Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #72b
R1-131299
Chicago, USA, 15th  April – 19th April 2013
Agenda Item:
7.2.5.2.2
Source: 
LG Electronics

Title: 
Control overhead reduction for small cell operation
Document for:
Discussion and decision
1 Introduction

In RAN#58, small cell SI [1] was approved to study potential enhancements to improve the spectral efficiency and small cell operation. The following objectives are included in SID related to spectral efficiency.  

· Study potential enhancements to improve the spectrum efficiency, i.e. achievable user throughput in typical coverage situations and with typical terminal configurations, for small cell deployments, including

· Introduction of a higher order modulation scheme (e.g. 256 QAM) for the downlink.

· Enhancements and overhead reduction for UE-specific reference signals and control signaling to better match the scheduling and feedback in time and/or frequency to the channel characteristics of small cells with low UE mobility, in downlink and uplink based on existing channels and signals. 

This contribution discusses potential candidate enhancements for control signaling in small cell scenarios with low UE mobility.

2 DCI Reduction
As mentioned by many contributions in RAN1#72, two candidates can be considered for DCI reduction in small cell scenarios, namely, multi-subframe scheduling and cross-subframe scheduling. Some characteristics of small cell operation may justify the benefits of those DCI reduction techniques as follows. 
· Small number of UEs per small cell: in a small cell scenario, due to its cell size and network density, the number of served UEs per each small cell at one time is expected to be small. In other words, the same resource allocation with the same MCS can be scheduled to a UE over a few consecutive subframes where multi-subframe scheduling can reduce the DCI overhead considerably. Furthermore, it is expected that downlink traffic or uplink traffic is rather bursty as small cell layer is mostly used for data offloading and thus scheduling over multiple subframes to the same UE would happen frequently in small cell scenarios.
· EPDCCH-less subframe: such as TDD special subframe configuration 0 with normal CP or special subframe configuration 7 with extended CP or MBSFN subframe with MBMS, there are downlink subframes without EPDCCH. Downlink scheduling PDCCH can be omitted as there will be no PDSCH transmitted in that subframe. Yet, the lack of uplink grant in those subframes would limit uplink scheduling flexibility. In a legacy carrier, this may be resolved by transmitting uplink grant via PDCCH, however, PDCCH in a dense small cell may not be so effective due to high interference as discussed in [2]. Therefore, cross-subframe or multi-subframe scheduling, at least for uplink grant, can be considered to address the issue with EPDCCH-less subframe.
When multi-subframe scheduling is considered, enhancement for EPDCCH should be considered as well since the successful reception of EPDCCH becomes more critical compared to subframe-based scheduling. For example, CSI enhancements for more accurate EPDCCH link adaptation, enhanced ICIC by introducing backhaul signaling for protecting EPDCCH PRBs and wideband precoding of EPDCCH to mitigate frequency selective interference can be considered.

Besides, with the small number of served UEs per cell, the increased PRG size can be considered and also the necessity of multiplexing EPDCCH and PDSCH in the same PRB could be revisited.
3 Conclusion
As small cell is used mainly for data offloading, consideration of adopting multi-subframe and cross-subframe scheduling are recommended. It is also proposed to enhance mechanisms to support better EPDCCH performance such as enhanced CSI feedback and EPDCCH PRB protection.
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