TSG-SA WG1 #35
S1-070214
Bangalore, India,  29 Jan - 2 Feb 2007
Agenda Item:  10.5
Title:
Effectiveness and efficiency of producing communication between the unauthorised users
Source:
NTT DoCoMo
Contact:
         Aki Shimizu (shimizuakihi@s1.nttdocomo.co.jp)
1. Overall

In the last SA1 meeting there was a concern that provisioning of communication between the unauthorised users would give some bad impact on network as it may trigger more congestion. However, after considerable analysis, it was found that this lead to effective and efficient use of network resources.

This document describes the importance of providing paging permission scheme for this usecase within the aspect of network resource efficiency.
2. Proposal
Following description should be added to the PPAC TR.
====================1st Modification part========================

4.3
Communication between UEs in the same area where access control is performed
There are many earthquakes in Japan and it is hardly possible to predict when and where earthquake happens, therefore the approach to increase installed capacity in all the areas that costs considerable much is impossible. In order to produce communication in congestion conditions in the earthquake, it is not only efficient from installed capacity aspect but also vital from service aspect to perform “access control interval application” that description below explains.

There is an area where access control is performed. In order to allow all the users in the area to setup calls, broadcasting access class numbers are changed at an interval of some seconds. For example, in an interval UEs with access class 0 can perform setup and UEs with access classes 1-9 cannot do setup, in another interval UEs with access class 1 can do setup and UEs with access classes 0, 2-9 cannot do setup.
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Figure 4.3-1: Access control interval application
Due to access control interval application, the communication between the unauthorised users in the disaster areas is possible. The communication helps users in the emergency situation. Following are use cases.

· A mother calls to her child to know where he/she is in the disaster areas.
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Figure 4.3-2:  Use-case of the communication between the unauthorised users
4.3.1
Effectiveness and efficiency of producing communication between the unauthorised users
Provisioning of communication between the unauthorised users, with access control interval application, leads to effective and efficient use of network resources. We can confirm of the effectiveness and efficiency in the traffic analysis in the 2005 Miyagi Earthquake. There are two types of the effectiveness and efficiency. One is that Congestion with access control interval application ceases earlier than that without them. It is efficient from the perspective of operation and management. The other is that the users can make sure of safety of their families, relatives, and friends. With permitting terminating calls to the users applied access control barring in addition to the access control interval application, the effectiveness and efficiency get better. Explanation of the analysis is in Annex X.
===================End of 1st modification part=======================
====================2nd Modification part========================

Annex X: Analysis of provisioning of communication between the unauthorised users in the disaster areas
X.1
Model for analysis
X.1.1
 Model case
Traffic is based on national communication in Japan, so the total number of the users is about 45,000,000. Numbers of UEs applied access class barring are based on population in the Miyagi prefecture, so the number is about 3,000,000.
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FigureX.1-1: Image of traffic for the safety confirmation
X.1.2
 System model
· System architecture

Traffic is calculated, based on the architecture in figure 4.3.1-2. The architecture for the traffic analysis is comprised of 300 users in disaster areas and 4,200 users out of disaster area, and node b which has 30 channels in the disaster areas.
[image: image4.png]Overall Architecture

GMSC

(4,200 users out of disaster areas]

300 users in disaster areas





FigureX.1-2: Architecture for the traffic analysis 
· Connection model between users
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FigureX.1-3 Image of connection model and interval of call establishment trigger
Connection model between users, i.e. who a user calls to among the other users, is based on BA model. The degree distribution of the BA Model follows a power law. The degree distribution resulting from the BA model is scale free. In the model users do not move from disaster areas to non-disaster areas, and vice versa. 

