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1. Introduction

In this document, we discuss some issues related to the user plane handling for intra-system mobility in E-UTRAN. Based on this discussion, we propose some features that will enhance the mobility support in E-UTRAN.
2. Multiplexing architecture and handling of mobility
Figure 1 shows the E-UTRAN multiplexing architecture. The figure complies with the recent decision in RAN#31 to have RRC and ARQ functionalities terminated in the eNode B. Also, we capture the SAE Bearer definition and user plane multiplexing architecture as agreed in [1] and [2].
Although the focus of this document is on user plane handling, the picture also shows the control plane multiplexing architecture. Here our preference is to have a modular approach with two different control planes. The first control plane terminates RRC and handles the L1/L2 mobility (i.e. radio link handovers). The second control plane terminates MME functions and handles the L3 mobility (i.e. AGW relocation in LTE_ACTIVE, registrations in LTE_IDLE, etc.)
.  
2.1. Downlink user plane handling
RAN3 already agreed that two mechanisms should be supported by E-UTRAN for the handling of intra-system mobility in LTE_ACTIVE [3]. The first mechanism allows the AGW to bi-cast downlink data to the source and target eNode B during a handover, and it could be used to ensure seamless handovers in case of low-data rate real-time services. The second mechanism allows data forwarding of the downlink packets from the source eNode B to the target eNode B during a handover, and it can be used to support lossless handovers.

In order to support both mechanisms, we propose to introduce sequence numbering of the downlink packets in the AGW. Such mechanism allows the UE to perform duplicate detection (in case of bi-casting) and reordering (in case of data forwarding) of downlink packets.
Conclusion: we propose to introduce sequence numbering of the downlink packets in the AGW. 
2.2. Uplink user plane handling
As previously mentioned, RAN#31 has decided that ARQ will be placed in the eNode B. Figure 1 complies with this decision by showing the E-UTRAN termination of RLC in the eNode B. 

One consequence of such a decision is that we need a mechanism responsible for in-sequence delivery of uplink packets arriving at the AGW. This is because the header compression functionality (in PDCP) expects packets arriving in-sequence. Note that this mechanism is needed because of mobility. In particular, during a handover, there is no guarantee that packets from the source eNode B will arrive at the AGW before packets from the target eNode B.
As shown in Figure 1, our proposal is to have the re-ordering mechanism for uplink packets in the AGW. An alternative would be to have the re-ordering mechanism in the target eNode B, and perform uplink data forwarding from source to target eNode B during a handover. But this will increase latency and may end up in loss of data (how is it handled the in-flight data form source eNode B to AGW?).

Conclusion 1: E-UTRAN should provide in-sequence delivery of uplink packets arriving at the AGW.

Conclusion 2: we propose to introduce a reordering mechanism for uplink packets in the AGW.
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Figure 1: QoS and multiplexing in SAE/LTE (downlink)

3. Conclusions
In the document we discuss issues on user plane handling for intra-system mobility in E-UTRAN. Based on this discussion we propose to agree on the following conclusions:

· Introduce sequence numbering of downlink packets

· Provide in-sequence delivery of uplink packets arriving at the AGW

· Introduce a reordering mechanism in the AGW, in order to provide in-sequence delivery of the uplink packets.
We finally propose to possibly capture the result of the discussion in the RAN3 internal TR.
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� This is different from the approach used today in WCDMA where NAS signalling is “on top” of RRC signalling.
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