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1
Introduction

In this contribution packet loss avoidance for non realtime and seamless  realtime services during inter-3GPP-RAT mobility from SAE/LTE to GERAN A/Gb mode are explained. 

Considering the intra-LTE-access mobility in LTE_ACTIVE where user data can be directly forwarded between eNodeBs, data forwarding in the inter-3GPP-RAT mobility scenarios between eNodeBs and the RNCs or 2G SGSNs is not possible without additional effort in the targets system (2G/3G) due to different ciphering and compression functions. 

Consequently a solution involving MME/UPE/3GPP anchor is required. 

Two goals need to be achieved for inter-3GPP mobility:

· A Seamless handover to fulfill service interruption requirement for realtime services. 

· Packet loss avoidance for packet loss sensitive services. 
This paper depicts a possible solution how the user plane handling could work in an inter-3GPP-RAT mobility scenario. As discussed in RAN2 bicasting in the UPE/3GPP anchor might be sufficient for the user plane handling for realtime and non realtime services in the inter 3GPP-RAT mobility scenario.

The following assumptions are made:

· UE is registered in both, 2G/3G SGSN and MME/UPE (“multi-homing”) 

· Tunnel between 2G/3G SGSN and MME/UPE is established (in LTE_IDLE and LTE_ ACTIVE)

2
Discussion 

Considering the inter 3GPP-RAT mobility scenario from SAE/LTE to GERAN A/Gb mode backward HO is initiated in E-UTRAN (eNB) and comprises the preparation, execution and completion phase. 

The resource allocation is performed via the EPC and the 2G CN to the GERAN side, i.e. with CN/EPC involvement because there is no direct interface between these two access systems. The outcome of the resource allocation is reported back via the 2G CN to the EPC and finally to the E-UTRAN. 

In the used c-plane interface between the 2G SGSN and the EPC is the S3 interface for the user plane the S4 interface; both GTP based. 

In order to reduce the service interruption for realtime packets, the realtime packets are bicasted in the UPE/3GPP anchor; i.e packets are sent to the source and to the target side until the UE confirms to be located at the target side. 

In order to avoid packet loss non realtime packets are also bicasted in the UPE/3GPP anchor. 

The trigger to start bicasting at the MME/UPE is the signalling message FORWARD RELOCATION RESPONSE (1) received after the successful resource allocation from the target RAT (2G/3G SGSN) (as shown in the figure below). The data transfer to both RATs is indicated in the following figure with “data transfer”.
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Non realtime data

The UPE/3GPP anchor bi-casts non realtime packets to both RATs. The trigger is the Forward Relocation response message (successful outcome) which is sent to the MME. Bicasting is performed until the HO Complete indication was received.  

Packets which were already sent to the source eNodeB before bicasting starts and which were not sent to the UE, are lost. The packets which are sent to the HO target side needs to be buffered somewhere (2G SGSN or BSS)!

Realtime data

The UPE/3GPP anchor bi-casts packets to both RATs. The trigger is the Forward Relocation response message (successful outcome) which is sent to the MME. Bicasting is performed until the HO Complete indication was received. 

Assessment

· Same handling realtime and non realtime traffic for inter-3GPP-RAT.

· Triggers to start/stop bicasting can be derived from messages, which are anyhow needed for the HO procedure.

· Bicasting @ the MME/UPE for inter-3GPP-RAT could be used for realtime data 

· Non realtime packets which were already sent to the source eNodeB before bicasting start but not to the UE, are lost. 

· Using bicasting for non realtime packets, the target side has to provide means for buffering in the 2G SGSN or BSS. 

Impacts on baseline CN Architecture

· In case of HO from SAE/LTE to GERAN A/Gb, buffering for non realtime data might be required.  
Impact on baseline RAN Architecture

· In case of HO from SAE/LTE to GERAN A/Gb, buffering for non realtime data might be required. 
Impact on terminals used in the existing architecture

None identified so far

3
Proposal

Considering the analysis in this contribution, it is proposed to solve the user plane handling for inter-3GPP-RAT mobility in the following way:

Realtime data

The UPE/3GPP anchor bi-casts packets to both RATs. The trigger is the Forward Relocation response message (successful outcome) which is sent to the MME. Bicasting is performed until the HO Complete indication was received. 

Non-Realtime data

The UPE/3GPP anchor bi-casts non realtime packets to both RATs. The trigger is the Forward Relocation response message (successful outcome) which is sent to the MME. Bicasting is performed until the HO Complete indication was received.

The identified drawbacks for bi-casting for non realtime packets: 

· Packets already sent to the source eNodeB before bicasting start and not sent to the UE, are lost. 

· The packets sent to the HO target side needs to be buffered (2G SGSN or BSS)!

needs to be further assessed.

Regarding the lost packets which were sent to the source eNB, it needs to be discussed whether inter 3GPP RAT mobility needs to ensure lossless services. 

If packet loss aviodance (lossless) is requried for inter 3GPP RAT mobility other mechanisms needs e.g. re-routing needs to be analysed in detail. 
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