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1 Introduction/Background 
At the RAN2/RAN3/SA2 joint meeting in St.Louis, the SAE/LTE architectural principles have been agreed in [1]. One of the decisions was to move the PDCP layer down to the eNB. Moving PDCP layer to the eNB needs reconsideration of the user plane handling during inter RAT handovers. 
This contribution addresses the issue of user plane handling during IRAT mobility between LTE and other 3GPP systems (GERAN / UTRAN) taking the agreement of moving the PDCP layer to eNB into account. 
2 Handling of User plane during mobility

A number of different options for user plane handling during IRAT mobility were considered:

1. Bi-casting from 3GPP anchor

2. Packet forwarding from where the packet buffer is located (i.e. RNC (UTRAN), SGSN (GERAN) and eNode B (LTE))

3. Do Nothing : Just user plane switching in the 3GPP anchor

In the previously agreed architecture with PDCP layer in the AGW and performing the ciphering, Bi-casting was the preferred option due to the complexity associated with the forwarding mechanism. In the case of forwarding, when going from LTE to 2G/3G, the packets need to be back-forwarded from the eNodeB to the UPE/3GPP anchor, where they need to be de-ciphered and de-compressed before they can be forwarded to the target system. That is, the packets are sent back and forth between the UPE/3GPP anchor and the eNodeB. Moreover, performing the header de-compression for the back-forwarded packets in the UPE is not trivial, since the header de-compression state for DL packets is not available in the UPE. 

However, it needs to be understood that bi-casting could not fulfill the requirement of having lossless IRAT handovers though it was considered to be better than do nothing solution to minimize packet loss. 

Now with the PDCP layer moved to eNB forwarding mechanism can be adopted for the IRAT handover to have lossless handovers. Moreover same forwarding mechanisms would be used for handling the user plane for intra-LTE mobility and for inter 3GPP mobility making the overall LTE Mobility procedures simple  which means that it would be possible to reuse parts of the intra-LTE forwarding scheme for IRAT handovers. The packets can be buffered at PDCP SDU level in eNB and can be forwarded for both Intra-LTE as well as IRAT handovers. The difference from Intra- LTE case would obviously be that the packets in case of IRAT handovers would be forwarded on the S1 interface.

Moreover, with the forwarding mechanism used for IRAT handovers, the same performance optimizations (e.g., lossless) as intra-LTE handovers could be achieved as in the initial stages LTE deployment, IRAT handovers will occur more frequently.
3 Conclusions

We would like to suggest that PDCP SDU based cumulative forwarding/retransmission can be adopted for IRAT Handovers too. This will harmonise the Intra LTE and IRAT Mobility procedure making the overall LTE system simple, achieving high performance optimisations like being lossless and satisfying stringent requirements similar to Intra LTE Handover. Further it should be noted that this handling could be straight away applied for MME/SAE Gateway Relocation mobility procedures.
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