procedure for MTC applications. The proposals are listed below. 

Proposal 1: MTC server/user initiates the request for data transfer via SMS.
Proposal 2: Add a new indication in the paging message to distinguish MTC report request and legacy LTE call.
Proposal 3: When AS receives paging message and “mtcReport” indication, MTC device forwards the indication together with the IE “UE id” and the IE “CN domain identity” to NAS layer.
Proposal 4: When receives paging message with “mtcReport” indication, the paged MTC devices encapsulate pre-configured data and report to predefined MTC server/user via SMS.

We ask SA2 to discuss the problem and agree the proposals. The proposed text change to TR23.888 is shown in the end of the document. 
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6.x
Solution – On-demand SMS for MTC

6.x.1
Problem Solved / Gains Provided

See clause 5.8 “Key Issue - MTC Device Trigger”
6.x.2 
General

MTC device may transfer data via SMS based on a periodical manner or the request from the network. The terminating MTC server is configured at the MTC device. If the MTC device originating a SMS, it transfers the SMS over SGs or IP network according to the device attach mode (e.g. EPS only or EPS/IMSI combined attach). 

If the MTC device is requested by the network to transfer data via SMS, paging method is applied for EPS/IMSI attached MTC device. MTC server/user initiates the request for data transfer via SMS. A new indication is added in the paging message to MME, e.g. “mtcReport” to distinguish the legacy LTE call and MTC report request via SMS. At the E-UTRAN side, the new indication may also be delivered in the air interface to inform MTC device. When receiving paging message with mtcReport indication, the paged MTC device(s) encapsulate pre-configured data and report to predefined MTC server/user via SMS.
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