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Abstract of the contribution: Signalling flows for Inter-RAT GERAN A/Gb mode to LTE mode PS Handover and Inter-RAT LTE mode to GERAN A/Gb mode PS Handover are proposed for inclusion into 23.401.
1. Introduction

The contribution discusses the Inter-RAT GERAN A/Gb mode to LTE mode PS Handover and vice versa.
2. Discussion

The proposal is based on the IRAT PS Handover procedure (UTRAN Iu mode to GERAN A/Gb mode, and GERAN A/Gb mode to UTRAN Iu mode) specified in the TS 43.129, but they are adopted to the new SAE architecture and further developed.

Pre-condition:

· The UE is in READY state (GERAN A/Gb mode) or in LTE_ACTIVE state (LTE mode).
· The UE has at least one PDP Context established.
· The BSS must support PFM, Packet Flow Management, procedures.

The packet forwarding/bi-casting is FFS, see the discussion in S2-071201 ("User Plane handling in case of IRAT mobility").

Details of the Information Elements (IE:s) in all the messages between the nodes are FFS.

2.1 Inter-RAT Handover Procedure (GERAN A/Gb mode to LTE mode)
Pre-condition:

· The UE is in READY state (GERAN A/Gb mode).

· The UE has at least one PDP Context established.

· The BSS must support PFM, Packet Flow Management, procedures.

2.1.1 Preparation Phase
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Figure X1: Inter-RAT Handover Procedure (GERAN A/Gb mode to LTE mode), Preparation Phase
1) The source BSS decides to initiate a PS handover to the LTE system. At this point both uplink and downlink user data is transmitted via the following: TBFs between UE and source BSS, BSSGP PFCs tunnel(s) between source BSS and source SGSN, GTP tunnel(s) between source SGSN and Serving SAE GW, and PDN SAE GW.
2) The source BSS sends a PS Handover Required message to the SGSN to request the CN to establish resources in the Target eNodeB, Target MME and the Serving SAE GW.
3) The Source SGSN will forward the request to the target MME using the message Forward Relocation Request. This message includes all PDP contexts that are established in the source SGSN and the uplink endpoint parameters to the Serving SAE GW.
4) The Target MME will request the Target eNodeB to establish the SAE Bearer(s) by sending the message Relocation Request. This request includes the uplink endpoint parameters received in the previous step.

4a) The Target eNodeB allocates the request resources and returns the applicable parameters to the Target MME in the message Relocation Request Acknowledge.

5) The Target MME may inform the Service SAE GW the downlink endpoint parameters received from the Target eNodeB. This is performed in the message Update Serving SAE GW Context Request. This message is FFS, it enables and trigger bi-casting downlink user data from the Serving SAE GW.
5a) The Service SAE GW acknowledges the request in the message Update Serving SAE GW Context Response. At this stage the user plane between Target eNodeB and Service SAE GW is established. This is FFS.
6) The Target MME completes the preparation phase by sending the message Forward Relocation Response to the Source SGSN.
2.1.2 Execution Phase
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 Figure X2: Inter-RAT Handover Procedure (GERAN A/Gb mode to LTE mode), Execution Phase
1) The Source SGSN completes the preparation phase towards Source BSS by sending the message PS HO Required Acknowledge. This message includes all PFIs that could be established on the Target side.
2) The Source SGSN informs the Target MME regarding “delivery order” parameters in the message Forward SRNS Context. This information is then relayed to the Serving SAE GW. Support of “delivery order” in SAE is FFS.
3) The Source BSS will give a command to the UE to handover to the target eNodeB via the message PS Handover Command. This message includes a transparent container including radio aspect parameters that the Target eNodeB has set-up in the preparation phase.
4) The UE moves to the LTE system and performs access procedures toward Target eNodeB.
5) When the UE has got access to Target eNodeB it sends the message HO to LTE Complete.

6) When the UE has successfully accessed the Target eNodeB, the Target eNodeB informs the Target MME by sending the message Relocation Complete.

7) Then the Target MME knows that the UE has arrived to the target side and Target MME informs the Source SGSN by sending the message Forward Relocation Complete. The Source SGSN will also acknowledge that information. Further action in the Source SGSN continues at step 11.
8) The Target MME will now complete the PS Handover procedure by informing the Serving SAE GW that the Target MME is now responsible for all the PDP Context the UE have established. This is performed in the message Update Serving SAE GW Context Request.

9) The Serving SAE GW may inform the PDN SAE GW the change of for example the RAT type that e.g. can be used for charging, by sending the message Update PDN SAE GW Context Request. The PDN SAE GW must acknowledge the request with the message Update PDN SAE GW Context Response. This is FFS.
10) The Serving SAE GW acknowledge the user plane switch to the Target MME via the message Update Serving SAE GW Context Response. At this stage the user plane path is established for all PDP contexts between the UE, Target eNodeB, Serving SAE GW and PDN SAE GW.
11) At the same time the Source SGSN will clean-up all its resources towards Source BSS by performing the BSS Packet Flow Delete procedure.

12) The UE sends a Tracking Area Update Request message to the Target MME informing it that the UE is now located in a new TA (Tracking Area).

13) The Target MME may optionally authenticate the UE.
14) The Target MME will updated the HSS with information that the UE is now handled by this MME. This is done in the message Update Location.

15) When the HSS receives the message Update Location from Target MME, it will send the message Cancel Location to the Source SGSN. The Source SGSN will perform additional clean-up and acknowledge the HSS via the message Cancel Location Ack.

