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Introduction
In RAN2 #78 meeting chair notes [1], the following discussion is initiated: 
=>	We introduce the possibility for the UE to provide mobility information to the NW during transition from IDLE to RRC connected.
The details of the UE mobility information are FFS.
FFS how the NW will configure the functionality in the UE. 

In this contribution, we analyze the performance of the currently existing mechanism for optimizing DRX as well as for reducing RRC signaling without utilizing UE mobility assistance information, and then analyze some problems may be introduced by UE mobility assistance information. 
Analysis of performance of the existing mechanism
Performance on optimizing DRX
In the previous RAN2 meetings, lots of simulation results on DRX were submitted and RAN2 has reached the agreement that longer DRX cycle setting can achieve better power saving performance. However, using a long DRX cycle configuration may have a negative effect on the handover performance for high speed UE. According to [2], for 120km/h case, the RLF failure rate is not acceptable 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 also give good performance on power consumption as shown below. 
In terms of power consumption, our simulations show that shorter long DRX cycle value=80ms still brings good power consumption performance 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 ratios, while 160ms brings about 4% and the gain is not that significant, compared with the no-DRX settings.
Since a comparatively short DRX value (e.g.80ms) shows good performance on both RLF and power consumption at different velocity and longer DRX cycle brings marginal gain for power consumption as well as potential RLF, there is no strong need to change DRX cycle with the change of velocity. A comparatively longer longDRX-cycle length like 160ms is not necessarily needed.
Observation 1：A comparatively short DRX cycle (e.g.80ms) shows good performance on both RLF and power consumption at different velocity. And changing DRX cycle with the velocity brings marginal improvements. 
Performance on reducing RRC signaling  
In terms of reducing RRC signaling, the mechanisms proposed so far are mainly to minimize the handover signaling by introducing a small amount of signaling on RRC connection releasing and rebuilding.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2] Here mobility based network initiated dormancy mechanism [3] has a pretty good performance on reducing overall signaling overhead even without any mobility information from either IDLE or CONNECTED UEs. In this mechanism, 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; ii) a need of 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 when less than N seconds passed since the last data transmission, the handover is performed and the RRC connection is not released. Note that the eNB releases a UE’s RRC connection only if both of the two criteria are met as illustrated in Figure 2 and described above.                  Figure2. Illustration of mobility based network initiated dormancy mechanism
Here our simulations show the RRC signaling overhead for different speeds and different RRC connection release timer values based on this mechanism. 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 3: Overall UL/DL Signaling overhead ratio (%) for IM traffic
	[image: cid:image009.png@01CD31BA.F90031B0]
	[image: cid:image010.png@01CD31BA.F90031B0]


Figure 4: Overall UL/DL Signaling overhead ratio (%) for Background traffic
It can be observed in Figure 3 that when UE moves at speed of 40km/h or even higher, the RRC connection release timer setting at the shortest value can achieve the lowest RRC signaling overhead. For low speed UE (below 40km/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. Figure 4 shows the same trend that the RRC connection release timer setting at 2s has achieved almost the lowest RRC signaling overhead for all the UE velocity levels. There is no strong need to change RRC connection release timer with the UE mobility.
Observation 2: Mobility based network initiated dormancy mechanism with proper RT (e.g.2s) shows good performance on reducing RRC signalling at different velocity. 
Analysis of introducing UE mobility assistance information reporting
In RAN2 #78 meeting, many companies suggested to provide mobility information to the NW during transition from IDLE to CONNECTED in order to enable the network to configure suitable DRX parameters and to reduce RRC signaling overhead. However, based on the analysis above, the currently existing mechanism already shows good performance without using any UE mobility assistance information. Besides, introducing UE mobility assistance information reporting would also bring some problems.
Firstly, it seems that the most obvious solution for the mobility assistance information reporting during transition from IDLE to CONNECTED is to report the MSE (Mobility State Estimate), which is based purely on the cell changes within a given time period (specified in TS 36.304). Another solution is to report history information in terms of cell IDs and time stayed in the cell(s) (which is not in current specification) preceding the connection set up. The accuracy of both solutions highly depends on many factors, like cell-size, UE trajectory etc. And these uncertain factors could cause the mobility information to be very unreliable. According to the RAN2#78 meeting minutes [1], the MSE is confirmed to be inaccurate in the HetNet scenarios. The agreement is quoted below:
=>	  The MSE is not as accurate in HetNet environments as in macro only deployments since it does not take into account cell sizes.
Possible enhancements to the UE-based MSE should serve the purpose of enhanced mobility performance (not only for the sake of enhancing the MSE estimate)
On the other hand, for the operators it takes significant effort on parameter settings for a stable and reliable MSE. Given that nature, achieved gain is even more uncertain introducing in the real network.
Observation 3: The MSE in HetNet environments is not as accurate as that in macro only deployments.
From our understanding, the currently existing mechanism is sufficient for optimizing DRX as well as for reducing RRC signaling and there is no need of reporting mobility information when the achieved gain is not clear. 
Proposal 1: RAN2 is kindly asked to reassess the gain of providing IDLE mobility information to the NW during the transition from IDLE to CONNECTED, and evaluate the accuracy of IDLE mobility information introduced. 
Conclusion
In this paper, we firstly analyze the performance of the currently existing mechanism for optimizing DRX as well as for reducing RRC signaling without introducing UE mobility assistance information, and then analyze some problems may be induced by UE mobility assistance information. According to the analysis given in the above sections, we have the following observations:
Observation 1：A comparatively short DRX cycle (e.g.80ms) shows good performance on both RLF and power consumption at different velocity. And changing DRX cycle with the velocity brings marginal improvements. 
Observation 2: Mobility based network initiated dormancy mechanism with proper RT (e.g.2s) shows good performance on reducing RRC signalling at different velocity. 
Observation 3: The MSE in HetNet environments is not as accurate as that in macro only deployments.
Then we have the following proposal:
Proposal 1: RAN2 is kindly asked to reassess the gain of providing IDLE mobility information to the NW during the transition from IDLE to CONNECTED, and evaluate the accuracy of IDLE mobility information introduced. 
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