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Discussion
1 Introduction 
In LTE, the UE speed estimation is used for setting the optimal mobility parameters/measurement parameters. Under the HETNET scenario, accurate UE speed estimation at the UE and at the eNB will become even more significant. In this contribution we discuss the sufficiency of the existing UE speed estimation mechanism specifically at the eNB. 

2 Discussion
The “UE history information” which is exchanged during handover preparation over both S1 and X2 could be used by the eNB to have an estimate about the UE speed. If we consider UE history as described in 36.300 and 36.423, this information is maintained by the eNB only when the UE is active i.e. in connected mode. The specs are not clear if the history is maintained even after the UE goes into idle mode. The “Time UE stayed in Cell” field from the “Last Visited E-UTRAN cell information” IE is blank when the UE is in Idle. Suppose a UE that is traveling at 60kms but in Idle mode, suddenly comes to Connected mode due to data transfer initiation, the eNB would take some time to arrive a reasonable speed estimate for this UE. It would be some time before the eNB builds a reasonable estimate of the UE speed and during this time there would be a mismatch between the UE speed and the eNB estimate. 
Additionally when considering the UE speed estimate at the eNB under the HETNET scenario the following will also have to be considered: 

1. The increase in the Connected and Idle mode transitions due to new applications in a typical smart phone

2. The increased cell density for a given area and the relative speed with which the eNB will have to arrive at an accurate UE speed
Consider typical Connected and Idle mode transitions in smart phones; we look at one example of the Instant messaging traffic as already discussed under the EDDA WI as an example (Figures 1 & 2). The Instant message inter arrival distribution is provided from the TR 36.822 as reference below. We see that typical interarrival times are in a few seconds. This indicates that typical smart phone can be in and out of connected mode every few seconds.
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Figure 1:  IM Traffic - Packet Inter-Arrival Time CDFs (downlink) (Ref TR 36.822)

[image: image2.emf]10

-3

10

-2

10

-1

10

0

10

1

10

2

10

3

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Packet Inter-Arrival Time (seconds)

CDF

IM: UL Inter-Arrival Distribution

 

 

11

12

25

26

40

41

42

43

44

45

46

58


Figure 2:  IM Traffic - Packet Inter-Arrival Time CDFs (uplink)

If we consider the average amount of Connected and Idle transitions in a given time period for typical smart phones, it becomes clear that the eNB will not be in a position to build a reasonable “UE history information”. This means that the eNB will not have accurate information about the UE speeds and thus may not be in a position to set the optimal mobility parameters/measurement parameters.

Also under HETNET deployment scenario, if we are looking at the UE history information for the purpose of eNB deciding on handover decisions into a pico cell for UEs under high mobility, a finer granularity of the UE mobility state will be needed at the eNB and we may have to provide additional mechanisms at the eNB to arrive at a better UE speed estimates and in relatively short periods of time.

Observation 1: The increased number of small cells in a given area with HETNET deployment and the increased average Connection to Idle mode transitions in smart phones makes the existing “UE history information” insufficient. 

3 Proposals
The impact of the increased number of small cells in a given area with HETNET deployment and the increased average Connection to Idle mode transitions in smart phones will have to be taken into account when the eNB arrives at the UE history information. 
Proposal 1: Agree that the existing mechanism for “UE mobility information” is insufficient for HETNET scenarios. 
Proposal 2: Explore mechanisms for enhancing the UE mobility information available at the eNB to reflect the true speed of the UE.

Proposal 3: Include the problem statement of the insufficiency of the existing UE mobility information for HETNET in the TR.

4 Reference
[1] RP-110438, HetNet mobility improvements for LTE, RAN#51
[2] 3GPP TS 36.300, 36.423
[3] R2-113126:
Discussion of HetNet Mobility Topics for Rel-11
Nokia Siemens Networks, Nokia Corporation Disc

[4] R2-113049:
Consideration on the SI of HetNet mobility improvements for LTE
Huawei, HiSilicon
Disc

[5] R2-111831:
Clarification on HetNet Mobility Improvements Study Item
CATT
Disc











































































