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Abstract about this document

This document describes about the condition that CS becomes “BUSY”
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1. Overview

Overview

A CS has following resources.

- 8 RTP resources
used for transmitting RTP packets

-4 DSP resources
used for voice processing

- 48 SIP session resources
used for keeping SIP sessions

aaaaaaaaa If the CS uses fully one of above,
the CS will be “BUSY” state .
The PS which is under “BUSY” CS may
be not able to make/ receive a phone call
depending on state of adjacent CS even if
the PSis in coverage area of the CS.

This document describes how the PS uses
CS’s resources in several situation.
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2. Basic actions (The point of RTP&DSP resources)

In-use & PS number
Stan d by RTP resource o _
In following illustration, standby mode is the condition that L] notinuse
- PS1 executes location registration to CS2. (PS1 becomes Standby) In-use & PS number
- CS2 sends SIP-REGISTER packet to SIP server for PS1. DSPresource o ot inuse
Whenever a PS becomes standby mode under a CS, CS sends standb
SIP-REGISTER packet to SIP server for the PS. PS status (ngatign registration)
i === During a call
PS can execute location registration WITHOUT any resources.
SIP server
miminin O0Oo0oo O00oo
000 OoOoon OoOoon
B Cs1 B Cs2 ma | CS3
oooo oo0on oooo
’ l PS
1
RF Coverage Area of CS1 RF Coverage Area of CS2
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2. Basic actions (The point of RTP&DSP resources)

I In-use & PS number
Roaming RTP resource B "™
Roaming is the action that a PS executes location registration to the others O] Meipres
when the PS is in standby mode. In following illustration, SE In-use & PS number
Stepl. PS1is in standby under CS2. (Refer to Page 5) fesieltine s [] Notin-use
Step2. PS1 moves to under CS1. Standby
Step3. PS1 becomes in standby under CS1. PS status (Location registration)
At Step3, =—— During a call
- CS1 sends SIP-REGISTER packet to SIP server for PS1.
- CS2 does NOT send SIP-REGISTER packet. SIP server
- PS1 does NOT use any resources.
OoOooo OoOooo OoOo0
OoOoog OoOoon OoOoon
B Cs1 B Cs2 B Cs3
oooo oo0on oooo

Roaming
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2. Basic actions (The point of RTP&DSP resources)

Tal k T s Il in-use & PS number
During a call (= Talk condition), CS must handle the voice processing [ Notin-use
and transmit RTP packet. OSP In-use & PS number
resource [ Notin-use
Therefore, in following illustration, .
- PS1uses 1 RTP and 1 DSP resource of CS1. PS status (Lol (g
=== During a call
SIP server
RTP packets
-
000 o000 000
o000 o000 EI m|impm
\ 4
B Cs1 B Cs2 B Cs3
aoono aooono aooono
1
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2. Basic actions (The point of RTP&DSP resources)

Hand Over (H.O-) RTP resource m In-use & PS number

Not in-use

Hand over is the action that a PS moves between two CSs during a call. O
In following illustration, PS1 moves under CS2 from the condition in page 7 In-use & PS number
CS1 keeps PS1 registered to SIP server. DSP resource [] nNotinuse

(CS2 does NOT send SIP-REGISTER packet.)

S0,CS2 sends RTP packets to SIP server via original CS(CS1). PS status fﬁiﬂ;’tﬁ’({n registration)
Voice processing is done by CS2. = —— During a call
Finally, PS1 uses ;
-1 RTP and 1 DSP resource of CS2 and SIP server
- 1 RTP resource of CS1.
RTP packets '
p_— -
O 00O OO0
Oooog OoOon O0o0oo
vy \{
B Cs1 B Cs2 ma | CS3
minjinin aooan oooo

Hand over

[
..................................................... ,
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2. Basic actions (The point of RTP&DSP resources)

Hand Over (HO) RTP resource m In-use & PS number

In following illustration, PS1 has moved to CS3 from the condition in page 8. Notin-use

CS2releases all resources.
CS3 sends RTP packets to SIP server via CS1 in this time.
CS3 also doesn’t send SIP-REGISTER packet.

