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+ How is the terminal mobility managed in GSM?
+ How is the terminal mobility managed in GPRS?
+ How is the terminal mobility managed in UMTS?
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GSM
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4 types of handover

—— o ——
— - - -

BTS BTS BTS BTS
BSC BSC BSC
MSC MSC ——

1 - between different sectors of the same cell

2 - between different cells within the same BSC domain

3 - between different BSC domains within the same MSC domain
4 - between different MSC domains
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Handover decision
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Mobile-Assisted Handover (MAHO)

MS scans, measures and reports power received from several RF carrier based on BCCH information
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Location update

+ MS is aware of location
» BTS broadcastsocation Areddentification(LAl) on BCCH
» SIM stores current LAl and TMSI

+ Events which determinecurren location updat
» MS is switched on and current LAl equals the stdrAl

» atimer set by the network expires and MS regaotstion
TMSI may be updated and stored in SIM

+ Events which determinersewlocation update
» MS is switched on and current LAI differs fromrstd LAI

» MS enters a new location area
TMSI and LAI are updated and stored in SIM




Location update — new location
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Location

update
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Channel

successful access

send RAND
calculate SRES / K,

SRES confirmed

new TMSI sent
(optional)

activity at radio interface

—m System parameters and other overhead

—

—m Assign stand alone dedicated control channel

—

—m Authentication request

—

—m Request to transmit in cipher mode

—

—m Location update confirmed

—

—m Release stand alone dedicated control channel

y

—

Channel request m—

—

Location updating request m—

—

Authentication response m—

—

Acknowledge cipher mode request m—

—

Acknowledge new location m—

—

N

y

idle updated

old LAI/TMSI sent
calculate SRES / K,
send SRES

switch to cipher mode

store LAI/TMSI in SIM

idle updated
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GPRS, 2G

(3GPP TS 23.06
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Terminal Mobllity Management

+ Packet forwarding in downlink

=» demands knowledge of terminal location

» |If terminal informs frequently the network abotstlocation
network is aware of the terminal’s cell
=» fast packet forwarding, but high consumption otebaand radio resources

» |If terminal does not inform frequently the netwaibout its location
network needs to “page” the terminal before eaakgatransmission
=> slow forwarding

+ Solution - divided the space in more areas than in GSM

» Routeing Areas (RAIN GPRS
— 1 Location Area (LA) of GSM> n Routeing Areas (RA)
— 1 RA-> ncells
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Terminal Mobility Management - updating states

Frequency of actualization in terminal

3 states

IDLE

Terminaldoes not inform SGSN
about its position

READY

Terminal informs SGSN

when it enters aew cell élula
* Precise location
* No paging required

STANDBY

Terminal inform SGSN
when it enters in aew RA

STAMDEY tirmer
expired

» Cell changes are not communicated
» Packet transmission in downlim® paging of the cells of the RA

GPRS attach

REALY timer expired or
force to standby

' STANDEY

GPRS detach

Transmission of
a packet




Mobility Management
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+ Micro Mobility

— Terminal moves between cells under control ofstime SGSN
1 SGSN-> n RAs; 1 RA> n cells

— Mobility is managed by the SGSN

— New terminal position is not communicated to othetwork elements (GGSN, HL

+ Macro Mobility

— Terminal moves between cells under control ofeddht SGSNs

— New SGSN requests PDP Contexts (session dessiiptoold SGSN

— New SGSN requests GGSN to update the forwardingd4L2 tunnels)
— SGSN updates HLR




Micromobility - |
Routing Area Actualization (Intra SGSN)

MS BSS SGSN
1. Routeing Area Update Request >
2, Security Functions
4 ...................... y ..................................................................................... »
g Routeing Area Update Accept
C1
4. Routeing Area Update Complete >
1. Routeing Area Update Request (P-TMSI, old RAI, P -TMSI Signature, Update Type)
Update Type indicates RA update or periodic RA upda te.
2. Security functions may be executed
3. The SGSN validates the MS's presence in the new RA.
If all checks are successful, the SGSN can realloca teanew P-TMSI .
A Routeing Area Update Accept (P-TMSI, P-TMSI Signa ture) isreturned to the MS
4. If P-TMSI was reallocated, the MS acknowledges t he new P-TMSI by returning a

Routeing Area Update Complete message to the SGSN.




