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 pCR 43.869 Introduction of Reference Cases
Introduction
Background
The objective of uPod study item is to study on power saving for Machine Type Communication (MTC) devices in GERAN. It’s important to evaluate how much enhancement can be reached compared with legacy mechanism. This pCR introduces the reference cases.
Reason for change
We think it is necessary to involve reference cases in the uPod study to avoid ambiguous judgment for candidate solutions.
The functions of reference cases in the uPod study are that:
· provide legacy mechanism for clarification
· provide common parameter for evaluation
· calculate power consumption as a base line
It is agreed that operating current and voltage involve in the TR. In order to calculate energy consumption, the operation time is proposed to be defined also. And some common parameters should be involved in evaluation assumptions of the TR.
Summary of changes
Section 6.2 is updated by adding operation time and common parameters. Some description about how to use reference cases is added in Section 6.3. And Section 6.4 is added with the introduction of reference case as the baseline to evaluation power consumption. 
PCR
============================== first change ==========================
6.2	Evaluation Assumptions
Editor’s notes: this section is to provide the assumptions that used for power consumption evaluation e.g. idle mode procedures, corresponding parameters, energy consumptions etc. 
6.2.1 Operating voltage and current
Typical values of average current at different operational modes (procedures) are tabulated in Table 2. It has been assumed that the same operating voltage is used in all operational modes and that it is the operating current that is varying based on the specific mode of operation performed. The operating voltage is assumed to be 3.3 V.
Any use-case can be broken down into one or several instances of variable length intervals of the different operational modes:
· Transmission (Tx) - baseband and RF are engaged in data transmission.
· Reception (Rx) - baseband and RF are engaged in data reception.
· Monitoring - RSSI measurements are performed for serving/neighbour cells.
· Light sleep - MS is in wakeup state and waiting to perform impending tasks.  
· Deep sleep - there is no activity for a long duration, modem enters into prolonged sleep (instead of staying in light sleep) by cutting down voltages and clocks to all modem sub-modules excepts RAM memory (for refreshment) and timer management (for interrupt generation). 
[bookmark: _Ref389095731]Table 2 Typical values of average current during different Modem operations in an MS.
	Operation
	Specification
	Operating current (µA)

	Transmission (Tx)
	Tx (GMSK) (33 dBm)
	xx

	
	Tx (8-PSK) (27 dBm)
	xx

	Reception (Rx)
	Rx with Baseband processing
	xx

	
	Monitoring (RSSI with 32 I,Q samples)
	xx

	Power Saving States
	Light sleep
	xx

	
	Deep sleep 
	xx

	
	Power off(1)
	xx



Note 1: It should be noted that in this state the modem is completely switched off, however some energy is consumed by the application running able to wake the modem up.
6.2.2 Operating time
The typical time values for different operations are provided in Table 3. 
Table 3 Typical time values of energy consumption during different MS operations [1] 
	Operation
	Operation time

	Rx - One radio block 
	4 bursts received + 28 bursts in light sleep.
 (Applies also to for example BCCH, PCH blocks)

	Tx - One radio block (@ 33 dBm output power, GMSK)
	4 bursts transmitted + 28 bursts in light sleep

	Monitor BCCH carrier - one BCCH carrier measurement 
	0.5 bursts received.
(In case X neighbours are monitored the figure need to be multiplied by X)

	BSIC Reconfirmation (Rx) - One BSIC reconfirmation 
	a single SCH burst is read

	BSIC Identification (Rx + Idle) – One BSIC identification 
	an average of 32 bursts in light sleep + 1 FCH burst read + 1 SCH burst read

	Deep sleep 
	1000 bursts



6.2.3 Default parameters
The default parameters defined here should be applied in the evaluation of any candidate solutions, except the ones impacted in the optimization, where the proposed values will be applied instead. [3]
Table 4 Typical value for common parameters
	Parameters
	Value

	The number of RF channels or BCCH carriers searching for cell selection
	124[note2] or 8 [note3]

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

	The number of full set of System Information to be read
	4[note4]

	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

	The frequency of attach /detach procedure
	once when switch on/off 

	The period of RAU
	30 min


[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]: for frequency scanning, only 900M band is considered.
[note 3]: for stored list
[note 4]: SI1,SI2,SI3 and SI 13 are included and only one radio block is assumed to be occupied by each SI.

==============================second change ==========================
6.3 Evaluation Metrics
Editor’s notes: this section is to provide the metrics that collected from the evaluation, e.g. total energy consumption, time duration etc.
Energy consumption is the primary issue in the uPod evaluation, which is calculated by Voltage * Current * Operating Time. In order to evaluate the benefit brought by any candidate solutions on GERAN network, both the energy consumption of reference case and candidate solution should be provided for comparison. 
The reference case in 6.4 is defined to be used for the calculation as a baseline in the evaluation. 
In the evaluation, the network configuration based on different scenarios should be the same for both candidate solution and reference case, except the optimization part which should be highlighted.

