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1. Introduction

An important requirement for LTE-Advanced is that the system should be capable of supporting significantly increased data rates. The targets for downlink and uplink peak data rates are 1 Gbps and 500 Mbps respectively [1]. In this contribution, we bring to light the adverse impact this has on user plane (Layer 2) processing complexity. Removing the Layer 2 (L2) processing bottleneck will ensure that UE gets served at the highest rate allowed by the channel (within limits of its category), thereby ensuring efficient air-interface operation and user experience.

It should be noted that even though the physical layer data rate increases significantly, we don’t expect UE’s L2 processing to become faster in the same proportion. Hence, it is important to simplify user plane processing in order to achieve cost effective UE solutions for Advanced E-UTRA.
We propose that RAN2 acknowledge that peak data rate requirements for advanced E-UTRA significantly increase user plane processing complexity and therefore user plane processing enhancements would be beneficial.
2. Definitions

Just-in-time processing
: Processing within the MAC PDU generation time line, i.e., processing required for generating   a MAC PDU upon receiving a MAC PDU generation request.

3. Impact of high data rate on Release 8 user plane

In this section, we consider the impact of Advanced E-UTRA data rates on Release 8 user plane. On the user plane, high data rates translate into a significantly larger number of PDCP SDUs to be processed per unit time which results in a substantial increase in L2 packet processing complexity. The UE’s L2 processor has to be dimensioned to handle this, resulting in increased power consumption and cost to UEs. 

3.1. Impact on RLC processing

We identify the following issues associated with RLC at high data rate

· At high data rates, the number of PDCP SDUs to be processed in each sub-frame increases. In the current LTE PDCP/RLC design, each PDCP data PDU contains 1 PDCP SDU, leading to an increase in the number of PDCP PDUs. Transmit RLC, both on DL and UL, operates under a strict time budget (just-in-time) and its concatenation complexity is proportional to the number of PDCP PDUs that need to be included in a RLC PDU. Since each PDCP data PDU contains 1 PDCP SDU, the RLC just-in-time concatenation complexity is also proportional to the PDCP SDU rate.

· Even though, in practice, a given UE may almost never be scheduled at the peak rate for its category for 100% of the time, the transmit RLC processing complexity needs to be dimensioned to handle the peak PDCP SDU rate; i.e., the maximum number of PDCP SDUs in a MAC PDU. This is an aspect which was also brought out in [2] and is independent of data rate. Furthermore, as data typically comes in bursts, there are often periods of sending Scheduling Request (SR) / Buffer Status Report (BSR) and waiting to be scheduled. 
4. Summary
We bring to light the adverse impact of advanced E-UTRA’s high data rates on Release 8 user plane processing complexity and propose the following:
Proposal 1: RAN2 agrees that user plane enhancements are beneficial in advanced E-UTRA in order to reduce packet processing complexity.
Proposal 2: RAN2 investigates user plane processing enhancements for advanced E-UTRA.
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