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1.  Introduction
This contribution discusses the Evolved Packet Core (EPC) level mobility from E-UTRAN point of view. The focus is on inter-3GPP radio access system handovers (I-RAT HO), where signalling flows are shown. The I-RAT HO principles are already agreed and documented in the RAN3 document. The objective of this contribution is to start all EPC level handover scenarios with signalling flows as seen from the E-UTRAN point of view based on I-RAT HO principle. 

2.  Background
Below is a list that shows agreed  principles to I-RAT HO involving LTE access.

· I-RAT HO is network controlled through source access system. The source access system decides about starting the preparation. Also the actual handover execution is decided in the source system.
· I-RAT HO is proactive handover, i.e. radio resources are prepared in the target 3GPP access system before the UE is commanded by the source 3GPP access system to change to the target 3GPP access system.
· To enable proactive handover, and while RAN level interfaces are not available, a control interface between the source and the target systems exists on CN level. In I-RAT HO involving LTE access, this interface is between 2G/3G SGSN and corresponding MME/UPE.

· The target access system will be responsible for giving exact guidance for the UE on how to make the radio access there. This information is given during the handover preparation and may be transported completely transparently through the source access system to the UE.

· There is an intermediate state during HO where the DL U-plane data is sent from source system to target system before the U-plane is switched directly to the target system.

3.  I-RAT HO signalling flows
Before going to signalling flows, let’s make some assumption first. There are two different types of legacy elements: firstly, updated SGSNs, which support s4 interface towards serving SAE GW,  here called rel. 8 2G/3G SGSN. Secondly, non –updated SGSNs, which communicate with PDN SAE GW (i.e. legacy GGSN), here called  rel. 7 2G/3G SGSN. This is corresponding to Note 1 in the figure that Rel 7 2G/3G SGSN have an interface with PDN SAE GW. The interface exists always even if PDN SAE GW is located together with serving SAE GW. It is a matter of implementation.
The following sections present the I-RAT HO signalling sequence in the following scenarios:

· LTE/SAE to REL 8 3G I-RAT HO

· LTE/SAE to REL 7 3G I-RAT HO

· LTE/SAE to REL 8 2G I-RAT HO

· LTE/SAE to REL 7 2G I-RAT HO

· REL8 3G to LTE/SAE I-RAT HO

· REL7 3G to LTE/SAE I-RAT HO

· REL8 2G to LTE/SAE I-RAT HO

· REL7 2G to LTE/SAE I-RAT HO

The steps in the flows are described in very high level. Data forwarding has been used in this paper for U plane handling. Data forwarding and bi-casting has been studied early in RAN3. Data forwarding has been indicated as too complex due to unciphering/uncompression in the UPE.
This is no longer the case as PDCP moves to eNB. Thus, data forwarding and buffering in the eNB are combined in this paper. Data forwarding proposed in this paper without the need to uncipher/uncompress the data in eNB. The data forwarding path will be FFS.
However, I-RAT HO signaling flows can be made with any method: data forward or bi-casting.
Furthermore, it is noted that the new MME or SGSN (in case SGSN is an updated Rel 8 SGSN) might also decide to relocate the Serving SAE GW during the I-RAT handover procedure.
3.1  LTE/SAE to REL8 3G I-RAT Handovers

The following figure 1 illustrates the LTE/SAE to REL 8 3G Inter Radio Access Handover.
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Figure 1: LTE/SAE to REL8 3G I-RAT Handover

1)
The source eNB decides to perform/initiate I-RAT HO. At this point both uplink and downlink user data flows via tunnels showed in the figure

2)
The source eNB sends a Handover Request message (Cause, Source ID, Target ID,) to the MME. 