===============================last change ===========================
6.4 Reference Case Definition
For clarification, the reference case will be used for calculation the power consumption for the typical MS today. That’s the baseline to evaluate power consumption. When developing the solutions, the reference case will be rebuilt. [2]
6.4.1 Idle Mode Reference Case
6.4.1.1 Typical procedures and sub procedures
The procedures and sub-procedures of idle mode tasks are described as following:
· Measurements for cell selection: 
Measurement for cell selection can be based on either frequency scanning or stored list. It’s depending on if the MS has prior knowledge of BCCH carriers.
· Frequency scanning: 
· Receive RF signal and calculate the average receive level for each frequency in the operation bands supported.
· Identify the BCCH carrier by reading frequency correction bursts.
· Read full set of BCCH data of the cell selected 
· Stored list: 
· Receive RF signal and calculate the signal level for each frequency in the stored BCCH carrier information (BCCH list) 
· Identify the BCCH carrier by reading frequency correction bursts.
· Read full set of BCCH data of the cell selected 
· If stored list cell selection is not successful, the MS shall perform the frequency scanning.
· Measurements for cell re-selection
· measurements and data reading of servicing cell
· Monitor of received signal level of serving cell
· Monitor BCCH data of the serving cell at least every 30 seconds
· measurements and data reading of neighbour cells
· Monitor all BCCH carriers as indicated by the BA list
· Identify BSIC for 6 strongest neighbor cells
· Reconfirmation BSIC for 6 strongest neighbor cells at least every 30 seconds
· Identify new 6 strongest cells BSIC and BCCH data.
· Read BCCH data for 6 strongest neighbor cells at least every 5 minutes
· PCH reading
· PCH data reading in every DRX cycle
· IMSI Attach and Detach
· Non-periodic transmission task.
· MS sends attachment / detachment message to serving cell after power-on / before power-off.
· Routing Area Update (MS in packet idle mode)
· Either non-periodic or periodic task.
· Non-periodic: triggered when RA is changed s
· Periodic: triggered by the network configuration (e.g. every 30 min)
MS sends Routing Area Updating request message to serving cell and waiting for the response from network side when triggered non-periodic or periodic.
6.4.1.2 Calculation of power consumptions
The calculation for total reference case power consumption is based on different MS operations. The power consumption for every procedure listed in 5 can be calculated as follows based on section 6.2.
Table 5 Power consumptions for MS in idle mode
	Procedure
	sub-procedure
	operation
	occurrence
	power consumption for each sub-procedure 
(uJ)
	power consumption for 1 day(uJ)

	Measurements for cell selection
	RF signal receiving
	Monitor BCCH carrier
	switch on or from non-service area into the service area
	TBD
	TBD

	
	Identify BCCH carriers in the list
	BSIC Identification
	
	TBD
	TBD

	
	decode the full set of BCCH data of the serving cell
	Rx - 4 radio block
	
	TBD
	TBD

	Measurements for cell re-selection

	Monitor of received signal level of serving cell
	Monitor BCCH carrier
	DRX cycle
	TBD
	TBD

	
	Monitor BCCH data of the serving cell
	Rx - One radio block
	every 30s
	TBD
	TBD

	
	Monitor all BCCH carriers as indicated by the BA list
	Monitor BCCH carrier
	DRX cycle
	TBD
	TBD

	
	identify BSIC of 6 strongest
	BSIC Identification
	once
	TBD
	TBD

	
	reconfirm BSIC of 6 strongest
	BSIC Reconfirmation
	every 30s
	TBD
	TBD

	
	identify BSIC and decode BCCH data ( only SI3) for the new BCCH carrier which become one of the 6 strongest
	BSIC Identification and Rx - One radio block
	every 1h
	TBD
	TBD

	
	decode BCCH data of 6 strongest ( only SI3)
	Rx - One radio block
	every 5min
	TBD
	TBD

	PCH reading
	read PCH
	Rx - One radio block
	DRX cycle
	TBD
	TBD

	Attach/Detach
	Attach/Detach
	Tx and Rx in connected mode
	switch on/off
	-[note 1]
	-[note 1]

	Routing Area Update
	RAU
	Tx and Rx in connected mode
	every 30 min
	-[note 1]
	-[note 1]

	Total[note 2]
	TBD


[Note 1] the calculation of power consumption for the attach/detach procedure and RAU procedure follows the way when the MS enters connected mode. 
[Note 2] The total power consumption is calculated for the MS always in packet idle mode for one day and the power consumption for connected mode is excluded.
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