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Proposed Working Assumptions on power consumption evaluation in idle mode for MTC devices
1 Introduction
At GERAN #61 several working assumptions were proposed on power consumption evaluation in idle mode for MTC devices, see [1]. Some concerns were raised in WG1 discussion. In this contribution, clarifications and the intention of the proposals are added. Some wordings for the proposals are refined. All the figures of the power consumption evaluation for the reference current specification procedures are kept intact.
2 Assumption for system parameters

To have evaluation in a fair manner, the sourcing company believes that some system parameters shall be defined first. Table 1 provided the parameters which are assumed necessary for power consumption while the specific values can be further discussed.
Table 1 Assumptions for system parameters

	Parameters
	Value

	DRX cycle（s）
	15 [note2]

	The number of RF channels or BCCH carriers searching for cell selection
	124[note3]

	The number of RF channels or BCCH carriers to be identified before a suitable cell is selected
	10

	The number of System Information of serving cell to be read
	5

	the number of non‑serving cell BCCH carriers in BA list
	32

	The number of new BCCH carriers which become one of the 6 strongest non‑serving cell BCCH carriers
	1


[note 1]: The longest paging cycle for MS supporting the split pg cycle option is utilized here. When the SPLIT_PG_CYCLE value is set to 1, the mobile station operates with the longest paging cycle of 64 51-multiframes on CCCH.

[note 2]: normal cell selection and stored-list cell selection are unified to the number of channels to search.
Proposal 1: System parameters in Table 1 are proposed to be included in TR as the network configuration for power consumption evaluation in idle mode (Absolute values are suggested as in Table 1 but can be further discussed).
3 Evaluation methodology on power consumption in idle mode

3.1 Time period for different procedures 
An MS’s tasks in idle mode [note3] can be divided into two parts: measurements for cell selection and measurements for cell re-selection. The latter can be further divided into two groups. One is measurements and data reading of serving cell. The other is measurements and data reading of neighbour cells. 
The procedures and sub-procedures of idle mode tasks are described as following:
· Measurements for cell selection: normal cell selection or stored list cell selection are two options for cell selection based on whether or not MS has prior knowledge of which RF channels are BCCH carriers.
· Normal cell selection: 
1) The MS shall search all RF channels within its bands of operation, take readings of received RF signal level on each RF channel, and calculate the RLA_C for each. A multi band MS shall search all channels within its bands of operation as specified above. 
2) BCCH carriers can be identified by, for example, searching for frequency correction bursts. On finding a BCCH carrier, the MS shall attempt to synchronize to it and read the BCCH data.
3) If a suitable cell is selected, decode the full BCCH data of the serving cell.
· Stored list cell selection: The stored BCCH carrier information (BCCH list) can be used by the MS to search suitable cell to camp. Other sub-procedures( BCCH carrier identified and BCCH data decoded) are the same as normal cell selection. If stored list cell selection is not successful, then normal cell selection shall take place.
· Measurements for cell re-selection

· measurements and data reading of servicing cell
1) Monitor of received signal level of serving cell
2) Monitor BCCH data of the serving cell at least every 30 seconds
3) Read PCH data 
· measurements and data reading of neighbour cells
1) Monitor all BCCH carriers as indicated by the BA list
2) Identify BSIC for 6 strongest neighbour cells

3) Reconfirmation BSIC for 6 strongest neighbour cells at least every 30 seconds
4) Identify new 6 strongest cells BSIC and BCCH data.
5) Read BCCH data for 6 strongest neighbour cells at least every 5 minutes
[note 3]: In idle mode no RR connection exists (3GPP TS 44.018). L3 messages (e.g. Attach/Detach) and user data transmissions are not involved in discussion in this paper.
In UPoD study, the above procedures can be considered as the reference power consumption, where all the actions with power consumption are taken into account when a MS is in idle mode. Any candidate solutions should also be provided in the same way and be evaluated based on each sub procedures. The time duration is the key parameter for each sub procedures and it should be disclose for the evaluation

Proposal 2: Time duration value is proposed to be clearly calculated for each sub-procedure in power consumption evaluation.
3.2 Voltage and Current
Based on Sec 3.1, it can be easily deduced the time period for each procedure. However the final power consumption is not only related to the time period for each procedure, but also related to the voltage and current as well. If such values are not disclosed the comparison does not make much sense as each company can have different assumption on the values and deduce different results. In previous discussion a big difference has already been shown between [1] and [2]. 
So it’s proposed to unify the voltage and current separately for each operating sub procedure/state/mode. The relative weight among different operating procedure should reflect the realistic situation.
For example, 

	sub procedure
	voltage(v)
	current(mA)

	Rx
	3.6
	80

	Tx
	3.6
	150

	Sleep
	3.6
	0.1


Proposal 3: Unify the voltage and current for each sub procedure, and the relative weight should be reflected by such values for different sub procedure.

3.3 Power calculation

Based on the inputs from Sec 3.1 and 3.2, the power consumption can be deduced as shown in Table 2. Power consumption for each sub-procedure are listed in a given time period (1 day). It is believed that this can be regarded as the reference case for future comparison among different solutions.
Table 2 power consumptions for MS in idle mode
	procedure
	sub-procedure
	窗体顶端
occurrence窗体底端
	power consumption for each sub-procedure 
(uJ)
	power consumption for 1 day(uJ)

	Measurements for cell selection

　
	Search RF channels or BCCH carriers in BA list
	switch on or from non-service area into the service area
	40145 
	40145 

	
	Identify BCCH carriers, synchronize to it and read the BCCH data
	
	993308 
	993308 

	
	decode the full BCCH data of the serving cell
	
	17077 
	17077 

	Measurements for cell re-selection (neighbor cells part)
	monitor all BCCH carriers as indicated by the BA list
	DRX cycle
	0 [note 4]
	0 

	　
	identify BSIC of 6 strongest 
	once
	555000 
	555000 

	　
	reconfirm BSIC of 6 strongest 
	every 30s
	640 
	1844308 

	　
	identify BSIC and decode BCCH data for the new BCCH carrier which become one of the 6 strongest
	every 1h[note 5]
	99331 
	2383938 

	　
	decode BCCH data of 6 strongest 
	every 5min
	40985 
	11803569 

	Measurements for cell re-selection (serving cell part)
	monitor of received signal level of serving cell
	DRX cycle
	0 [note 6]
	0 

	　
	monitor BCCH data of serving cell
	every 30s
	3415 
	9836308 

	　
	read PCH 
	DRX cycle
	1708 
	9794118 

	total
	
	
	
	37267770 


[note 4]: MS monitors the received signal levels of non‑serving cell BCCH carriers during the time of the paging block that it is required to listen to. The power consumption is calculated in the PCH reading part.
[note 5]: MTC devices usually work in stationary or low mobility environment. The neighbour cells of MS change infrequently. The assumption is: only one new BCCH carrier becoming one of the 6 strongest neighbour cells happens every 1 hour in 1 day.
[note 6]: MS monitors the received signal levels of serving cell during the time of the paging block that it is required to listen to. The power consumption is calculated in the PCH reading part.
Proposal 4: Table 2 is proposed to be included in TR as a basic power consumption reference for idle mode.
4 Conclusions

In this contribution, the power consumption evaluation assumptions and methodology are discussed and four proposals are considered to be included into the TR.
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