RA Actuallzatlon (Inter SGSN)

BSS || newsSGsN|| oldsGSN|| GGSN || HLR

1. Routeing Area Update Rﬁquest
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2. SGSN Context Request

2. SGSN Context Response
-
L | L

4. SGSN Context Acknowledge
o Ty

3, Security Functions
|

Ci

5, Forward Packets

=" Tlleiaihait:
6. Update PDP Context R(auest

E Update PDP Context Response

7. Update Location

P
8. Cancel Location
-4
8. Cancel Location Ack
9. Insert Subscriber Data
¢
9. Insert Subscriber Data Ack >

io. Update Location Ack

c2

él. Routeing Area Update Accept

C3

12. Routeing Area Update Complete

S
G/
~ sF—{™
sPF—{m
G/
~ s

S -SGSN, G -GGSN, M - MS

SP{m
G/l
~NS
SP{m
G/
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UMTS, 3G, Packet Domalin

(3GPP TS 23.06
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Macrodiversity and Handover

Received 4 BS1

strengt

» Softer handove® between 2 sectors of same cell
» Soft handove between 2 cells of same RNC
» Hard handovet> between different systems

Soft Handover

Base station

; diversiq ;

-------
.....
*

>

Distance from BS1
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Softer Handover — between 2 sectors of same cel

 |nternal to Node B

Sector/Antenna * NO extra

RAKE = g0l 0 )] e ¥ t . - .

combining FansMISSIoNS 1IN
network:

(MRC)

e Rake receiver

e Additional
diversity gain

RNC
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Soft Handover — between 2 cells of same RNC

* Needs extra transmissions
in the network

RNC

frame
selection /
dup

CN

« UL/ DL diversity
processing different
‘MS: MRC RAKE
combining
‘RNC: frame selection

F .:.’..'\-. { )
0‘,& -: z “,\ :
: 5 o,




UMTS, Handover, Interface lur
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+ Handover — uses Interface lur: between RNC
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Mobility Management — 3G, lu mode (UMTS)

PMM-
DETACHED

PMM-
DETACHED

Detach, Detach,
PS Detach PS Attach Reject, PS Detach PS Attach Reject
PS Attach RAU Reject PS Attach RAU Reject

PS Signalling PS Signalling
onnegtion Release PMM - onnegtion Release PMM -
PMM-IDLE CONNECTED PMM-IDLE CONNECTED
SM-ACTIVE or N SM-ACTIVE or SM-ACTIVE or - SM-ACTIVE or
INACTIVE PS Signaftling INACTIVE INACTIVE PS Signalling INACTIVE

Connection Establish

Connection Establish

Serving RNC
relocation

MS MM States 3G-SGSN MM States
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Mobility Management States

¢+ PMM-DETACHED state
» NO communication between the MS and 3G-SGSN
» MS location un-known

» |If MS performs the GPRS Attach procedure
= MM contexts in the MS and the SGSN

+ PMM-IDLE state

» The MS location known; accuracy of a Routeing Area
» Paging needed
» MS performsRouteing Area updaié RA changes

¢« PMM-CONNECTED state

» MS location known with an accuracy of a servingdRN
» MS location tracked by serving RNC




Location Management Function, in 3G

MM-3GPP 23

¢ In 2G, MS tracked in 2 levels: cell, RA

¢ In 3G, MS tracked in 3 levels: cell, RAN-area, RA

RAN — Radio Access Network
RA — Routeing Area

+ Mechanisms required for

— network to know about the Routeing Area of MS
— RAN to know about the RAN-area or cell of MS
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1. Routeing Area Update RequesL

'

2. SGSN Context Request

2a. SRNS Context Request

il
2a. SRNS Context Response
I tl \ U p d a.te SGSN Context Response

4. Security Functions

‘
-

3.
¢
>«
5. SGSN Context Ack

[o]

