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Group paging for M2M group 
Soojung Jung, Jaesun Cha, Seokki Kim, Chulsik Yoon
ETRI 
1. Introduction
According to 16.2.18.7.1[1], group paging may be used for M2M devices. For this, M2M Group identifier (MGID) may be included in a paging message instead of an individual identifier (DID) to identify the group of M2M devices. In the 16m paging operation, an AMS monitors paging group and paging message within a paging listening interval. And the AMS shall monitor a pre-determined frame within a paging listening interval for paging message. The pre-determined frame, Npaging frame, for an AMS is implicitly determined using AMS’s DID and m in PGID-Info message as follows:
Npaging frame = AMS’s deregisration identifier mod m  (1)
For a 16p M2M device which currently belongs to M2M group(s), the M2M device shall simultaneously monitor paging message(s) for individual paging and group paging. There may be M2M devices which belong to same M2M group and shall monitor different locations for paging message. Figure 1 shows an available method that 16p BS transmits the paging message for group paging. In order to ensure that group paging message is received correctly, the 16p BS shall transmit the paging messages that contains the MGID repeatedly within a paging listening interval.
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Figure 1- an available method for group paging   
But, the method represented in Figure 1 is inconsistent with the goal of group paging mechanism, i.e. signaling optimization. 
As alternate method, the 16p BS can transmit the paging message that contains the MGID only once at any location. However, this method also has a drawback. If a M2M device that belong to a M2M group determines the monitoring frame for paging using (1) and monitors the paging message in the same way as 16m, then, in some cases, a M2M device cannot receive the paging message for group paging. That is, if the location of paging message for M2M group and the pre-determined location of paging message for individual M2M device are different, the idle mode M2M device which is not individually paged cannot receive the paging message for M2M group and returns to paging unavailable interval. Figure 2 shows an example mentioned above.
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Figure 2 –an arbitrary location (frame #0) for group paging

In order to ensure that group paging message is received correctly, the 16p BS shall transmit the information about the fixed location for group paging and all M2M devices which are belong to some M2M groups shall monitor the paging message at the fixed location. The location for group paging is determined by m and group paging indicator. Figure 3 and Figure 4 show the example of methods mentioned above. In Figure 3, the location for group paging is the first frame when the group paging indicator and the value of m are set to 0 and 4. When the group paging indicator and the value of m are set to 1 and 4, the location for group paging is the 4th frame in Figure 4.
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Figure 3- Fixed location for group paging with location information (Group paging indicator = 0) 

[image: image4.emf]16p BS

A

-

M

A

P

 

IE

 

fo

r

 A

A

I-

P

A

G

-

A

D

V

A

A

I-

P

A

G

-

A

D

V

(

D

ID

 m

o

d

 

m

=

=

0

)

A

-

M

A

P

 

IE

 f

o

r 

A

A

I-

P

A

G

-

A

D

V

A

A

I-

P

A

G

-

A

D

V

(

D

ID

 

m

o

d

 m

=

=1

)

A

-

M

A

P

 I

E

 f

or

 A

A

I

-

P

A

G

-

A

D

V

A

A

I

-

P

AG

-

A

D

V

(D

I

D

 m

o

d

 m

=

=

2

)

A

-

M

AP

 

IE

 

fo

r

 A

A

I-

P

A

G

-

A

D

V

A

A

I-

P

A

G

-

A

D

V

(D

I

D

 m

o

d

 

m

=

=

3

)

M2M device

(DID mod m ==0, 

MGID #1)

M2M device

(DID mod m ==3, 

MGID #1)

M2M device

(DID mod m ==1, 

MGID #1)

M2M device

(DID mod m ==2, 

MGID #1)

PG

ID

-

In

f

o

(m

=4

,

 g

r

o

up

 

p

a

gi

n

g

 in

d

i

ca

t

o

r=

1

)

(m=4,paging 

group 

indicator=1)

(m=4,group 

paging 

indicator=1)

(m=4,group 

paging 

indicator=1)

(m=4,group 

paging 

indicator=1)

P

a

g

i

n

g

 

l

i

s

t

e

n

i

n

g

 

i

n

t

e

r

v

a

l

Group paging(MGID #1)

PGID-Info(m=4)

Decoding

->group paged

Decoding

->group paged

Decoding

->group paged

Decoding

->group paged

Decoding

->not paged

Decoding

->not paged

Decoding

->not paged


Figure 4- Fixed location for group paging with location information (Group paging indicator = 1)
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3. Proposed Text 
We differentiated any texts modified by this contribution by using a different color as follows.

· Texts added by this contribution: blue underlined texts
· Texts deleted by this contribution: red strikeout texts
----------------- Start of the text proposal ---------------------------------------------------------------------------------------
[Add the following text on line 37, page 4]

16.2.3.24 PGID-Info (paging group information) Message

Modify Table 701 as indicated

Table 701 – PGID-Info Message Field Description
	Field
	Size(bits)
	Value/Description
	Condition

	For(i=0;i<Num_PGIDs;i++){
	
	
	

	PGID
	16
	
	

	m
	2
	
	

	Group paging indicator
	1
	Indicate the location of group paging message. 
0:the first among frames determined by the value of ‘m’
1:the last among frames determined by the value of ‘m’ 
	Present when group paging is supported.

	}
	
	
	

	…….
	
	
	


16.2.18.7.1 Paging operation
[Add the following text on line 65, page 6]

Group paging may be used for M2M devices. For this, M2M Group Identifier (MGID) defined in 16.2.1.3.1 may be included in a paging message instead of an individual identifier to identify the group of M2M devices. In order to ensure that group paging message is received correctly, the 16p BS shall transmit the location information of the paging message including M2M Group Identifiers (MGIDs). A M2M device which is belongs to one or more M2M groups shall monitor the pre-determined frame for group paging based on the location information described by Group paging indicator in PGID-Info message.
----------------- End of the text proposal ----------------------------------------------------------------------------------------
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