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Introduction
This contribution [1] explains how defining a paging time window (PTW) in which the UE becomes reachable within each I-eDRX cycle is beneficial to increase the paging reliability and robustness. The common understanding is that larger values of PTW results in higher UE power consumption. Network might select the suitable value(s) of PTW taking into consideration the target paging reliability requirements, any loose synchronization between cells, as well as potentially, the additional times required by the deployed UEs to re-synchronize. Alternatively, in order to avoid having the network to assume the worst case re-synchronization scenario, the UE might be able to suggest its preferred value of PTW based on its capability [1]. This contribution provides an informative analysis with insight on how the chosen values of PTW might impact the power consumption in UEs assuming different values of data inter arrival times (IAT) and I-eDRX cycles.
Discussion
This analysis considers similar assumptions in the scenarios and simulation as [2]; Annex A includes further details on the assumed parameters, traffic scenarios and UE power consumption model. Figure 1 shows an abstraction of the assumed use case through a diagram of the LTE-based message flow for transmission of MO data while using I-eDRX. The ‘Y’ axis represents the power consumption levels at different states and the ‘X’ axis represents the time. 


[bookmark: _Ref430903878]Figure 1. LTE-based message flow diagram for MO traffic in I-eDRX
Simulation results
Relative power consumption values are shown in Figure 2 for different values of  I-eDRX cycles and legacy DRX cycle used along with different values of PTW. The value of longest DRX cycle is assumed to be 20.48s for evaluation purpose. It is observed that for PTW of 5.12s, power consumption is reduced by 3% when I-eDRX cycle is increased from 30min to 1.5h with legacy DRX cycle of 2.56s whereas the power consumption reduction is 8.6% when PTW is increased to 20.48s. 
Observation 1: The power consumption increases with increase in PTW at a lower rate for larger I-eDRX cycles.


[bookmark: _Ref430905019]Figure 2. Relative power consumption analysis for different values of I-eDRX cycles (PSleep_deep 0.001)
The Figure 3 shows the relative power consumption values for data inter arrival time (IAT) and PTW. The larger interval between arrivals of data corresponds to longer times spent in the I-eDRX sleep duration and, correspondingly, lower power consumption. Whether the value of PTW is 5.12s or 20.48s, similar impact is observed on power consumption (i.e., power consumption reduction of 12.5% for PTW 5.12s and 11.4% for PTW 20.48s with I-eDRX 30m) for both data inter arrival time shown.
Observation 2:  The impact of the selected values of PTW is minimal while comparing the power consumption values for different data IAT (with the actual power consumption values being different based on the PTW and IAT).


Figure 3. Relative power consumption analysis for different values of IAT (legacy DRX cycle of 2.56s, PSleep_deep 0.001)
Proposal 1.	RAN2 is asked to take into account the results for minimal impact of PTW on power consumption as an informative reference for Rel-13 LC/EC UE.
Conclusion
This contribution provides an informative analysis on the UE power consumption when assuming different PTW, data inter arrival times (IAT) and I-eDRX cycles.
Observation 1: The power consumption increases with increase in PTW at a lower rate for larger I-eDRX cycles.
Observation 2:  The impact of the selected values of PTW is minimal while comparing the power consumption values for different data IAT (with the actual power consumption values being different based on the PTW and IAT).
Proposal 1.	RAN2 is asked to take into account the results for impact of PTW on power consumption as an informative reference for Rel-13 LC/EC UE.
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Main simulation parameters and assumptions:
Table 1. UE power consumption model parameters based on Rel-12 email discussion [82#13] [3]
	.Parameter
	Value
	Comments

	PRx
	1 unit/
	Power consumed for reception 

	PTx
	4 unit/
	Power consumed for transmission 

	Pmeas
	0.5 unit
	Power consumed for intra/inter frequency measurement

	PSleep_light
	0.01 unit/
	Power consumed during idle "light" sleep mode (during TSleep in PTW).

	PSleep_deep
	0.001 unit/
0.0001 unit/
	Power consumed during "deep" sleep (when UE is not reachable in the sleep of I-eDRX).



Table 2. Other Parameters
	Parameters
	Values

	Periodic Data Traffic: Activity time
	400ms

	Periodic Data Traffic: inter-arrival time between active time transmission (IAT)
	3h, 6h, 1day

	Extended DRX cycle in idle mode (I-eDRX)
	30min., 1.5 hour

	PTW 
	5.12sec,10.24sec, 20.48sec

	Paging DRX cycle
	1.28sec, 2.56 sec.

	RRC connection release timer
	2.5 sec.

	Idle DRX cycle
	2.56 sec.

	Periodic TAU T3412
	3 days


Annex B
The power model, more importantly PSleep_deep, highly affects the power consumption analysis. This section presents the results when the value of PSleep_deep is set to 0.0001. The Figures 4 and 5 shows the similar impact pattern on power consumption to that of the case of PSleep_deep 0.001.
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Figure 4. Relative power consumption analysis for different values of I-eDRX cycles (PSleep_deep 0.0001)
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Figure 5. Relative power consumption analysis for different values of IAT (legacy DRX cycle of 2.56s, PSleep_deep 0.0001)
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