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1. Introduction
It is expected that a substantial portion of IoT devices that support Network Triggered Reporting will in practice support a very simplified set of reporting functions. The application layer information required to trigger such limited reporting functions is therefore expected to be quite small (e.g. a few octets). Sending these devices a trigger within the context of an UDP/IP packet has the following drawbacks:
· The combined overhead from multiple layers within the protocol stack far exceeds the size of the application layer information itself (e.g. 40 octets for IPv6 alone). 
· The signaling required to establish a DL TBF and the transmission of PDANs to confirm device reception of DL RLC data blocks received thereon results in power consumption that could be avoided.
As such, additional methods for report triggering that avoid the expensive signaling and protocol overhead associated with using UDP/IP packet based triggering are of interest.
2. Legacy Signalling and Bandwidth Considerations
Legacy methods for sending an IP packet to trigger a MTC device report is shown in Figure 1.
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Figure 1 – IP Packet Based Trigger Indication – Legacy Procedures
3. Optimized Trigger Delivery – Location Not Known
When considering devices that make use of Extended DRX based reachability and whose location is not known (Ready timer is not running), one way of realizing optimized trigger delivery is as follows:
· When performing a PDP Context Activation a device indicates the characteristics of downlink UDP/IP packets that contain a trigger (e.g. a UDP/IP packets having a payload size less than X octets or indicating a certain combination of UDP Source and Destination Ports can be considered as containing a trigger).
· When a GGSN receives a downlink UDP/IP packet that it determines includes a trigger it relays the UDP/IP packet to the SGSN along with an indication that the UDP/IP packet payload contains trigger information.
· The SGSN extracts the payload of the UDP packet (i.e. the application layer payload) and includes it within subsequent paging request messages it sends to one or more BSS. As such, the paging related message(s) sent to the BSS and over the radio interface will explicitly indicate that a network triggered report is being requested and the specific type of report the device is to send. 
· After sending paging request messages the SGSN considers its involvement in delivering the trigger as complete (i.e. it assumes that BSS buffering capability is sufficient to retain the paging request regardless of how much time remains until the next occurrence of the nominal paging group of the target device). 
· In addition, it should be noted that for this optimized trigger delivery scenario the SGSN serves as the UDP/IP packet endpoint and it can therefore discard that packet after extracting the payload thereof and including it within the paging request messages. 
The BSS sends system information that indicates it supports optimized trigger delivery. A device will therefore only indicate the characteristics of downlink UDP/IP packets that contain a trigger during PDP Context Activation if it knows the BSS supports optimized trigger delivery.
This optimized trigger delivery scenario is shown in Figure 2 where 5 signaling events occur over the radio interface compared to 10 signaling events when using legacy procedures as per Figure 1. The transmission of an uplink UDP/IP packet containing a triggered report is assumed to require 7 RLC data blocks (see Table 1 for a further breakdown of this scenario).
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Figure 2 – Optimized Trigger Delivery – Location not Known
4. Optimized Trigger Delivery – Location Known
When considering devices that make use of Extended DRX based reachability and whose location is known (Ready timer is running), optimized trigger delivery can be realized in a similar way as for the case where the device location is not known except for the following:
· When a SGSN receives a downlink UDP/IP packet that it determines includes a trigger it extracts the UDP packet payload (i.e. the application layer payload) and includes it within a subsequent paging request message it sends to a specific BSS.  As such, the paging request message sent to the BSS will explicitly indicate that a network triggered report is being requested and the specific type of report the device is to send. 
· The BSS may have knowledge that the target MTC device is stationary based on, for example, additional information included within the paging request message. In this case, instead of sending a paging message over the radio interface the BSS sends an uplink TBF assignment message that includes the application layer payload (received from the SGSN) in the paging request message using the next occurrence of nominal paging group of the target device. Upon receiving the uplink TBF assignment message the target device realizes it is to use it to send the triggered report. 
· After sending paging request messages the SGSN considers its involvement in delivering the trigger as complete (i.e. it assumes that BSS buffering capability is sufficient to retain the paging request regardless of how much time remains until the next occurrence of the nominal paging group of the target device). 
· In addition, it should be noted that for this optimized trigger delivery scenario the SGSN serves as the UDP/IP packet endpoint and it can therefore discard that packet after extracting the payload thereof and including it within the paging request message. 

This scenario is shown in Figure 3 where 3 signaling events will be required over the radio interface compared to 10 signaling events required when using legacy procedures as per Figure 1. The transmission of an uplink UDP/IP packet containing a triggered report is assumed to require 7 RLC data blocks (see Table 1 for a further breakdown of this scenario).
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Figure 3 – Optimized Trigger Delivery – Location Known 

Table 1 assumes that the transmission of a downlink UDP/IP packet containing a trigger indication is requires 5 RLC data blocks. As can be seen in this Table 1, the optimized procedures shown in Figures 2 and 3 allow for a substantial savings in the number bursts/radio blocks (referred to as events) requiring transmission over the radio interface in support of Network Triggered Reports. 

	Procedure
	RACH Bursts
	PCH/AGCH Blocks
	UL PACCH Blocks
	DL PACCH Blocks
	DL Data Blocks
	UL Data Blocks
	Total Events

	Legacy – location unknown
	1
	3
	1
	2
	5
	8
	20

	Legacy – location known
	0
	1
	1
	2
	5
	7
	16

	Optimized – location unknown
	1
	2
	0
	1
	0
	7
	11

	Optimized – location known
	0
	1
	0
	1
	0
	7
	9


Table 1 – Network Triggered Reporting Transmission Events
5. Proposal
In light of the discussion herein the uPoD TR should be updated to indicate that Use Case 1 will support Extended DRX based reachability that makes use of optimized trigger delivery mechanisms (see [2]). 
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