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Non-roaming architecture for 3GPP accesses
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Roaming architecture for 3GPP accesses.
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Application

PDCP:Packet Data Convergence Protocol

UE - P-GW user plane with E-UTRAN
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UE - P-GW user plane with E-UTRAN

* GPRS Tunnelling Protocol for the user plane (GTP-U):
This protocol tunnels user data between eNodeB and the S-
GW as well as between the S-GW and the P-GW in the
backbone network. GTP shall encapsulate all end user IP
packets o

* MME controls the user plane tunnel establishment and
establishes User Plane Bearers between eNodeB and S-GW.

* UDP/IP: These are the backbone network protocols used
for routeing user data and control signalling -

* LTE-Uu:The radio protocols of E-UTRAN between the UE
and the eNodeB -



UE - PDN GW user plane with 2G access via the S4
Interface
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UE - PDN GW user plane with 2G access via the S4
Interface

* GPRS Tunnelling Protocol for the user plane (GTP-U):
This protocol tunnels user data between SGSN and the S-
GW as well as between the S-GW and the P-GW in the
backbone network. GTP shall encapsulate all end user IP
packets o

*x UDP/IP: These are the backbone network protocols used
for routeing user data and control signalling -



UE - PDN GW user plane with 3G access via the S12
Interface
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UE - PDN GW user plane with 3G access via the S12
Interface

* GPRS Tunnelling Protocol for the user plane (GTP-U):
This protocol tunnels user data between UTRAN and the S-
GW as well as between the S-GW and the P-GW in the
backbone network. GTP shall encapsulate all end user IP
packets o

* UDP/IP: These are the backbone network protocols used
for routeing user data and control signalling -

* The drawing shown SGSN controls the user plane tunnel
establishment and establish a Direct Tunnel between
UTRAN and S-GW -
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E-UTRAN to UTRAN lu mode Inter RAT handover
Preparatiton phase

UE eNodeB Target RNC | |Source MME Target SGSN| | Serving GW Serving GW PDN GW HSS

Uplink and Downlink|User Plane PDUs
——— P ————F———— = — g ——— — — P ——— —|————p

2. Handover Required

»| 3. Forward Relo}cation Request
| 4. Create PDP Context Regliest
4a. Create PIPP Context Regponse

5. Relocation| Request

5a. Relocatiopn Request Acknowledge
6. Create PDP Context Regpest

52 Create PP Context Repponse

47. Forward Relogation Response

8. Create Beardqr Request




E-UTRAN to UTRAN lu mode Inter RAT handover

Execut@ phase
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E-UTRAN to UTRAN lu mode Inter RAT handover
Execution phase

SRNS CONTEXT:

% This message Is sent either by source eNodeB to the
target SGSN or by the Target SGSN to the Target RNC -

* Information includes RAB ID ~ DL/UL GTP-PDU
Sequence Number ~ DL/UL N-PDU Sequence Number -
ROHC Context -



E-UTRAN to UTRAN lu mode Inter RAT handover

Execu@ phase

Source Target
UE|  |Noded [Tamel RNG [Source MME| [TargerceN [Serving OV &m%ﬂ PON GW|[ H58

7. Update PDR Context RquEst

rﬂ"-
In bas e of Serving $W relocation Sfep 7. 8 : arer Rat{uest
angd9, andthe follauing Us er Plang path, - [A)
wil| be handled by Target Serving earer Rggponse
. 9. Update PDR Context Kesponse

Uplink and Downlink Us er Plane ADUs (Via Target SIGSN in case Dirget Tunnel is ot used)

+---- ----- * ----------- -----*----q---—

10.|Routing Area Uddate procedure

1. Delete Bearer Requedt

11b. Releas! Resources




E-UTRAN to UTRAN lu mode Inter RAT handover
Execution phase

Step 8:The Serving GW (for Serving GW relocation this will be
the Target Serving GW) may inform the PDN GW(s) the change
of for example for Serving GW relocation or the RAT type that
e.g. can be used for charging, by sending the message Update
Bearer Request. The PDN GW must acknowledge the request
with the message Update Bearer Response. In the case of
Serving GW relocation, the PDN GW updates its context field
and returns an Update Bearer Response (PDN GW address and
TEID, MSISDN, etc.) message to the Serving GW. The
MSISDN is included if the PDN GW has it stored in its UE
context.