Regarding BA model, average number of users for different time length is 3.3, and an initial network of m0 nodes is 2.
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FigureX.1-4: Degree distribution of the BA Model ( P(k)~P-3 ) 
           FigureX.1-5: Scale free network
· Interval of call establishment trigger
An originating user continues to trigger establishment of a call to each terminating user until the calls to all the terminating users can be successfully established. If the one of the terminating users trigger establishment and successfully make it, the originating user ceases trying the establishment of a call to the terminating user. Duration of interval of the trigger is based on Poisson distribution. In the traffic analysis the trigger occurs on average every 10 seconds. After the calls to all the terminating users can be successfully established, the average is to be 1,000 seconds (about 17 minutes)
X.1.3
 Resource allocation
Channel resource allocation procedure in Node B is based on queuing theory. Duration of holding a channel is based on Poisson distribution. In the traffic analysis average of duration of holding channels is 30 seconds.
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FigureX.1-6: Channel resource allocation
X.1.4
 Access Class Barring
UEs of users in the disaster areas are applied access control barring. With the access control interval application, nine out of ten UEs are applied access class restriction. Duration of access control interval is 5 seconds.
X.1.5
 Condition of successful connection establishment
Successful connection establishment without terminating permission in being applied access control barring is following procedure. Refer to FigureX.1-7.
If the originating UE is NOT holding an ongoing call, if access class barring is NOT applied to the originating UE, if channel resource for originating user is available, if the terminating UE is NOT holding an ongoing, if access class barring is NOT applied to the terminating UE, if channel resource for the terminating UE is available, the call is successfully established.
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FigureX.1-7: Successful connection establishment procedure without terminating permission
Successful connection establishment with terminating permission in being applied access control barring is following procedure. Refer to FigureX.1-8.
If the originating UE is NOT holding an ongoing call, if access class barring is NOT applied to the originating UE, if channel resource for originating user is available, if the terminating UE is NOT holding an ongoing, if channel resource for the terminating UE is available, the call is successfully established.
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FigureX.1-8: Successful connection establishment procedure with terminating permission
X.2
Analysis
Investing two types of data, the effectiveness and efficiency can be confirmed. One is the channel occupancy within Node B. Channel occupancy means congestion condition. The other is the number of originating users who have not finished the call to all the terminating users. The number is assumed to be number of users who have not confirmed safety of all the relatives and friends.
Data are calculated in three patterns of conditions. Pattern 1 is without access control interval application. Pattern 2 is with access control interval application. Pattern 3 is with access control interval application and with terminating permission with access control barring. Refer to TableX.2-1.
TableX.2-1: Three patterns of conditions for data analysis
	
	Without terminating permission with access control barring
	With terminating permission with access control barring(Note1)

	Without access control interval application
	Pattern 1
	N/A

	With access control interval application
	Pattern 2
	Pattern 3


Note1: In current specification capability of terminating permission with access control barring is impossible. 
Considered that 2005 Miyagi earthquake lasted about three hours, duration time of data analysis is 10,000 seconds (about 2hour and 50 minutes) in each pattern.  Access class barring with and without interval application is stopped at 5,000 seconds in order to analyse congestion conditions.
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FigureX.2-1: Channel occupancy within Node B in Pattern 1 and 2
Seeing FigureX.2-1, congestion of pattern 2 stopped earlier than that of pattern 1.
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FigureX.2-2: Number of originating users who have not finished the call to all the terminating users 

in pattern 1 and 2
Seeing FigureX.2-2, users in pattern 2 have finished confirmation of safety of all the relatives and friends earlier than users in pattern 1.
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FigureX.2-3: Channel occupancy within Node B of Pattern 2 and 3
Seeing FigureX.2-3, congestion of pattern 3 stopped earlier than that of pattern 2.
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FigureX.2-4: Number of originating users who have not finished the call to all the terminating users 

in pattern 2 and 3
Seeing FigureX.2-4, users in pattern 3 have finished confirmation of safety of all the relatives and friends earlier than users in pattern 2.
In sum, access control interval application makes both of the effectiveness from the perspective of producing value to the users and efficiency from the perspective of resource management be enhanced, additionally terminating permission with access control barring makes them be enhanced. Therefore provisioning of communication between the unauthorised users in the disaster areas is effective and efficient.
TableX.2-2: Rank of three patterns
	
	Effectiveness from the perspective of producing value to the users
	Efficiency from the perspective of resource management

	Pattern 1
	3rd
	3rd

	Pattern 2
	2nd
	2nd

	Pattern 3
	1st
	1st


===================End of 2nd modification part======================






