3)
The MME initiates the relocation resource allocation procedure by sending a Forward Relocation Request message (IMSI, Tunnel Endpoint Identifier Signalling (S-GW), MM Context, PDP Context, Target Identification,) to the new 3G SGSN
4)
The 3G SGSN sends a Relocation Request message (Permanent NAS UE Identity, Cause, CN Domain Indicator, DTI etc) to the target RNC. 
5), 
After all necessary resources including the Iu user plane are successfully allocated; the target RNC shall send the Relocation Request Acknowledge message (RNC TEID) to the new 3G SGSN.
6)
When resources for the transmission of user data between the target RNC and the new 3G SGSN has been allocated and the 3G SGSN is ready for I-RAT HO, the Forward Relocation Response message is sent from the 3G SGSN to MME. 
7) 
The MME continues the I-RAT HO by sending a Handover Request Acknowledgment message to the source eNB.
8)
HO command sent by eNB to UE

9)
The source eNB may, according to the QoS profile, begin the forwarding of data.(forwarding path can be decided late.
10)
RNC sends Relocation Detect to 3G SGSN
11, 12, 13, 14, 15, )
Upon receipt of Relocation Complete message from RNC, 3G SGSN will  update SAE bearer to DPN SAE GW via Serving SAE GW.

16)
3G SGSN sends a Forward Relocation Complete message to the MME.

17, 18, 19 )
Upon receipt of the Forward Relocation Complete message, The MME sends an S1 Release Command message to the source eNB. When the eNB data-forwarding timer has expired the eNB responds with an S1 Release Complete. MME sends Forward Relocation complete acknowledgment message back to 3G SGSN
20)
if the new Routeing Area Identification is different from the old one, the MS initiates the Routeing Area Update procedure. 
3.2
LTE/SAE to REL7 3G I-RAT Handovers 
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Figure 2: LTE/SAE to REL7 3G I-RAT Handover

1)
The source eNB decides to perform/initiate I-RAT HO. At this point both uplink and downlink user data flows via tunnels showed in the figure

2)
The source eNB sends a Handover Request message (Cause, Source ID, Target ID,) to the MME. 

3)
The MME initiates the relocation resource allocation procedure by sending a Forward Relocation Request message (IMSI, Tunnel Endpoint Identifier Signalling (PDN-GW), MM Context, PDP Context, Target Identification,) to the new 3G SGSN
4)
The 3G SGSN sends a Relocation Request message to the target RNC. 
5), 
After all necessary resources including the Iu user plane are successfully allocated; the target RNC shall send the Relocation Request Acknowledge message (RNC TEID) to the new 3G SGSN.
6)
When resources for the transmission of user data between the target RNC and the new 3G SGSN has been allocated and the 3G SGSN is ready for I-RAT HO, the Forward Relocation Response message is sent from the 3G SGSN to MME. 
7) 
The MME continues the I-RAT HO by sending a Handover Request Acknowledgment message to the source eNB.
8)
HO command sent by eNB to UE

9)
The source eNB may, according to the QoS profile, begin the forwarding of data.

10)
RNC sends Relocation Detect message to 3G SGSN
11, 12, 13 )
Upon receipt of Relocation Complete message, 3G SGSN will update PDP context to DPN SAE GW .

14)
3G SGSN sends a Forward Relocation Complete message to the MME.

15, 16, 17 )
Upon receipt of the Forward Relocation Complete message. The MME sends an S1 Release Command message to the source eNB. When the eNB data-forwarding timer has expired the eNB responds with an S1 Release Complete. MME sends Forward Relocation complete acknowledgment message back to 3G SGSN
18, 19)
MME sends a delete context message to Serving SAE GW, Serving SAE GW will remove the context and sends delete context response back to MME 
20)
if the new Routeing Area Identification is different from the old one, the MS initiates the Routeing Area Update procedure.
3.3  LTE/SAE to REL8 2G I-RAT Handovers
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 Figure 3: LTE/SAE to REL8 2G I-RAT Handover

1)
The source eNB decides to perform/initiate I-RAT HO. At this point both uplink and downlink user data flows via tunnels showed in the figure

2)
The source eNB sends a Handover Request message (Cause, Source ID, Target ID,) to the MME. 