DSP resource

O
In-use & PS number
O

Not in-use

. . . 00 Standby
V_0|ce processing is done by CS3. PS status (Location registration)
Finally, PS1 uses ; B —— During a call
-1 RTP and 1 DSP resource of CS3 and
- 1 RTP resource of CS1. SIP server

RTP packets
T —
BO00 o000 BOOO
0000 mimingm O 000
\AR
B cs: B Cs2 ma | CS3

minjinin oooo BO0O0O

..................................................... » F P FFTTTT TP RRRRRRN S ‘ 1]

Hand over Hand over =

1
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2. Basic actions (The point of RTP&DSP resources)

Host of conference call TP resource B MUse & PS numser
When PS1 conducts a conference call with two other parties as host , L] notinuse
PS1 uses 2 RTP and 2 DSP resources of CS2 in following illustration. . In-use & PS number
resource [ Notin-use
* In case that you use a conference server,
. “ . e U 000 0 0 Standby
necessary resource is same as “Talk” condition in page 7. PS status (Location registration)
i === During a call
SIP server
RTP packets
e'iE| 7
OoOooo EE O O OoOo0
|
OoOoog ‘000 O OoOoon
PR 4
1 h
i v Visead [
Bl Cs1 L Cs2 Bl Cs3
- | J—_— -
(-
oooo /v:_u_-\l:ll:l oooo
For one party For another party

!

1

*

Host of conference call
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2. Basic actions (The point of SIP session resources)

Talk & Hold

A CS can handle up to 48 SIP sessions simultaneously.

A PS can use up to 12 SIP sessions.

“12” resources means “1 Talk & 11 Holds” .

Some examples are shown in following illustration
- PS1 uses 12 SIP session resources of CS1. (1 Talk & 11 Holds)
- PS2 uses 1 SIP session resources of CS2. (1 Talk)
- PS3 uses 2 SIP session resources of CS3. (1 Talk & 1 Hold)

RTP packets

In-use & PS number

RTP resource
Not in-use

DSP resource _
Not in-use

O
In-use & PS number
O

...... Standby
PS status (Location registration)
=== During a call

SIP server

A

—
BOOO 2 mimim
o000 O0Oo0oo

 /
| SIP sessions -

12/48 [l cs1 1/48 s
BO0OO BO0n0
/ 1 Talk

{_] 1 Talk & 11 Holds

1 2
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2. Basic actions (The point of SIP session resources)

Talk & Hold & H.O.

In the case of Hand over between 2CSs,

both CS handle not only RTP&DSP resources but also SIP session resources.
The following illustration shows the condition after the procedures bellow,
Stepl. PS1 uses 12 SIP session resources under CS1 for 1 Talk and 11 Holds

In-use & PS number

RTP resource
Not in-use

DSP resource _
Not in-use

O
In-use & PS number
O

Step2. PS1 moves from CS1 to CS2 as keeping its status. e Sl‘fa”dtt.’y sirati
. PS status (Location registration)
In this example, == — BuieacE]
PS1 uses;
- 12 SIP session resources of CS1 and SIP server
- 12 SIP session resources of CS2.
RTP packets
——
r —
000 Oo0o0 O000
o000 OO0 o000
Vi \{
Vool SIP sessions  ~ o i
12 /48 CS1 12 /48 CS2 0/48 CS3
aooon aoono aooono
1 Talk & 11 Holds
TR . B
Hand over e
1
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3. BUSY cases (Full DSP)

4 Tal kS Il in-use & PS number
RTP resource _
In following illustration, PS1 to 4 established the calls under CS2. [ Notin-use
Therefore, In-use & PS number
- CS2 has run out of its DSP resources. DSP resource [ Notin-use
| . . . because | Standby
PS5 can execute location registration to CS2, because PS status (Liocation registration)

- CS2 sends SIP-REGISTER packet to SIP server for PS5.

