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Charging models and requirements for MIoT are described in the BA.27 [8].
MIoT timers
To reduce power consumption and increase battery life, Power Saving Mode (PSM) and extended idle mode Discontinuous Reception (eDRX) are deployed in MIoT roaming. The PSM mode has two timers, active timer T3324 and T3412 extended. The eDRX mode has also two timer parameters, Paging Time Window (PTW) and eDRX cycle [18].
The PSM and eDRX modes are negotiated between the individual roaming device and the VPMN during the Attach and Tracking Area Update (TAU) procedures. The device will request to enable PSM, eDRX or both PSM and eDRX in the Attach or TAU Request. The device will also provide timer values for PSM and eDRX requested. 
The MIoT timers are a part of the subscription data which are transmitted via the Diameter-based MME-HSS, S6a interface (ref. TS 29.272) [17]. A mapping table shows the relation between the MIoT PSM and eDRX parameters contained in the subscription data AVP for MME and the MIoT timer parameters from MME conveyed to the MIoT devices.
	MIoT timer for UE
	T3412 ext
	T3324 (active)
	eDRX cycle
	PTW

	Subscribed data for MME
	Subscribed-Periodic-RAU-TAU-Timer
	Maximum-Response-Time
	eDRX-Cycle-Length,
eDRX-Cycle-Length-value,
eDRX-Related-RAT 
	Paging Time Window,
Operation-Mode,
Paging-Time-Window-Length


Table 1 : MIoT timers parameters for MME and UE
The VPMN MME will decide to accept the proposed PSM and/or eDRX mode by the roaming MIoT device and the timer values, or to provide different ones in the Attach/TAU Accept, depending on the network configurations. It is generally recommended that the VPMN respects the PSM or eDTX setting requested by the device application. The negotiated active timer T3324 value is considered as the maximum response time of the device, i.e. MT-communication latency. The roaming MIoT devices must accept and deploy the MIoT timer values provided by the network.
The following table summarizes the value range of MIoT timers.
	MIoT timer
	T3412 ext
	T3324 (active)
	eDRX cycle
	PTW

	LTE-M
	4 h – 413 days
	16 s – 3 h
	5 s – 44 min
	1 s – 20 s

	NB-IoT
	4 h – 413 days
	16 s – 3 h
	20 s – 3 h
	3 s – 41 s


Table 2 : MIoT timers value range
If the network accepts the use of both PSM and eDRX, the eDRXcycle and PTW must allow multiple paging occasions for the concerned MIoT device before the active timer T3324 expires.

PSM Timers
For PSM deployment, it is recommended in CLP.29 [19]:
the minimum T3324 = 16 s,
the minimum T3412 ext = 4 h,
the hibernate ratio > 90%, where hibernate ratio = 1 - T3324 / T3412 ext.
The roaming MIoT devices (LTE-M or NB-IoT) and the VPMN must apply the PSM timer values in the selectable list specified in 3GPP TS 24.008 [18]. For convenience, the following two tables list all relevant and selectable PSM timer values commonly valid for LTE-M and NB-IoT devices.

	Formula
	T3412 ext values
	Unit

	n x 10 min (n = 24, 25 … 31)
	240, 250, ... 310
	minute

	n x 1 h (n = 4, 5, … 31)
	4, 5, … 31
	hour

	n x 10 h (n = 1, 2, … 31)
	10, 20, … 310
	hour

	n x 320 h (n = 1, 2, … 31)
	320, 640, … 9920 (413 days)
	hour


Table 3 : Recommended T3412 ext selectable values for LTE-M & NB-IoT

	Formula
	T3324 values (active time)
	Unit

	n x 2 s (n = 8, 9, … 31)
	16, 18, … 62
	second

	n x 1 min (n = 1, 2, … 31)
	1, 2, … 31
	minute

	n x 6 min (n = 1, 2, … 31)
	6, 12, …186
	minute


Table 4 : Recommended T3324 selectable values for LTE-M & NB-IoT
Short PSM active timer
Some MIoT applications require very low battery consumption. Consequently, the PSM active timer T3324 can be set to < 16s, i.e. in the range of (2, 4, 6, 8, 10, 12, 14s).
In case of roaming, such short PSM active timer setting requires VPMN to be capable of:
· Respecting and accepting the PSM timer values requested by the device without modification,
· Supporting the same SMS type as the device, e.g. SMSinMME (SMSoNAS) or SMSoIP,
· Delivering a subsequent MT SMS or MT data transfer to the device by using the same connection without paging while T3324 is running.
eDRX Timers
The roaming MIoT devices (LTE-M or NB-IoT) and the VPMN must apply the eDRX parameter values in the selectable list specified in 3GPP TS 24.008 [18]. For convenience, the following two tables list all relevant and selectable eDRX timer parameter values, valid for LTE-M or NB-IoT devices respectively.
	eDRX Parameters
	Formula
	LTE-M
	Unit

	PTW
	n x 1.28s 
(n = 1, 2, … 16)
	1.28, 2.56, 3.84, 5.12, 6.40, 7.68, 8.96, 10.24, 11.52, 12.80, 14.08, 15.36, 16.64, 17.92, 19.20, 20.48
	second

	eDRX cycle
	2n x 5.12s 
(n = 0, 1, … 9)
	5.12, 10.24, 20.48, 40.96, 81.92, 163.84, 327.68, 655.36, 1310.72, 2621.44
	second


Table 5 : Recommended eDRX selectable timer values for LTE-M

	eDRX Parameters
	Formula
	NB-IoT
	Unit

	PTW
	n x 2.56s 
(n = 1, 2, … 16)
	2.56, 5.12, 7.68, 10.24, 12.80, 15.36, 17.92, 20.48, 23.04, 25.60, 28.16, 30.72, 33.28, 35.84, 38.40, 40.96
	second

	eDRX cycle
	n x 20.48s 
(n = 1, 2, 3, 4, 5, 6, 7, 8, 16, 32, 64, 128, 256, 512)
	20.48, 40.96, 61.44, 81.92, 102.40, 122.88, 143.36, 163.84, 327.68, 655.36, 1310.72, 2621.44, 5242.88, 10485.76 (~3h)
	second


Table 6 : Recommended eDRX selectable timer values for NB-IoT
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