3)
The MME initiates the relocation resource allocation procedure by sending a Forward Relocation Request message (IMSI, Tunnel Endpoint Identifier Signalling (S-GW), MM Context, PDP Context, Target Identification,) to the new 2G SGSN
4)
The 2G SGSN sends a PS Handover Request message (TLLI, IMSI, Cause, CN Domain Indicator) to the target BSS. 

5), 
The target BSS shall prepare resource.  PS Handover Request Acknowledge message is sent by the target BSS.

6)
When resources for the transmission of user data between the target BSS and the new 2G SGSN has been allocated and the 2G SGSN is ready for I-RAT HO, the Forward Relocation Response message is sent from the 2G SGSN to MME. 
7) 
The MME continues the I-RAT HO by sending a Handover Request Acknowledgment  message to the source eNB.
8)
HO command sent by eNB to UE

9)
MME sends a forward data command to Serving SAE GW with 2G SGSN TEID or address

10),
The source eNB may, according to the QoS profile, begin the forwarding of data to be subject for data forwarding. 

11)
MS and BSS sends one XID Response message to the 2G SGSN
12, 13, 14, 15, 16 )
Upon receipt of PS handover Complete message, 2G SGSN will update SAE bearer to DPN SAE GW via Serving SAE GW .

17)
2G SGSN sends a Forward Relocation Complete message to the MME.

18, 19, 20 )
Upon receipt of the Forward Relocation Complete message. The MME sends an S1 Release Command message to the source eNB. When the eNB data-forwarding timer has expired the eNB responds with an S1 Release Complete. MME sends Forward Relocation complete acknowledgment message back to 2G SGSN
21)
if the new Routeing Area Identification is different from the old one, the MS initiates the Routeing Area Update procedure.
3.4  LTE/SAE to REL7 2G I-RAT Handovers 


[image: image4]
Figure 4: LTE/SAE to REL 7 2G I-RAT Handover 
)
The source eNB decides to perform/initiate I-RAT HO. At this point both uplink and downlink user data flows via tunnels showed in the figure

2)
The source eNB sends a Handover Request message (Cause, Source ID, Target ID,) to the MME. 

3)
The MME initiates the relocation resource allocation procedure by sending a Forward Relocation Request message (IMSI, Tunnel Endpoint Identifier Signalling (PDN-GW), MM Context, PDP Context, Target Identification,) to the new 2G SGSN
4)
The 2G SGSN sends a PS Handover Request message (TLLI, IMSI, Cause, ) to the target BSS. 

5), 
The target BSS shall prepare resource. PS Handover Request Acknowledge message is sent by the target BSS.
6)
When resources for the transmission of user data between the target BSS and the new 2G SGSN has been allocated and the 2G SGSN is ready for I-RAT HO, the Forward Relocation Response message is sent from the 2G SGSN to MME. 
7) 
The MME continues the I-RAT HO by sending a Handover Request Acknolegment message to the source eNB.

9)
HO command sent by eNB to UE

8)
MME sends a forward data command to Serving SAE GW with 2G SGSN TEID or address

10),
The source eNB may, according to the QoS profile, begin the forwarding of data to be subject for data forwarding. 

11)
MS and BSS sends one XID Response message to the 2G SGSN
12, 13, 14)
Upon receipt of PS handover Complete message, 2G SGSN will update PDP context to DPN SAE GW .
15)
2G SGSN sends a Forward Relocation Complete message to the MME.