SIP server
From next page, PS5’s behavior is explained in this condition.

RTP packets

no resources is required for location registration (refer to page 5) F —— During a call

7/

O0o0on o000
o000 mimingm 0000
v

B st .| cs2BUsY) Bl cs:
minjinin HBEBHA Ful oooo
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3. BUSY cases (Full DSP)

4 Talks & incoming P resource T IMise &PS number

Not in-use

Following illustration shows an incoming call to PS under BUSY CS.
The procedure for establishment of call is bellow,

Stepl. PS5 receives an incoming call information from CS2.

Step2. CS2 is BUSY and PS5 searches other CS.

DSP resource _
Not in-use

O
In-use & PS number
O

Step3. PS5 finds CS3, and establishes a call via CS3. PS status f,‘_tgzgt?gn registration)
In this case, PS5 behaviors like Hand over to change the CS, Therefore, - —— During a call
- PS5 uses 1 RTP and 1 DSP resource of CS3 and
- PS5 uses 1 RTP resource of CS2. SIP server
- CS3 doesn’t send SIP-REGISTER packet for PS5.

*If PS5 can’t find available CS, PS5 can’t receive a call. RTP packets of PS5
, -
e Available Qoo Available
OoOoog O 00 O0On;o
B Cs1 S | CS2(BUSY) ma | CS3
ooog BBEBHHO rul! B O 00O Available
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3. BUSY cases (Full DSP)

4 Tal kS & ou tq oln q . Il in-use & PS number
Following illustration shows an outgoing call from the PS under BUSY CS. [ Notin-use
The procedure for establishment of call is bellow, In-use & PS number
Stepl. PS5 tries a outgoing call to CS2. DSP resource [] Notin-use
Step2. CS2 is BUSY, then PS5 searches other CS. standb
Step3. PS5 finds CS3, and can make a call via CS3. PS status (Locatign sl

- PS5 uses 1 RTP and 1 DSP resources of CS3

- PS5 does NOT use any resources of CS2.

In step3, PS5 executes Roaming from CS2 to CS3 once, therefore — —— During a call
! SIP server

*If there is no available adjacent CS, PS can NOT make a call. RTP packets of PS5

Ooooo 5000

Ooog mimmpn Oo00oo
\

B Cs1 . CS2(BUSY) B Cs3

Ooooo HBEBHA Ful BO00
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3. BUSY cases (Full DSP)

In-use & PS number
Other case RTP resource n _
In following illustration, ] Notin-use
- CS2 and other adjacent CSs (CS1 and CS3) use all DSP resources. In-use & PS number
In this case DSP resource _
y D Not in-use
PS12 can NOT
. . T @ 0090 0 Standby
- receive an incoming call and PS status (Location registration)
- make an outgoing call. B —— During a call
! SIP server
[El B B8
000 OoOoon OoOoon
Bl CS1(BUSY) .. CS2(BUSY) | CS3(BUSY)
Full !

Full !

|

4 5

e

10 11

:

12

7’

Host of conference call \

Can’t make/receive a call

i
<
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4. BUSY cases (Full DSP & RTP)

4 Tal kS & 4 H . O . S e Il in-use & PS number
The following illustration shows the condition after procedures bellow, [ nNotin-use
Step1. PS1 to 4 become in “Talk” condition under CS2. In-use & PS number
Step2. PS1 to 4 execute Hand over to CS1. (CS2 releases DSP resources) DSP resource [] nNotinuse
Step3. PS5 to 8 become in “Talk” condition under CS2. Standb
In the point of RTP&DSP resources in CS2 at step3, e (ngatig’n registration)

CS2 runs out of - —— During a call
- RTP resources for PS1to 8.
- DSP resources for PS5 to 8. SIP server
From next page, another PS’s behavior is explained in this condition.