16) The HSS downloads the subscriber data via the message Insert Subscriber Data message to the Target MME, and the Target MME acknowledges the new data via the message Insert Subscriber Data Ack.
17) The HSS will acknowledge the updated registration by sending the message Update Location Ack to the Target MME.
18) The Target MME will send the new S-TMSI and other parameters (details are FFS) to the UE via the message Tracking Area Update Accept.
19) The UE confirms the parameters and sends the Tracking Area Update Complete message to the Target MME.
2.2 Inter-RAT Handover Procedure (LTE mode to GERAN A/Gb mode)
Pre-condition:

· The UE is in LTE_ACTIVE state (LTE mode).

· The UE has at least one PDP Context established.

· The BSS must support PFM, Packet Flow Management, procedures.

2.2.1 Preparation Phase
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 Figure X3: Inter-RAT Handover Procedure (LTE mode to GERAN A/Gb mode), Preparation Phase
1) The source eNodeB decides to initiate a PS handover to the GERAN A/Gb mode (2G) system. At this point both uplink and downlink user data is transmitted via the following: Bearer(s) between UE and eNodeB, GTP tunnel(s) between eNodeB, Serving SAE GW, and PDN SAE GW.
2) The source eNodeB sends a Relocation Required message to the MME to request the CN to establish resources in the Target BSS, Target SGSN and the Serving SAE GW.
3) The Source MME will forward the request to the target SGSN using the message Forward Relocation Request. This message includes all PDP contexts that are established in the source MME.

4) The Target SGSN will request the Target BSS to establish the PFCs by sending the message PS Handover Request.

4a) The Target BSS allocates the request resources and returns the applicable parameters to the Target SGSN in the message PS Handover Request Acknowledge.

5) The Target SGSN may inform the Service SAE GW the downlink endpoint parameters that Target SGSN has allocated. This is performed in the message Update Serving SAE GW Context Request. This message is FFS, it enables and trigger bi-casting of downlink user data from the Serving SAE GW.
5a) The Service SAE GW may acknowledge the request in the message Update Serving SAE GW Context Response, and also returns the uplink endpoint parameters to the Target SGSN. At this stage the user plane between Target BSS, Target SGSN and Service SAE GW is established. This is FFS.
6) The Target SGSN completes the preparation phase by sending the message Forward Relocation Response to the Source MME.
2.2.2 Execution Phase
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 Figure X4: Inter-RAT Handover Procedure (LTE mode to GERAN A/Gb mode), Execution Phase
1) The Source MME completes the preparation phase towards Source eNodeB by sending the message Relocation Command. This message includes bearer parameters for all PDP contexts that could be established on the target side. It also includes NAS related parameters such as the XID parameters from the Target SGSN.
2) The Source eNodeB will give a command to the UE to handover to the target BSS via the message HO from LTE Command. This message includes a transparent container including radio aspect parameters that the Target BSS has set-up in the preparation phase.
3) The Source eNodeB informs the Source MME which then informs the Target SGSN regarding “delivery order” parameters in the message Forward SRNS Context. This information is then relayed to the Serving SAE GW. Support of “delivery order” in SAE is FFS.
4) The UE moves to the GERAN A/Gb (2G) system and performs access procedures toward Target BSS.

5) When the UE has got access to Target BSS it sends the message XID Response.

6) When the UE has successfully accessed the Target BSS, the Target BSS informs the Target SGSN by sending the message PS Handover Complete.

7) The Target BSS also relays the message XID Response to the Target SGSN. Note, the message in step 6 and 7 may arrive in any order in the Target SGSN.
8) Then the Target SGSN knows that the UE has arrived to the target side and Target SGSN informs the Source MME by sending the message Forward Relocation Complete. The Source MME will also acknowledge that information. Further action in the Source MME continues at step 12.

9) The Target SGSN will now complete the PS Handover procedure by informing the Serving SAE GW that the Target SGSN is now responsible for all the PDP Context the UE have established. This is performed in the message Update Serving SAE GW Context Request.

10) The Serving SAE GW may inform the PDN SAE GW the change of for example the RAT type that e.g. can be used for charging, by sending the message Update PDN SAE GW Context Request. The PDN SAE GW must acknowledge the request with the message Update PDN SAE GW Context Response. This is FFS. 

11) The Serving SAE GW acknowledges the user plane switch to the Target SGSN via the message Update Serving SAE GW Context Response. At this stage the user plane path is established for all PDP contexts between the UE, Target BSS, Target SGSN, Serving SAE GW and PDN SAE GW.

12) At the same time the Source MME will clean-up all its resources towards Source eNodeB by performing the S1 Release procedure.

13) The UE sends a Routing Area Update Request message to the Target SGSN informing it that the UE is now located in a new RA.

14) The Target SGSN may optionally invoke the security functions.

15) The Target SGSN will update the HSS with information that the UE is now handled by this SGSN. This is done in the message Update Location.

16) When the HSS receives the message Update Location from Target SGSN, it will send the message Cancel Location to the Source MME. The Source MME will perform additional clean-up and acknowledge the HSS via the message Cancel Location Ack.

17) The HSS downloads the subscriber data via the message Insert Subscriber Data message to the Target SGSN, and the Target SGSN acknowledges the new data via the message Insert Subscriber Data Ack.
18) The HSS will acknowledge the updated registration by sending the message Update Location Ack to the Target SGSN.

19) The Target SGSN will send the new P-TMSI and other parameters (details are FFS) to the UE via the message Routing Area Update Accept.

20) The UE confirms the parameters and sends the Routing Area Update Complete message to the Target SGSN.

3. Proposal / Conclusion

It is proposed that the flow diagrams and descriptions in chapter 2.1 and chapter 2.2 shall be included in the TS 23.401 chapter 5.5.
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