16, 17, 18 )
Upon receipt of the Forward Relocation Complete message. The MME sends an S1 Release Command message to the source eNB. When the eNB data-forwarding timer has expired the eNB responds with an S1 Release Complete. MME sends Forward Relocation complete acknowledgment message back to 2G SGSN

19, 20)
MME sends Delete context request message to Serving SAE GW. Serving SAE GW delete user context and send back a response message to MME
21)
if the new Routeing Area Identification is different from the old one, the MS initiates the Routeing Area Update procedure.
3.5  REL8 3G to LTE/SAE I-RAT Handovers 
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Figure 5: REL8 3G to LTE/SAE I-RAT Handover

1)
The source RNC decides to perform/initiate I-RAT HO. At this point both uplink and downlink user data flows via tunnels showed in the figure

2)
The source RNC sends a Relocation Required message (Cause, Source ID, Target ID,) to the 3G SGSN 

3)
The 3G SGSN initiates the relocation resource allocation procedure by sending a Forward Relocation Request message (IMSI, Tunnel Endpoint Identifier Signalling (S-GW), MM Context, PDP Context, Target Identification,) to the MME
4)
The MME sends a Handover Request message (IMSI, Cause, Serving SAE GW (S-GW) TEID ) to the target eNB. 

5)
The target eNB shall prepare resource. Handover Request Acknowledgment message is sent by the target eNB.
6)
When resources for the transmission of user data between the target eNB and the MME has been allocated and the MME is ready for I-RAT HO, the Forward Relocation Response message is sent from the MME to 3G SGSN. 
7) 
The 3G SGSN continues the I-RAT HO by sending a Relocation Command message to the source RNC.

8)
HO command sent by RNC to UE

9),
The source RNC may, according to the QoS profile, begin the forwarding of data to be subject for data forwarding. 
11)
Target eNB send Handover complete message after the new source are successfully exchanged with the MS 
12, 13, 14, 15) Upon receipt of Relocation Complete message, MME will update SAE bearer to DPN SAE GW via Serving SAE GW.

16)
MME sends a Forward Relocation Complete message to the 3G SGSN.

17,18, 19 )
Upon receipt of the Forward Relocation Complete message. The 3G SGSN sends an Iu Release Command message to the source RNC. When the RNC data-forwarding timer has expired the RNC responds with an Iu Release Complete. 3G SGSN sends Forward Relocation complete acknowledgment message back to MME
20)
if the new Tracking Area Identification is different from the old one, the MS initiates the Tracking Area Update procedure.
3.6  REL7 3G to LTE/SAE I-RAT Handovers
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Figure 6: REL7 3G to LTE/SAE I-RAT Handover
1)
The source RNC decides to perform/initiate I-RAT HO. At this point both uplink and downlink user data flows via tunnels showed in the figure

2)
The source RNC sends a Relocation Required message (Cause, Source ID, Target ID,) to the 3G SGSN 

3)
The 3G SGSN initiates the relocation resource allocation procedure by sending a Forward Relocation Request message (IMSI, Tunnel Endpoint Identifier Signalling (PDN-GW), MM Context, PDP Context, Target Identification,) to the MME
4, 6)
The MME sends a Relocation Request message (IMSI, Cause, PDN SAE GW (P-GW)TEID,) to the Serving SAE GW and Handover Request message to the target eNB. 

5, 7), 
The target eNB and serving SAE GW shall prepare resource. Relocation Response message sends by serving SAE GW back to MME. The target eNB sends Handover Request Acknowledgment back to MME. 
8)
When resources for the transmission of user data has been allocated and the MME is ready for I-RAT HO, the Forward Relocation Response message is sent from the MME to 3G SGSN. 
8a/8b)
Update SAE bearer Request message sends from MME with eNB TEID to Serving SAE GW.. Update SAE bearer response sends back to MME.

9) 
The 3G SGSN continues the I-RAT HO by sending a Relocation Command message to the source RNC.

10)
HO command sent by RNC to UE

11),
The source RNC may, according to the QoS profile, begin the forwarding of data to be subject for data forwarding. 
13)
Target eNB will send Handover complete message after new source are successfully exchanged with the MS
14, 15, 16, 17)
Upon receipt of Relocation Complete message, MME will update SAE bearer to DPN SAE GW via Serving SAE GW.

18)
MME sends a Forward Relocation Complete message to the 3G SGSN.

