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1. Introduction
In RAN2#78 after email discussion of what all can be assistance information from UE in eDDA scenario following agreement was reached related to UE mobility information [1]:
	Agreements
UE assistance information for RRM and UE power optimisations

In order to optimise the user experience and (for instance) to assist the eNB in configuring connected mode parameters and connection release handling, the UE may be configured to send assistance information to the eNB comprising:
-
.......................................................
..............................................................

.............................................................
-
UE mobility information:

-
Introduce the possibility for the UE to provide mobility information to the NW during transition from IDLE to RRC connected
Note:
The details of the UE mobility information and how the NW will configure the functionality in the UE are FFSThe network response to the UE assistance information is left to network implementation.



The intention of providing UE mobility information during Idle to connected state is to provide eNB the perspective of UE speed. This information can be used by eNB to set appropriate connection release timer or use this in deciding the handover. Since eNB itself can find the UE speed in connected state so this information provided by UE to eNB is limited only to the idle state UE speed and provided during Idle to connected state. In this document we discuss what potential mechanism for UE mobility information is?
2. Discussion
From the agreements achieved in RAN2 #78 it is clear that UE needs to estimate its mobility in idle state and provide this information to eNB during Idle to connected state transition. There exist several possibilities in estimating the idle state mobility by UE and providing it to eNB:

Option 1: Mobility State Estimation (MSE) 
This is existing mechanism in LTE where UE count number of cell changes during certain time window and decides the mobility state (Normal, Medium, High) based on the thresholds provided by eNB. The advantage of this mechanism is that it is existing mechanism and hence efforts in standardisation are not needed. However some companies think that this is not accurate and reliable mechanism so we need to find an alternative mechanism.  

In [3] back ground traffic from Skype (5 hours trace) is used for simulation for various UE speeds and connection to release timer. Considering the fact that connection opening and handover involves roughly similar amounts of signalling overhead in the air interface [3] suggests that Signaling overhead reduction advantage diminishes even at speed as low as 30 KMPH as at this speed handovers are also high.

Results from [3] are pasted below for easy reference:
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 Figure 3: Skype performance w.r.t Connected to Idle Release Timer Vs UE Speed


So if it is possible to reliably detect that UE speed is 30 KMPH or less then it serves the purpose of providing UE mobility information for deciding proper values of connection release timer. This means if existing LTE mechanism of MSE works well for UE speed of 30 KMPH or less then MSE is sufficiently reliable and useful mechanism in eDDA context for UE mobility estimate and providing it to eNB during idle to connected transition. It is very well established in [4] that for normal UE speed MSE is very accurate and reliable. Based on observations made in [3] and [4] it is clear that existing LTE MSE mechanism is sufficiently reliable and accurate for the purpose of estimation of UE mobility and providing it to eNB during Idle to connected mode transition. Since this information is just for the purpose of optimisation of connection release timer so it is safe to assume that existing MSE is useful for eDDA context.
Observation 1: Existing LTE mechanism of MSE is sufficiently accurate and reliable for the purpose mobility estimation in reporting during idle to connected transition for eDDA context.

Option 2: Number of reselections 
There exist two possibilities for counting. 

1. Number of reselection for complete idle period. Problem with this approach is since there is no information related to time i.e. for how long UE was in idle so this information is vague in nature.
2. Number of reselection in last x seconds prior to transition into connected state. This in a sense similar to MSE with only difference of a value instead of quantisation into Normal/Medium/High speed. As this number of reselection can be any number so we might end up providing more number of signalling bits or perform quantisation. If we perform quantisation it is then same as MSE. As we have seen with MSE above (in option 1) that quantisation has no effect for the desirable speed zone i.e. Normal. So still MSE is better choice compared to number of reselection in last x seconds prior to transition into connected state.
Observation 2: Number of reselection during complete idle mode is vague information as there is no time information attached with it.

Observation 3: Number of reselection in last x seconds prior to transition in to connected state is in essence similar to MSE. 
Option 3: Amount of time UE was in idle mode before transitioning to connected mode

UE can be in idle mode for very unpredictable amount of time. From signalling purpose this will require relatively more number of bits with not much additional benefit. 
Observation 3: Amount of time UE was in idle mode before transitioning to connected mode will require relatively more number of bits but there is not much additional benefit.

 Option 4: Doppler Frequency Estimation
Certain UE receiver might be implementing Doppler frequency estimation to enhance some of the algorithms [4]. However this cannot be justification for making Doppler frequency estimation as mandatory feature for all UE just for the purpose of estimation and reporting of mobility information in eDDA context. There are several other issues with Doppler frequency estimation such as estimation varies a lot depending upon surrounding. It can also happen that UE might be slow moving but if nearby objects are fast moving the estimate of UE speed can show that UE is fast moving. Since the UE mobility information is for idle state case where UE is supposed to be in sleep for longer duration to save power. So infrequent measurements performed to estimate Doppler frequency will lead to even more inaccurate speed estimation.
Observation 4: Doppler Frequency Estimation is not reliable and accurate mechanism for UE mobility estimation purpose. 
Proposal 1: Taking all the observations (1-4) into account existing MSE is sufficiently reliable and simple mechanism for the purpose of UE mobility information reporting during idle to connected more transition.

3. Conclusion

In this document we discussed various options of finding UE mobility and then reporting it to eNB during idle to connected transition. Taking all the observations into account for simple, reliable and accurate, standard effort into account we propose:
Proposal 1: Taking all the observations (1-4) into account existing MSE is sufficiently reliable and simple mechanism for the purpose of UE mobility information reporting during idle to connected more transition.
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