RTP packets

Y - rd
AEEHDO EEEd uln|uln
Ooooo BERER OoOooo

¥ 2

.| Cs1(BUSY) L | CS2(BUSY) ma | CS3
AEBan BEHEBA rFul oooog

\\

1 2 3
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4. BUSY cases (Full DSP & RTP)

i I i i In-use & PS number
4 Talks & 4 H.O. & incoming (IMPOSSIDIE) rrp resource B ™
PS9 has executed location registration to CS2 in following illustration. L otinuse
If there is an incoming call to PS9, In-use & PS number
CS2 don’t have available RTP resources. DSP resource [] nNotinuse
Therefore, even if there are available resources in CS3,
. . . Standby
PS9 can NOT receive an incoming call PS status (Location registration)
i === During a call
! SIP server
FIII EIEIEIEIAVa”a1|O|e
ull !
000 6l708 OoOoon
| Cs1(BUSY) L | cs2 (BUSY) | CS3
BROHHB Fu OO 00O Available
qail. gage |
1 2 3 4 e 5 6 7 8 9
Hand over .. \
i 4 Can’t make/receive a call
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4. BUSY cases (Full DSP & RTP)

4 Talks & 4 H.O. & outgoing P resource T IMise &PS number
This case is same as “4 Talks & outgoing”. Please refer to page 15. [ Notin-use
In following illustration, PS9 and 10 has executed location registration to CS2. In-use & PS number
In this case, DEFIES0TE D Not in-use
- PS9 can make a call via CS3. tandby
- PS10 can NOT make a call. (CS1is BUSY. CS3 is out of range.) PS status (Location registration)
=== During a call
SIP server
RTP packets of PS9
Available Full ! ﬂ D D D Available
vai !
000 6l708 oOooo
. CSL(BUSY) L | CS2(BUSY) B Cs3

Bl OO0 Available

o
o
S
o
.
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5. BUSY case (Full RTP)

8 H O n In-use & PS number
_— RTP resource _
The following illustration show the condition after the procedures bellow, O Notin-use
Step1. PS1 to 4 becomes “Talk” under CS2, then execute Hand over to CS1. In-use & PS number
Step2. PS5 to 8 becomes “Talk” under CS2, then execute Hand over to CS3. DSP resource [] nNotinuse
Step3. PS9 executes location registration to CS2.
his case. Standby
In this case, ) PS status (Location registration)
- CS2 has NO RTP resources to make or receive a call. - —— During a call
- CS3 has NO DSP resources to make a call.
Therefore, PS9 can NOT SIP server
- receive an incoming call and
- make an outgoing call.
vailable _— sfcll7 s Available
vali ull !
000 6(f7 )8 OoOoon
.. CSL(BUSY) B | CS2 (BUSY) Bl Cs3(BUSY)
Full ! OO0O0O Available BHEEB Ful!

Can’t make/receive a call

1 4

© Panasonic Corporation 2012 20



6. BUSY case (Full SIP session)

48 SIP SeSSIOnS RTP resource m In-use & PS number
The following illustration show the condition after the procedures bellow, L] notinuse
Step1. PS1 to 4 becomes “Talk” under CS2, and then hold 11 calls. In-use & PS number
(CS2 runs out of 48 SIP sessions) DSP resource [] nNotinuse
Step2. PS1 to 3 execute Hand over to CS1. Standby
(CS2 still keeps 48 SIP sessions) PS status (Location registration)
i === During a call
This condition results in following situation as same as “4 Talk & 4 H.O.”.
Therefore, SIP server
- PS5 can NOT receive an incoming call and
- PS5 can make an outgoing call if there is available adjacent CS.
O O00oo
000 OoOoon OoOoon
SIP sessions et o] e i
48748  UEmml CS2 (BUSY) 0/48 Nl CS3
1 Talk & 11 Holds acoo ooono

L
N
e
N
N
v,
N
LN
LN
L
N
N
N
.
.
.,

Can’t receive a call
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