19,20, 21)
Upon receipt of the Forward Relocation Complete message. The 3G SGSN sends an Iu Release Command message to the source RNC. When the RNC data-forwarding timer has expired the RNC responds with an Iu Release Complete.. 3G SGSN sends Forward Relocation complete acknowledgment message back to MME

22)
if the new Tracking Area Identification is different from the old one, the MS initiates the Tracking Area Update procedure.
3.7  REL8 2G to LTE/SAE I-RAT Handovers 
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Figure 7: REL8 2G to LTE/SAE I-RAT Handover
1)
The source BSC decides to perform/initiate I-RAT HO. At this point both uplink and downlink user data flows via tunnels showed in the figure

2)
The source BSC sends a PS handover Required message (Cause, Source ID, Target ID,) to the 2G SGSN 

3)
The 2G SGSN initiates the relocation resource allocation procedure by sending a Forward Relocation Request message (IMSI, Tunnel Endpoint Identifier Signalling (S-GW), MM Context, PDP Context, Target Identification,) to the MME
4)
The MME sends a Handover Request message (IMSI, Cause, Serving SAE-GW (S-GW) TEID) to the target eNB. 

5), 
The target eNB shall prepare resource. Handover Request Acknowledgment message is sent by the target eNB.
6)
When resources for the transmission of user data between the target eNB and the MME has been allocated and the MME is ready for I-RAT HO, the Forward Relocation Response message is sent from the MME to 2G SGSN. 
7) 
The 2G SGSN continues the I-RAT HO by sending a PS handover Required Acknowledgment message to the source BSC.

8)
HO command sent by BSC to UE

9),
The source BSC may, according to the QoS profile, begin the forwarding of data to be subject for data forwarding. 
10)
eNB sends Handover complete message to MME 

11, 12, 13, 14)
Upon receipt of Relocation Complete message, MME will update SAE bearer to DPN SAE GW via Serving SAE GW.

15)
MME sends a Forward Relocation Complete message to the 2G SGSN.

16,17, 18 )
Upon receipt of the Forward Relocation Complete message. The 2G SGSN sends an clear Command message to the source BSC. When the BSC data-forwarding timer has expired the BSC responds with a clear Complete to 2G SGSN, which will send Forward Relocation complete acknowledgment message back to MME

19)
if the new Tracking Area Identification is different from the old one, the MS initiates the Tracking Area Update procedure.
3.8  REL7 2G to LTE/SAE I-RAT Handovers
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Figure 8 REL7 2G to LTE/SAE I-RAT handover

1)
The source BSC decides to perform/initiate I-RAT HO. At this point both uplink and downlink user data flows via tunnels showed in the figure

2)
The source BSC sends a PS handover Required message (Cause, Source ID, Target ID,) to the 2G SGSN 

3)
The 2G SGSN initiates the relocation resource allocation procedure by sending a Forward Relocation Request message (IMSI, Tunnel Endpoint Identifier Signalling (P-GW), MM Context, PDP Context, Target Identification,) to the MME
4, 6)
The MME sends a Handover Request and a Relocation Request message,  both message with (IMSI, Cause, Serving SAE-GW (S-GW)TEID ) to the target eNB and serving SAE GW. 
5, 7), 
The target eNB and serving SAE GW shall prepare resource. Handover Request Acknowledgment and Relocation Response messages are sent by the target eNB and serving SAE GW back to MME.
8)
When resources for the transmission of user data has been allocated and the MME is ready for I-RAT HO, the Forward Relocation Response message is sent from the MME to 2G SGSN. 
8a/8b),
Update PDP context with eNB TEID message is sent to serving SAE GW and Update PDP text response back.

9) 
The 2G SGSN continues the I-RAT HO by sending a Relocation Command message to the source BSC.

