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Hearability improvement by PRS and tighter eNB synchronization 

Expected accuracy through simulations

AGPS+DL-OTDOA+ECID will meet FCC E911 mandate

Potential issues and resolutions

Obstacles to extend stand-alone LMU into LTE

Alternative UTDOA with Integrated LMU 

Expected accuracy through simulations

Potential issues and resolutions
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Hearability enhancement with PRS [1]
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Efficient mobile advertizing, 

Real-time traffic jam prediction, 

Minimize driving test (MDT) for low-cost performance monitoring

New business development 

Only to satisfy 100m 67% and 300m 95%

No change at all to low-end handsets

Still can leverage AGPS in the high-end handsets by UE based AGPS
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UTDOA is a Rel-10 Work Item with 6-month study phase.

For example, interference randomization or cancellation
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�

�

Personal locator service/ personal security

Friends/family circles

Location assisted yellow pages

On line navigation and directions services

Fleet management (AVL - automatic vehicle location)

�

Geographic User Behavior – combining UE location with UE Presence, where they 
are and what they do.

Applications tailored to enterprise users: Efficient wireless advertisement, MDT 
wireless system performance optimization, new business development, and so 
forth. 
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MIM 
LABEL

3GPP 
QCI 
value

3GPP 
Priority

3GPP L2 PACKET 
DELAY BUDGET (PDB)

3GPP L2 PACKET 
LOSS RATE (PLR)

3GPP EXAMPLE SERVICES

GBR-1 1 (GBR) 2 100 ms 10-2 Conversational Voice

GBR-2 2 (GBR) 4 150 ms 10-3 Conversational Video (Live Streaming)

GBR-3 3 (GBR) 3 50 ms 10-3 Real Time Gaming

GBR-4 4 (GBR) 5 300 ms 10-6 Non-Conversational Video (Buffered Streaming)

GBR-5 5 (non-
GBR)

1 100 ms 10-6 IMS Signalling

GBR-6 6 (non-
GBR) 6 300 ms 10-6

Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 
sharing, progressive video, etc.)

GBR-7 7 (non-
GBR) 7 100 ms 10-3

Voice,
Video (Live Streaming)
Interactive Gaming

GBR-8 8 (non-
GBR) 8

300 ms 10-6
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 
sharing, progressive video, etc.)

GBR-
9

9 (non-
GBR)

9

Where     QCI – QoS (quality of service) Class Identifier

GBR – Guaranteed Bit Rate

3GPP TS 23.203 specifies the following QCIs and associated L2 parameters:
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•UE•

Base Station

•- •

•

•MME•

•

•Server •

Data Synthesis

CallP Geolocation

Option 1: Pull (Presence+Location)

Option 2: Push 
(Presence+Location)

Information Flow of 
Geographic User Behavior

Geographic User Behavior ~ {eNB ID, Cell ID, UE ID, Time Stamp, 
UE Location, UE Presence}

Where

- UE Location = [latitude, longitude, altitude]

- UE Presence = [active state, QCI value, TBD]
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A user Gets an 
alert of geo_ads 

in IM or a SMS 
from MAC 

Stores in the Mall 
prepared geo_ads to let 
MAC deliver the ads to 

mobiles within 500m 
radius for a limited time. 

Black Friday at Mall!
Mobile Advertizing 

Company (MAC) 
subscribed from ALU 

Ecos Data Service, 
which provides accurate, 

low-cost location-based 
advertizing.

Starting at 4:30pm on 
Black Friday, MAC will 

send the geo_ads to all 
mobiles within 500m 

circle  if they allowing 
unsolicited 

advertisement.

Clicking the alert, a list of 
big sales shown on the 

screen with store names 
and time limit

500m circle

Store location
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The user takes a 
detour to bypass 

the jam.

TAC put all UE positions 
continuously onto the 
map and monitors the 

speed of mobiles on 
major roads to generate 

geo_alert. 

Attending an Important Meeting!
Traffic Alert Company 

(TAC) subscribed from 
ALU Ecos Data Service, 

which provides a 
continuous data flow  of 

ALL mobile positions.

A user subscribe to TAC 
receives real-time 

geo_alert on the screen 
with a map showing 
which road has jam.

Arriving at the meeting 
just on time!
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The association of UE 
locations with their call 
attributes reveal where 
the call drops happens 
and possible reasons. 

Why So Many Call Drops There!

WMC subscribed ALU’s 
Ecos Data Service,  

which provides PCMD 
data flow with real-time  

locations for all mobiles 
periodically.

Data synthesis to find the 
reasons for call drops in 

this geographic area. 

Call Flow 
Analysis

VAS outsourced its 
wireless network 

maintenance to a 3rd

company called WMC.
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Users watch videos 
on NJ PATH in rush 

hours and in airports 
from 2:00pm –

2:00am the most. 

SVC delivers video clips 
of wild animals and 

want to have an idea 
where and when users 

are most likely to watch  
video clips. 

When and Where People Watch Video Clip?
Safari Video Company 
(SVC) subscribed from 

ALU of raw or processed 
(additional fee) Ecos 
data which provides 

both location and 
presence for all UEs.

SVC requested specific 
bandwidth and time 

period from the wireless 
communication service.

Airport

NJ PATH
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Pets Cute company 
(PCC) wants to know if 

it is a good plan to open 
a PCC franchise locally, 

but there is already a 
Petsmart store. 

Open a Pet Shop Here?
Business Assistance 

Company (BAC) 
subscribed from ALU 

Ecos data with 
designated statistics 

(additional fee).

SMC goes to BAC to 
purchase report of 
traffic flow pattern 

(volume vs time period) 
at the store site 

(parking lot and store).

A new PCC store 
opened!

Parking Lot

2008          2009         2010
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