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1. Introduction
In RAN2 #77bis meeting chair notes, the following discussion is initiated: 

=>
Email discussion (LTE/EDDA) until next meeting to discuss the benefit/need of assistance information for EDDA: 1) data / traffic characteristic information; 2) some form of UE preference for latency/power/DRX; 3) UE mobility information. If possible, output should be an agreeable stage-2 text proposal 
In this contribution, we analyse the necessity of reporting UE assistance information to enable the network to configure optimal DRX parameters and reduce RRC signaling overhead. And based on the assistance information we give some suggestions on how to continue the work on eDDA.

2. Analysis of UE mobility assistance information 
2.1. Analysis of UE mobility assistance information for optimizing DRX
In the RAN2#77bis meeting, lots of simulation results on DRX were submitted and RAN2 reached the following agreement after discussion:
=>
from a power consumption point of view there it makes no significant difference whether the eNB keeps the UE RRC Connected or releases it to IDLE if the DRX settings are the same. Therefore, the network can decide based on other factors (e.g. UE mobility, traffic pattern, …) whether it wants to release the UE or keep it RRC connected 
Note that the agreement was reached on the condition that the DRX cycle was set equal to paging cycle, e.g.320ms, 640ms. From this perspective, the existing DRX mechanism with longer DRX cycle setting can achieve ideal power saving performance. 
However, using such a long DRX cycle configuration may have a negative effect on the UE handover performance for the handover decisions could be postponed due to the long DRX sleep periods, and this would lead to bad user experience. According to [1], longer DRX cycle length (even with the use of short DRXwhich potentially increases more scheduling opportunities and improves the mobility robustness) introduces severe RLF problems for high velocities UE. For 3 km/h case as well as for 30 km/h case, it is quite robust against the RLF even though applying the long DRX values of 320ms. For 120km/h case, the RLF failures cannot be tolerable while using the long DRX value of 160ms. By contrast, a slightly shorter DRX cycle value=80ms can ensure mobility robust for all the velocity levels, and achieve a good performance on power saving, as the simulation results given below. 
Observation 1: For high mobility cases, shorter DRX cycle (e.g.80ms) is more preferred to avoid severe RLF failures.
Based on the analysis above, it seems that there is a benefit in having different DRX settings for different UE velocity levels to achieve better handover performance so that the UE mobility assistance information seems to be requested from the UE. However, this scheme would add extra complexity to UE’s implementation and even much more power consumption in UE’s speed estimation process. And there is also the situation that when the UE velocity level varies on time, the frequent reports sent by UE and the frequent DRX reconfiguration messages sent by eNB would also increase signaling overheads on the radio interface.  For the simplicity of UE and the network, it is preferable to configure the UE with a relatively shorter DRX value for all the UE velocity levels. To add to it, our simulations show how shorter DRX cycle settings work in Full Connected Mode (No RRC connection release timer involves). The simulation results are listed below：

                                                      Table1.     Simulation Parameters for UE

	Parameters
	Values

	longDRX-Cycle
	40/80/160 (ms)

	onDurationTimer
	5    (ms)

	drx-InactivityTimer
	10    (ms)

	drxShortCycleTimer
	0   (ms)

	UE velocity
	0/18/30   (km/h)
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Figure1.   Active time ratio (%) for background traffic with 80ms longDRX-Cycle
Figure1 shows that, DRX cycle (e.g.80ms) brings about 8% active time ratio, while 160ms brings about 4% and the gain is not that significant, considering the overall power consumption of UE.