10)
HO command sent by BSC to UE

11),
The source BSC may, according to the QoS profile, begin the forwarding of data to be subject for data forwarding. 
12)
Target eNB will send Relocation complete message to MME 

13, 14, 15, 16)
Upon receipt of Relocation Complete message, MME will update SAE bearer to DPN SAE GW via Serving SAE GW.

17)
MME sends a Forward Relocation Complete message to the 2G SGSN.

18,19, 20)
Upon receipt of the Forward Relocation Complete message. The 2G SGSN sends a clear Command message to the source BSC. When the BSC data-forwarding timer has expired the BSC responds with a clear Complete.. 2G SGSN sends Forward Relocation complete acknowledgment message back to MME

21)
if the new Tracking Area Identification is different from the old one, the MS initiates the Tracking Area Update procedure.
4.  Proposal
It is proposed that SA2 discusses the I-RAT from E-UTRAN point of view,  adds-I-RAT HO flows(from 3.1-3.8) under chapter 5.5 of TS 23.401as shown below. The I-RAT HO principle agreed in RAN3 is also seen beneficial to be listed in the document. 
**** Start of changes ****

5.5.2 Inter-RAT handover

5.5.2.1 Principles

I-RAT HO is designed so that changes to 2G and 3G systems are minimised. This can be done by following the principles specified for 2G <-> 3G intersystem HO. In particular the following principles are applied to LTE I-RAT HO design:
· I-RAT HO is network controlled through source access system. The source access system decides about starting the preparation. Also the actual handover execution is decided in the source system.
· I-RAT HO is proactive handover, i.e. radio resources are prepared in the target 3GPP access system before the UE is commanded by the source 3GPP access system to change to the target 3GPP access system.
· To enable proactive handover, and while RAN level interfaces are not available, a control interface exists in CN level. In I-RAT HO involving LTE access, this interface is between 2G/3G SGSN and corresponding MME/UPE.

· The target access system will be responsible for giving exact guidance for the UE on how to make the radio access there. This information is given during the handover preparation and may be transported completely transparently through the source access system to the UE.

· There is intermediate state during HO where the DL U-plane data is sent from source system to target system before the U-plane is switched directly to the target system.

5.5.2.2 Signalling flows


Copy sections 3.1 -3.8 of this paper 

**** End of changes ****
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21 Routing Area update procedure
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20 Routing Area update procedure





Release UE related resources

















AE GW








 User DL/UL data








 User DL/UL data








�








 Prepare resources

















AE GW








Store user Context

















AE GW








4. Relocation Request














Source eNB





 User DL/UL data 








 User DL/UL data








 User DL/UL data








19. S1 Release Complete





18 Forward Relocation complete Ack





14 update SAE bearer Response








11 Relocation Complete





7 Handover Request Ack





8 HO command





16. Forward Relocation Complete





1. Decision to perform inter system HO





PDN SAE-GW





 T-UTRAN





Rel 8 3G- SGSN


*Serving SAE-GW


*MME 


*2. Handover Request


*PDN SAE-GW





 T-BSS





Rel 7 2G- SGSN





Serving SAE-GW





MME 





2. Handover Request





16. S1 Release Command





3. Forward Relocation Request (P-GW TEID)

















AE GW








UE





UE





8b. update SAE bearer Response








8a. update SAE bearer Request (eNB TEID)





L1 Synch to LTE Cell

















AE GW








Detach from old UTRAN Cell

















AE GW











15 update SAE bearer Request





7. Handover Request Ack (eNB TEID)





6. Handover Request (S-GW)














Prepare resource

















AE GW








22 Tracking area update procedure





 User DL/UL data








 User DL/UL data








�





17 update SAE bearer Response








14 update SAE bearer Request








5. Relocation Response


( S-GW TEID)











Store user Context Prepare resources

















AE GW








Store user Context

















AE GW








4. Relocation Request














Source RNC





 User DL/UL data  (note 1)








