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1. Introduction
In the RAN2#76 meeting, the basic evaluation directions were agreed as below:
=>
Evaluations should consider the 4 strategies: (a) Full Connected-DRX, (b) Network based dormancy timer, (c) UE initiated dormancy (Note that UE init dormancy is not supported by LTE), (d) Velocity based network initiated dormancy.
In the RAN2#77 meeting, lots of simulation results on DRX were submitted and RAN2 reached the following agreement after discussion:
=>
The existing DRX mechanism with proper settings is a good mechanism from UE battery power savings point of view 
In this contribution, we will further evaluate the current DRX and fast dormancy mechanisms for background and IM traffic. Based on the simulation results, we think current DRX and fast dormancy mechanisms are sufficient for IM and background traffic, no further modification is needed.
2. Simulation and Evaluation
As proved in the last meetings, fast dormancy is only suitable for medium or high speed UE and it is not suitable for low speed UE, thus in this contribution, our evaluations for background (trace 16) and IM (trace 58) traffic will be classified into three parts: 

1） For low speed UE, evaluate whether the current DRX is enough for power saving.
2） For medium speed UE, evaluate whether DRX combined with fast dormancy can be used in order to acquire both low power consumption and low signaling overhead.

3） For high speed UE, evaluate whether DRX is needed since DRX may impact measurement and result in handover failure.

2.1. Simulation for low speed UE
The simulation parameters are listed in the table below：

Table1.     Simulation Parameters for low speed UE
	Parameters
	Values

	longDRX-Cycle
	1280/2560   (ms)

	onDurationTimer
	1/5/10/20     (ms)

	drx-InactivityTimer
	1/5/10/20     (ms)

	drxShortCycleTimer
	0   (ms)

	UE velocity
	0   (km/h)


The corresponding simulation results for IM and background traffics can be seen in the following figures: 
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Figure1.   Active time ratio and DL packet delay for IM traffic with different DRX parameters
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Figure2.   Active time ratio and DL packet delay for background traffic with different DRX parameters

According to the above two figures, for background and IM traffic, it is obvious that long DRX configuration can achieve good power saving efficiency with acceptable packet delay if onDurationTimer and drx-InactivityTimer are configured with proper values.

Observation1: For low speed UE, if the DRX configuration is proper, current DRX configuration can achieve good power saving efficiency with acceptable packet delay. 
2.2. Simulation for medium speed UE
The simulation parameters are listed in the table below：

                                                      Table1.     Simulation Parameters for low speed UE

	Parameters
	Values

	longDRX-Cycle
	0/10/20  (ms)

	onDurationTimer
	5    (ms)

	drx-InactivityTimer
	10    (ms)

	drxShortCycleTimer
	0   (ms)

	fast dormancy timer
	1/2/5/10/30 (s)

	UE velocity
	30   (km/h)


Note that in order to be robust against the RLF problems, the longDRX-Cycle should be kept below 20ms [2]. And in order to achieve better signaling reduction effect, the dormancy timer strategy based on velocity will be adopted.
The corresponding simulation results for IM and background traffics can be seen in the following figures: 
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Figure3   Active time ratio for IM traffic with different fast dormancy timer and DRX parameters
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Figure4   Active time ratio for background traffic with different fast dormancy timer and DRX parameters
According to [1], for medium speed UE, the overall signaling overhead is less than 5%, which is acceptable. But from the perspective of power consumption, the shorter the fast dormancy timer is, the power consumption is reduced if the length of fast dormancy timer is shorter. Thus it is preferable to configure the UE with a shorter fast dormancy timer for medium speed UE. Meanwhile the DRX has visible improvement on the power consumption. The longer DRX cycle leads to the lower power consumption. For medium speed UE, it is preferable to configure a relatively longer DRX cycle as long as it still can be robust against the RLF. 
Observation2: From the aspects of powering saving and reducing RRC signaling overhead, for medium speed UE, the current DRX mechanism combined with fast dormancy is sufficient for IM and Background traffic.
2.3. Simulation for high speed UE

The simulation parameters are listed in the table below：

                                 Table1.     Simulation Parameters for low speed UE

	Parameters
	Values

	longDRX-Cycle
	0/10/20  (ms)

	onDurationTimer
	5    (ms)

	drx-InactivityTimer
	10    (ms)

	drxShortCycleTimer
	0   (ms)

	fast dormancy timer
	1/2/5/10 (s)

	UE velocity
	120  (km/h)


The corresponding simulation results for IM and background traffics can be seen in the following figures: 
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Figure5.   Active time ratio for IM traffic with different fast dormancy timer and DRX parameters
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Figure6   Active time ratio for background traffic with different fast dormancy timer and DRX parameters
According to [1], for high speed UE, it is obvious that shorter fast dormancy timer has better performance in reduced signaling overhead. According to the above figures, the effect of the DRX is weaker from the perspective of power saving because of the less proportion time UE spent in RRC-Connected mode when shorter fast dormancy timer is adopted (when the fast dormancy timer=1s, the power consumption ratio is below 15%). Also, for the sake of RLF in high speed, it is preferable not to turn on the DRX.
Observation3: For high speed UE, if fast dormancy is adopted with a proper configuration, DRX shows less benefit on power saving because UE will stay in RRC_IDLE for most time.
According to the above three observations, it is proposed:

Proposal1: No need to modify the current DRX procedure for background traffic and IM traffic.
3. Further Consideration

According to the simulation results and observations in section2, current DRX and fast dormancy are sufficient for power saving and reducing RRC signaling overhead for background and IM traffic. But if eNB wants to configure DRX parameters properly and decide precisely when to apply the fast dormancy, it may need acquire some information, such as traffic type and UE speed.
· Traffic type 

Since DRX is defined for downlink PDCCH monitoring and data is transmitted from eNB for the downlink, eNB can acquire the traffic info (e.g. average packet arrival interval), and no UE reporting is needed. But considering the fast dormancy timer, it has relation with uplink transmission, eNB cannot get the uplink traffic info precisely, thus UE provides traffic type related info will be necessary.

·  Speed info

If eNB can determine the UE velocity, no UE assistant info about speed is needed. But if eNB can not get this info, UE may also need to report it to eNB.

Traffic type related info has been discussed in [3], thus we suggest considering whether UE velocity should be reported to eNB.
 Proposal 2: Whether UE velocity should be reported to eNB needs further consideration.
4. Conclusion
According to the presentation in the above sections, it is suggested:
Proposal1: No need to modify the current DRX procedure for background traffic and IM traffic.
Proposal 2: Whether UE velocity should be reported to eNB needs further consideration.
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