Observation 2: A comparatively shorter DRX cycle (e.g.80ms) still brings considerable gain for power consumption.
Compared with 80ms longDRX-Cycle, the marginal UE power saving gain achieved by 160ms is limited. And 80ms longDRX-Cycle shows a much better performance against RLF. Thus we propose that it is preferable to configure the UE a comparative shorter DRX value for all the UE velocity levels. Thus the UE mobility assistance information is not necessary for optimizing DRX.
Proposal 1：UE mobility assistance information is not necessary for optimizing DRX
2.2. Analysis of UE mobility assistance information for reducing RRC signalling  
In terms of reducing RRC signaling, a lot of simulations[2] have proved that it is desirable to place the UE in RRC Idle State as much as possible when UE moves at high speed while keep UE in RRC Connected states to avoid frequent transitions when UE moves at low speed.
By contrast, the simulations of the RRC signaling overhead for different speeds and different RRC connection release timer values based on mobility based network initiated dormancy mechanism are listed below. In this scheme, the eNB releases a UE’s RRC connection only if both of the following criteria are met:  i) there has been no data activity for the UE for the past N seconds, and ii) a need for handover for the UE has been identified (e.g. the eNB has received a measurement report with A3 event).  Thus, the eNB performs RRC connection release instead of performing handover. If a handover is required within N seconds of previous user-plane activity, the handover is performed and the RRC connection is not released. Note that the benchmark of RRC signaling overhead in the following figures is the Full Connected Mode case, which means the basic assumption is that the RRC signaling overhead to data of the Full Connected Mode case is 0% and the RRC signaling overhead to data of the other cases are all compared to the benchmark.
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Figure 2: Overall UL/DL Signaling overhead ratio (%) for IM traffic
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Figure 3: Overall UL/DL Signaling overhead ratio (%) for Background traffic
It can be observed in Figure2, when UE moves at speed of 30k/h or even higher, the RRC connection release timer setting to the shortest value can achieve the lowest RRC signaling overhead. For low speed UE(below 30km/h), there is not much difference between RRC connection release timer settings, since the increased RRC signaling overhead is rather small, below 5% and 2.5% for UL and DL compared to the Full Connected Mode.Figure3 shows the same trend that the RRC connection release timer setting to 2s  has achieved the lowest RRC signaling overhead for all the UE velocity levels. 
Observation 3: A comparatively shorter RRC connection release timer setting (e.g.2s) brings good performance in terms of signalling overhead for all the UE velocity levels for mobility based network initiated dormancy mechanism.
From the observation, it is clear that the mobility based network initiated dormancy mechanism brings good performance for reducing overall signalling overhead even without any mobility info reported by UE. The reason is that if a UE’s release timer expires, the network does not release the UE immediately until it sees a handover event. In this procedure, the high speed UEs will be released quickly and the low speed UEs will stay in connected mode for a long time. Hence UE mobility assistance information is not necessary for this release timer mechanism and all UEs with different speeds can have the same release timer value.
Proposal2: UE mobility assistance information is not necessary for mobility based network initiated dormancy mechanism to reduce signalling overhead.
3. Analysis of UE data / traffic characteristic or UE preference assistance information 
In the RAN2#77bis meeting, after the evaluation of DRX parameters switching [3], RAN2 reached the following agreement after discussion:
=>Most companies think that there is a benefit in terms of battery consumption and performance to adjust the DRX configuration to the current traffic (even if all traffic is mapped onto the default bearer).
In this paper, we propose the solution that eNB can configure UE with one proper DRX configuration and dormancy mechanism by simply utilizing the assistance information such as an indication of traffic characteristics or UE preference for latency or power. And the indication could be kept to a single bit.

A possible procedure is:

a) UE may send its indication of traffic characteristics or its preference for latency or power to the eNB. In the presence of IM or background traffic, the indication bit is 1 which means the UE can accept larger delays, while in the presence of other traffic, the indication bit is 0; Or UE may send a indication bit 1 or 0 to inform eNB its preference for latency or power. In conclusion, UE could send its indication based on its implementation, such as using additional cross layer information or the screen status or even user interactions.

b)  eNB may configure UE with one proper DRX configuration based on UE’s indication; Or eNB  initiate dormancy mechanism based on UE’s indication, e.g.eNB may initiate dormancy mechanism for IM or background UE while for none IM or background UE, eNB would keep UE in Full Connected Mode;
c) UE may resend its indication when its traffic characteristics or its preference change, and eNB may reconfigure UE with proper DRX configuration or change its dormancy mechanism for the UE according to UE’s indication;

Proposal 3: UE data / traffic characteristic or UE preference assistance information could be kept to a single bit for optimizing DRX and dormancy mechanism
4. Conclusion
In this paper, we analysed the need for UE assistance information to enable the network to configure optimal DRX parameters and to reduce RRC signaling overhead. According to the analysis in the above sections, we have the following observations:

Observation 1: For high mobility cases, shorter DRX cycle (e.g.80ms) is more preferred to avoid severe RLF failures.
Observation 2: A comparatively shorter DRX cycle (e.g.80ms) still brings considerable gain for power consumption.
Observation 3: A comparatively shorter RRC connection release timer setting (e.g.2s) brings good performance in terms of signalling overhead for all the UE velocity levels for mobility based network initiated dormancy mechanism.

And it is suggested that:

Proposal 1: UE mobility assistance information is not necessary for optimizing DRX.
Proposal 2: UE mobility assistance information is not necessary for mobility based network initiated dormancy mechanism to reduce signalling overhead.
Proposal 3: UE data / traffic characteristic or UE preference assistance information could be kept to a single bit for optimizing DRX and dormancy mechanism.
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