E-UTRAN to UTRAN lu mode Inter RAT handover
Reject

Source . Target
UE eNodeB Target RNC| |Source MMH Target SGSN | Serving GW| Serving GW, PDN GW]|| HSS

e

link and Downlin r Plane PD
Uplink and DownlinkJser Plane »g_s____

2. HandoverRequired

Y

3. Forward Relgcation Request
4. Create_Bgarer | qugegL

4a. Create Bparer Responge

= 5. RelocatiopRequest

6. RelocatignFailure

7. Delete Bearer Request
—>

7a. Delete Be¢arer R n$
e e

<8. Forward Relgcdion Responsk (Reject)

9. Handover |Preparation Fajlure

S




E-UTRAN to UTRAN lu mode Inter RAT handover

Reject
Step 6:1In case the Target RNC fails to allocate any resources for
any of the requested RABs it sends a Relocation Failure
(Cause) message to the Target SGSN. When the Target SGSN
receives the Relocation Failure message from Target RNC the
Target SGSN clears any reserved resources for this UE.

Step 7:This step Is only performed in case of Serving GW
relocation. The Target SGSN deletes the EPS bearer resources
by sending Delete PDP Context Request (Cause, TEID)
messages to the Target Serving GW. The Target Serving GW
acknowledges with Delete PDP Context Response (TEID)
messages.



E-UTRAN to UTRAN lu mode Inter RAT handover
Reject

Step 8:The Target SGSN sends the Forward Relocation
Response (Cause) message to the Source MME.

Step 9:When the Source MME receives the Forward
Relocation Response message it send a Handover Preparation
Failure (Cause) message to the Source eNodeB.
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UTRAN lu mode to E-UTRAN Inter RAT handover
Preparatton phase

Source Target Target PDN
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UTRAN lu mode to E-UTRAN Inter RAT handover
Execution-phase(1/2)

P m———
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UTRAN Ilu mode to E-UTRAN Inter RAT handover

Executior@hase(Z/Z)
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UTRAN lu mode to E-UTRAN Inter RAT handover
Reject

Source Target Tal’get PDN

UE RNC eNodeB Source SGSN Target MME | | Serving GW Serving GW GW HSS

Uplink and Ppownlink User Plane PDUs (via Soyrce SGSN in casg Direct Tunngl is not used
————pl—————tr ] ——— T ————— —_—_—————

2. Relocation Required

Y

3. Forward Relogxtion Request

4. Create BeaJer Re quest

5. Hando ver Request

6. Handover| Failure

<8. Forward Relocgtion Response (RReject)
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E-UTRAN to GERAN A/Gb mode Inter RAT handover
Preparatign phase

Source _ Target
UE eNodeB Target BSS | |Source MME Target SGSN| | Serving GW Serving GW PDN GW HSS

Uplink and Downlink User Plane PDUs
«—— — e —— —— - ——— - - ——— = e — — — —|— — — — ¥

2. Handover Required

Y

3. Forward Helﬂpcaticm Request
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a. Create PJP Context Regponse

4
P 5. PS Handoyer Request i

5a. PS Handgver Reguest Ar:,};[ owledge

6. Create PDF’_G@tgxt_HggJeat

|¢ 6. Create PP Context Regponse

‘?. Forward Relogation Responsg

8. Create Beargr Request




E-UTRAN to GERAN A/Gb mode Inter RAT handover
Executien phase

Soure
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e m - - il o — e ————— i — " — e Fomwarding'|and Senrinf bl
relocationthe POUs willbe
. PS Handdwer Complete formarded by the source
g Serving G fto target Serving
7. A0 Resphnse A W and theh to Target EGSH

" 8. Forweard Relocation Complete
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E-UTRAN to GERAN A/Gb mode Inter RAT handover
Executien phase

Source
UE|  |eNoded [Taroel 555|[Source MME || Targel SGON|[Serng OM |sanme ol | owy | [ 158
~ 4 Update PDP Context Iiiquest
In cage of Serving relocation Step s, 10 10 Undate Bearer Peluesct
and 1, and the following User Plane path, () =D |
will b handled by Target Serving G - 10a. Updatel Bearer Rpsponse

» 11. Update RDF Context Response

» 12. ¥ID Megptioation for LLC A Db - o

12a. 5A8M LA exchanoe
re-establishiment and IDnegn’[iatinn E_:_ur LLC AR

13. Routing Area Undate procedure

14b. Relegse Resource | |{H]|

14a. Delete Bedrer Response

14, Dielgte Begrer Reguest




E-UTRAN to GERAN A/Gb mode Inter RAT handover
Reject

Source Target

UE eNodeB Target BSS | |Source MME Target SGSN | | Serving GW Serving GW PDN GW HSS

