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Introduction

In SA1, a new WI on “Registration in Densely-populated area (RED)” has begun its work, and a LS has been sent to RAN and GERAN with CC to SA2 and CT1 (see C1-070392).
In order to understand what this WI is, and to consider any actions CT1 may need in the future, the attached file, which was presented at SA1#35 (Bangalore, India,  29 Jan - 2 Feb 2007) as S1-070128, will introduce what this WI is.


[image: image1.emf]S1-070128.ppt


_1232136454.ppt
TSG-SA WG1 #35			               S1-070128
Bangalore, India,  29 Jan - 2 Feb 2007			   Agenda Item:  9.2



Registration in Densely-populated area

(RED)

NTT DoCoMo, Inc.

January 29th, 2007











TSG-SA WG1 #35			               S1-070128
Bangalore, India,  29 Jan - 2 Feb 2007			   Agenda Item:  9.2



Background





（A） is the average of all municipality in Tokyo metropolitan area

（B） is the average of Chiyoda-ku, Chuo-ku, and Minato-ku

Figure1: Daytime population of Tokyo metropolitan area

		Tokyo city 



- is densely-populated area,

		 has a big gap in population btw day and night.



		Many workers commute by train to central area of Tokyo in the morning.



		This commuting causes burst traffic, especially burst registration traffic around Tokyo Loop line (major line).



（Reference） http://www.tca.or.jp/japan/database/daisu/yymm/0612matu.html

Tokyo Loop line

Table1: The number of subscribers within Tokyo area

		Population （person／k㎡）

		Night-time		Daytime

		Average of municipality （A）		2548k㎡		2831k㎡

		Average of Tokyo station area（B）		6015k㎡		59510k㎡

		（B）／（A）		2.4		21.0



		Total subscriber		Subscriber in Tokyo metropolitan area		Share

		DoCoMo		52 million		21 million		55.2％

		Company A		27 million		98 million		28.5％

		Company S		15 million		53 million		16.3％
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LA border

LA#1

Issue caused by burst registration 

LA#2

Users in moving train is out of service

Users out of  moving train is also out of service

Burst LAU

Congestion

At the border of LA/RA, end users are unavailable to access communication service (voice or mail) for certain time period due to congestion caused by burst LAU/RAU.
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Cell Area Size

Solution approach based on current spec.

DCH/

DCSH

PCH

FACH

common

dedicated



PCH

FACH

common

dedicated

DCH/

DCSH

Channel Resource mapping image per cell

Before

After



- Non-dynamic solution as it requires re-coordination of cell area; and

- Non-cost efficient solution as it needs installation of new equipment.

= Conclusion =

LA#1

LA#2

Increasing SCCPH (common channel) resource capacity
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High level requirement

		Provide the same accessibility to communication services (e.g. voice or mail) to users close to the border of LA/RA in densely-populated area.



		Minimize the impact on configuration of already installed equipment (e.g. base station ) as much as possible.



		Avoid network configuration based solution (e.g re-coordination of network structure) as much as possible.
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Possible solution approach

SCCPH resource of a cell

Cell area size

:Cell

Multiple Location Area per cell area

Location Area

LA#1

LA#2

LA#3





























LA#4

Cell

:UEs of class A

:UEs of class B

LAs for UEs of class B

LAs for UEs of class A

Messages of LAU are distributed to multiple cell areas

Future proof solution with Multiple Location Area per cell

- It shall not require resource re-configuration and re-coordination of cell area; and

- It does not depend on  the number of densely registration traffic area.

= Conclusion =
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Summary

Out of this analysis, it is expected to establish WI,  

		to study usecases in densely-populated area 

		to clarify requirements.

		to enable potential solutions to be studied by the technical groups, e.g. RAN2, CT1.



		







Corresponding work item description paper, S1-070129 is 

provided for establishment of this new work item.

As for one of the feasible solutions, it is already found that Multiple Location Area in a cell area would satisfy three high level requirements.
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Ref.
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Ref. Population density in big cites

		Population density (person/km²)

		City name		Density		Densest district

		New York City, United States		10,292/km²		Manhattan (25,849/km²)

		Seoul, South Korea		16,391/km²

		Mumbai, India		29,434/km²

		City of Paris (part of Paris metro area), France		24,775/km²		11th arrondissement  40,000/km²

		Madrid, Spain		5,280/km²		32,103/km²

		Hong Kong, People’s Republic of China		6,688/km²		Kwun Tong (55,000/km²)

		Tokyo, Japan		13,800/km²		Chiyoda-ku (59,510/km²)

		Macau, People’s Republic of China		16,521/km²		Macau Peninsula(60,000/km²)

		Shanghai, People's Republic of China		2,700/km²		Huangpu (126,500/km²)
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Ref. Japanese Jam-packed train

		In the Tokyo metropolitan region, railway track stretches in finely meshed pattern.

		For example, hub station like a Shinagawa are used 800 thousand people per day. Shinjuku station are used 3.5 million people per day, this is the biggest number in the world.



Metoro (Subway map)

JR (Railroad map)

		Rush hour is every at 7 am to 9 am, MON thru FRI. There are 200 to 300 people per carload, 3000 to 4500 people per trainload in rush hour.



		In Japan, Jam-packed train has became an everyday affair, to existing unusual job as fit someone into the train.
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