< 6. SRNS Data Forward Command
7. Forward Packets

8. Forward Packets

9. Update PDP Context Request
Ll

% Update PDP Context Response

10. Update Location

_11. Cancel Lacation
-

_1la. lu Release Command
<

1la. lu Release Complete

11. Cancel Lacation Ack

12. Insert Subscriber Data

~

12. Insert Subscriber Data A¢l

13. Update L(Lcation Ack
i |

14. Location Update Request

v

15a. Update Location
15b. Cancel Location

lEc<.CanceI Location Ack
_15d. Insert Subscriber Data
|

15e. Insert Subscriber Data Ack

LSf. Update Location Ack
. Location Update Accept hn

1
)

i |
=]

17. Routeing Area Update Accept

]

18. Routeing Area Update Complete
| -

A

19. TMSI Reallocation Complete

A 4
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Serving RNS Relocation Procedures
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Supports movement from serving-RNS to target-RNC

Lossless Relocation

MS and RNS have to support lossless PDCP
» S-RNS forwards GTP-PDUs to t-RNS (received-butystttransferred)

/ GGSN

SEEN1 SGENT
ENC1  Jur RNCI
(Somree RN (Target RNC)
Node B1 Node Bl

\/

(a) The UL connects to both
Bl and B2

packer routing path

/ GGEN

SGSN1 SGSN2
ENC1 Tuar BRNC2
(Sanree BNC) [Targst RN
Iub _ Inb
Node B1 Node B2

4

iz

LE

(b) The UL connects to B2
(Before Relocafion)

SGSN1 SGSN2
BNC1 Tur BNC2
[Semree RN (Target RNC)
Iub _ éfﬁm
Nod: B1 Node B2

(c) The UE connects ta D2
{After Relocation)
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Serving RNS Relocation Procedure

After SRNS Relocation and

Before SRNS Relocation and Routeing Area Update

Routeing Area Update




MS Source Target olid New GGSN
RNC RNC SGSN SGSN
1. Decision to|perform
SRNS relogation
SRNS Relocation ProCeAUE, . ion keqired .
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4. Relocation Request

3. Forward Relocation Requ§

4. Relocation Request Acknowledge

. Relocation (

Command

g1

—]

<mvarding

8. Relocation

bf da

Commj

9. Relocation Petect

10. RAN Mobil’ty Information

10. RAN Mobillty Information>C

onfirm

11. Relocation

Complete

414. lu Release

Command

12. Forward Relocation Com

14. lu Release

Complete >

45. Forward Relocation Responge

412. Forward Relocation Com?ete

ete Acknowledg

[¢)

13. Update PDP Context Request
————>

13. Update PDOP Context Response
¢
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Combined Hard Handover and SRNS Relocation Procedure

Before Combined Hard Handover and After Combined Hard Handover and
SRNS Relocation and Routeing Area Update SRNS Relocation and Routeing Area Update




‘ MS | Source | Target I_O
RNC RNC SG
. r-=f=-=-====77 T T
! 1. Decision to perf
Combined Hard Handover |+ g et !
Lo pSinvolved | 1
2. Relocation Required

and SRNS Relocation Proced

ure

Id
SN

3. Forward Relocation Reques
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F=--
I
I
1

4. Relocation

Request

4. Relocation

[E——

Request Acknowledge

=]
Lommand

5. Forward Relocation Response

6. Relocation
7. Eon/varding of data
8. RRC messape
< 9. Forward §RNS Context

8. RRC message

14. lu Releassg
dl

9. Forward SH

9. Forward SRNS Context

9. Forward SRNS Context Ackmowledge
di

|

NS Context

10. Relocation|

Detect

11. Relocation|

Complete

Command

a

12. Forward Relocation Complgte

12. Forward Relocation Complete Acknowledge
P13, Update PDH
| -

-

14. lu Releassg

Complete

|

13. Update PDH

Context Request

Context Response




