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1
Introduction

In TSG SA WG2 SAE AdHoc meeting we have presented in [1] our proposed solution for inter-RAT handover procedures. In this contribution we recap the aspects of [1] that are of relevance to RAN2.
2
Discussion
2.1
Basic principles for inter-RAT handovers
In [1] the following conclusions are made that are relevant from RAN2 point of view:

· Decision for handover initiation is done at the source 3GPP radio system
· Backward handovers are used in inter-RAT handovers
· An interface between 2G/3G MME and SAE MME is required for handover preparation
· Packet forwarding is more effective against packet loss than bi-casting. Bi-casting for real-time traffic flows is FFS.
It should be noted that discussions on these conclusions are still ongoing in TSG SA WG2.
Based on these conclusions an inter-RAT HO solution that matches these basic principles is presented in [1]. This solution is recapped in Section 2.2.
2.2
Inter-RAT Handovers between 2G/3G and E-UTRAN
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Figure 1: Inter-RAT Handover from 2G/3G to E-UTRAN
The overall inter-RAT handover scheme from 2G/3G to E-UTRAN is presented in Figure 1. The main highlights are as follows:

· Lossless handover for NRT services: NRT PDUs in the source system are either drained (7b) or forwarded (6b, 12) to the target system through the mobility anchor point It is FFS whether bi-casting is used for RT services.   
· PDUs still in source system until HO to target system is successful (9, 11)

· SAE UPE can de/cipher relayed PDUs as required by the source/target system. 
The handover procedure is detailed as follows:
0. Before the handover is initiated, the packet flow to-/from- the UE traverses the SAE UPE, 2G/3G SGSN and 2G/3G access.
1 & 2. Based on e.g. signal quality measurements the 2G/3G access determines that an inter-system handover needs to be initiated.

3-6 2G/3G access starts the handover procedure by triggering a preparation phase. During this phase the target radio access is identified and resources in this target access are prepared. For NRT flows, in step 6b (i.e. after receiving message #6a) the source 2G/3G SGSN stops draining downlink buffers. From this point onwards, any incoming NRT PDUs for this specific user are buffered. 
7. The source 2G/3G SGSN issues the handover command towards the source 2G/3G access (RNC or BSC). The source 2G/3G access will attempt to empty all buffers corresponding to this user before issuing the handover command in step 7c. This simplifies the handover procedure since it avoids the need to reconstruct PDUs from radio frames and forwarding of these PDUs from 2G/3G access to the target access system.

8. The UE attaches to the target access system. QoS aspects and management of dedicated bearers are FFS.

9. The target eNB informs SAE MME that the UE has moved to the access system.

10. The SAE MME can now inform the SAE UPE that the user is reachable through the eNB.

11. As soon as the route is updated in step 10, the SAE MME can inform the source 2G/3G SGSN that the handover was successful.

12. The source 2G/3G SGSN can now relay any PDUs buffered since step 6a back to the SAE UPE. Due to step 10, these PDUs are now received by the UE through eNB.

13. The source 2G/3G SGSN can release network resources associated with this user.

14. The source 2G/3G SGSN informs the SAE MME that its role in the handover procedure is now over.

15. The UE performs a network registration procedure with the SAE MME.

16. The location of the UE at the HSS is updated.

17. The handover procedure is now completed and the packet flow to-/from- the UE now traverses SAE UPE and eNB.
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Figure2: Inter-RAT Handover from E-UTRAN to 2G/3G
The overall inter-RAT handover scheme from E-UTRAN to 2G/3G is presented in Figure 2... The main highlights are as follows:
· Lossless handover for NRT services: NRT PDUs in the source system are forwarded (13) to the target system through the mobility anchor point. It is FFS whether bi-casting is used for RT services
· PDUs still in source system until HO to target system is successful (12)

· SAE UPE can de/cipher relayed PDUs as required by the source/target system

The handover procedure is detailed as follows:
0. Before the handover is initiated, the packet flow to-/from- the UE traverses the SAE UPE and eNB.

1& 2. Based on e.g. signal quality measurements the eNB determines that an inter-system handover needs to be initiated.

3-6 eNB starts the handover procedure by triggering a preparation phase. During this phase the target radio access is identified and resources in this target access are prepared. 
7. After receiving notification that the resources in the target system have been reserved (in message 6), the SAE MME can issue a Handover Command to the eNB.

8. eNB sends the Handover Command to the UE. At this point the UE disconnects from the eNB.

9. The UE attaches to the target access system (in this case 2G/3G). QoS aspects and management of dedicated bearers are FFS.
10. Once the UE is attached and the resources are ready the SGSN is informed that the handover was successful.

11. The SGSN can now inform the SAE UPE that the user is reachable through the SGSN. As a result, from this point onwards, the user traffic is tunneled from SAE UPE to the SGSN (instead of the eNB, as before the HO).

12. In the meantime the source eNB is also informed that the handover was successful.

13. Knowing that the handover was successful, the source eNB can now forward any buffered PDUs back to the SAE UPE. Due to the route update procedure in 11, these PDUs are now forwarded/tunneled to the UE through the correct access system where the UE now resides.

14. The source eNB informs the SGSN that its role in the handover procedure is now over.


15. The UE performs a network registration procedure with the SGSN. This may also include an authentication procedure.

16. The location of the UE at the HSS is updated.

17. The handover procedure is now complete and the packet flow to-/from- the UE now traverses SAE UPE, 2G/3G SGSN and 2G/3G access. (Note that the SGSN may not necessarily always be on-path).

3
Conclusions

We propose to use the signalling flows presented chapter 2 as a basis for RAN2 discussions on inter-RAT handovers and capture the outcome in TR 25.813 chapter 9.2.2.
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