Upljnk and Downlink User Plane PDUs
e —— pPe———— —]— — — — P

2. Handover Rgquired

»l 3. Forward Relogttion Request

4. Create Beayer Request

le42. Create Beprer Response
5. PS Handover Request

T

6. PS Handqgver Request Nack

| 7. Delete Bearer Request _y)

72 Delete Begrer Response

8. Forward Relocgtion Response

9. Handover Preparation Fallure

¥
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GERAN A/Gb mode to E-UTRAN Inter RAT handover
Preparatign phase

Source Target Source Target

UE BSS eNodeB SGSN Target MME|  [Serving GW/|serving Gw|| PDN GW || HSS

Uplink and|Downlink User Plane PDUs
-~ —— — P —— —— - —— — — P ————— = ——— > ———+———— >

2. PS Handovyer Required

» 3. Forward Relcg‘ation Request

5. Handover|Request

5a. Handove| Request Acknowedge
6. Create Begrer Requesy,

6a. Create Bgarer Responsge

<7. Forward Relogation Response

8. Create Beare[ Request




GERAN A/Gb mode to E-UTRAN Inter RAT handover
Executien phase

Source Target
LIE =g eModeB Source SGEM Target MME Serving G EEL?;%HG %?I.E}] H55
Liplink and Do rnlinl-: ser Plape PDLIs
-—-———F'— ————— o — — — — I::l— ————————— ———-—--l----*
P ——— — 2onby if "Direct Rorwarding” is applicahle
v e e e e e (2| i | Micfirect Foranerding” is applicakblel In
M e [ e s e  mze OFINClived] Foreanding” ang Serving
G relocaion the P DU s will be fornsid
by the source Serving G to tanget Sering
» 1. PS5 HO Faguired Acknowledge GV and then to Target eModeB
FS Handwert}nmmand 2. Forward SHNE izontext
h E-UTRAN Access Proceduted 3. Forward SRNS Context Ack
........... o -w_ih._F_Dr‘z_ar_E_Ni@_E :
5. HO to E-WTRAMN Complete
[T f. Handover| Notify
+ Sending of; L
S uplink data
: P.E??EL'%_._; 7. Forward Relocation Cornplete
Ta. Forward &Llncatinn Cnmqlete Acknowlegoe




GERAN A/Gb mode to E-UTRAN Inter RAT handover
Executien phase

Source Target

UE B5S ehoden | [ Source SGSN|  [Target MME|  [Serving G EEL?;E‘QE’EG PON |Fes

8. Update Besarer Reguest

In caze of Serving GW relocation Step B, 9 and (A )
10, and the fallowing W=er P lane path, pdl be

Ha. U Edate Hearer Hesponse
handled by Target Sefdng Gywy"
< 10. Update Bearer Hesponge

————— - ——— —-————

Llglink and Downling Lser Plane RDUs
et
iF‘rucedure

_‘11. BSS Fadket F lovw Del

12. Tracking Area UpHate procedurs

13. Delete Bearer Request




GERAN A/Gb mode to E-UTRAN Inter RAT handover
Execuytion phase

Step 12:The UE Initiates a Tracking Area Update procedure
when one of the conditions listed in clause "Triggers for

tracking area update" applies. The target MME knows that
an IRAT Handover has been performed for this UE as it
received the bearer context(s) by handover messages and
therefore the target MME performs only a subset of the TA
update procedure, specifically it excludes the context
transfer procedures between source SGSN and target MME.



GERAN A/Gb mode to E-UTRAN Inter RAT handover
Reject

Source Target Source _ Target
UE BSS eNodeB SGSN Target MME|  [Serving GW[serving GW | PDNGW || HSS
Uplink and| DownlinkUser Plane PDUs
———— D ———— - —— —— S e, >

2. PS Handoyer Required
»| 3. Forward Relocation Request

N
>

4a. Create Be¢arer Resporise

E 5. HandovellRequest

6. Handovdr Failure

7. Delete Beqrer Requesj]

7a. Delete Begarer Response
¢ —— — — — 4+ — ———

<8. Forward Relofation Response (Reject)

9. PS Handoyer Required Ne¢gative Acknowledge
<