 User DL/UL data








 User DL/UL data








20. Iu release  Complete





21 Forward Relocation complete Ack





16 update SAE bearer Response








13 Handover Complete





11. forward data  





9 Relocation Command





10 HO command





18. Forward Relocation Complete





1. Decision to perform inter system HO





PDN SAE-GW





 T-eNB





Serving SAE-GW





3. Forward Relocation Request (S-GW)

















AE GW








MME





Rel 7 3G- SGSN 





8. Forward Relocation 


Response (S-GWTEID)





2. Relcotion Required





19. Iu release Command





3. Forward Relocation Request (legacy GGSN addr)

















AE GW








UE





9. forward data  





L1 Synch to LTE Cell

















AE GW








Detach from old UTRAN Cell

















AE GW











13 update SAE bearer Request





5. Handover Request Ack (eNB TEID)





4. Handover Request (S-GW)














20 Tracking area update procedure





 User DL/UL data








 User DL/UL data








�





15 update SAE bearer Response








12 update SAE bearerRequest








Store user Context Prepare resources

















AE GW








Store user Context

















AE GW








Source RNC





 User DL/UL data 








 User DL/UL data








 User DL/UL data








18. Iu release  Complete





19 Forward Relocation complete Ack





14 update SAE bearer Response








11 Handover Complete





7 Relocation Command





8 HO command





16. Forward Relocation Complete





1. Decision to perform inter system HO





PDN SAE-GW





 T-eNB





Serving SAE-GW





MME





Rel 8 3G- SGSN 





6. Forward RelocationResponse (eNB TEID)





2. Relcotion Required





17. Iu release Command





UE





3. Forward Relocation Request 

















AE GW








16. Clear  Command





2. PS HO Required





6. Forward Relocation 


Response (eNB TEID)





Rel 8 2G- SGSN 





MME





Serving SAE-GW





 T-eNB





PDN SAE-GW





1. Decision to perform inter system HO





15. Forward Relocation Complete





8 PS HO command





 7 PS HO Required ACK





10 Handover Complete





13 update SAE bearer Response








18 Forward Relocation complete Ack





17. Clear Complete





 User DL/UL data








 User DL/UL data








 User DL/UL data 








Source BSC





Store user Context

















AE GW








Store user Context Prepare resources

















AE GW











11 update SAE bearer Request





14 update SAE bearer Response








�





 User DL/UL data








 User DL/UL data








Release UE related resources

















AE GW








Release UE related resources

















AE GW








19 Tracking area update procedure





4. Handover Request














5. Handover Request Ack (eNB TEID)





12 update SAE bearer Request





Detach from old GERAN Cell

















AE GW








L1 Synch to LTE Cell

















AE GW








9. forward data  





UE








8b update PDP Context Response








8a Update PDP context (eNB TEID)





11. forward data  





L1 Synch to LTE Cell

















AE GW








Detach from old LGERAN Cell

















AE GW








14 update SAE beare Request





7. Handover Request Ack (eNB TEID)





6. Handover Request














Prepare resource

















AE GW








21 Tracking area update procedure





Release UE related resources

















AE GW








Release UE related resources

















AE GW








 User DL/UL data








 User DL/UL data








�





16 update SAE bearer Response








13 update SAE bearer Request








5. Relocation Response


( S-GW TEID)











Store user Context Prepare resources

















AE GW








Store user Context

















AE GW








4. Relocation Request














Source BSC





 User DL/UL data (note 1)








 User DL/UL data








 User DL/UL data








19. Clear Complete





20 Forward Relocation complete Ack





15 update SAE bearer Response








12 Handover Complete





9 PS HO Required ACK





10 PS HO command





17. Forward Relocation Complete





1. Decision to perform inter system HO





PDN SAE-GW





 T-eNB





Serving SAE-GW





MME





Rel 7 2G- SGSN 





8. Forward Relocation Rsponse (S-GW Addr )





2. PS HO Required





18. Clear  Command





3. Forward Relocation Request (Legacy GGSN Addr)

















AE GW








3GPP


