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1. Introduction

As a study item phase of Rel-11 CoMP, we have a new feature CoMP scenario 4, and the enhancement related with CoMP scenario 4 will be discussed in MIMO session. In CoMP scenario 4, 
· UE can have multiple transmitter in downlink

· UE may not distinguish these transmitter

· Transmitter specific CSI feedback would not be possible at UE side
eNB performs multiple transmitter coordination and/or spatial division to increase downlink channel capacity. By introducing downlink CoMP and UE specific RS based control channel, downlink capacity would be remarkably increased. To support increased downlink capacity, uplink channel capacity should also be increased to support N/Ack reporting or CSI feedback via PUCCH, and increased PUSCH capacity would also be required to support balanced uplink/downlink transmission in Rel-11 CoMP scenario 4 or single cell MIMO. 
To support increased uplink channel capacity, uplink CoMP or frequency reuse for PUSCH/PUCCH transmission would be necessary in Rel-11 single cell with multiple RRHs, and either case eNB should decide whether the UE would be configured uplink to eNB or RRH or both. In this contribution, we discuss the uplink configuration in Rel-11. 

2. UL/DL channel capacity 
Downlink in Rel-11 is expected to achieve remarkable capacity enhancement by the utilization of multiple transmission point with single cell ID. PDSCH capacity would be greatly increased by the coordinated operation of multiple transmission point and/or the frequency reuse among the transmission points. In case of downlink control channel, though PDCCH would not achieve capacity enhancement due to the single PCI, the overall control channel capacity would be increased by adapting UE specific RS based control channel. To support increased PDSCH capacity and traffic, for N/Ack reporting and CSI feedback, we would need a discussion to increase PUCCH capacity, and to support balanced transmission of uplink and downlink, we would also need a discussion about the enhancement of PUSCH capacity. In Rel-11, we consider the specification of uplink CoMP to enhance the uplink channel capacity and throughput. Via multiple points diversity, uplink CoMP would achieve enhanced PUSCH/PUCCH reception and it would result as PUSCH/PUCCH capacity enhancement or UE power saving. Since the MCS level of PUSCH/PUCCH is limited, in heterogeneous single cell (CoMP scenario 4) where UE can have good uplink connection via RRH, the capacity enhancement achieved by multiple reception diversity could be marginal, or the capacity achieved by uplink CoMP would be less than the capacity achieved by downlink CoMP. Thus, to support valance uplink downlink traffic and to guarantee heavier N/Ack reporting, we would better to support frequency reuse for uplink transmission. While the uplink CoMP could be utilized in single cell without or light specification work, uplink frequency reuse would require some modification for the power control scheme.
Uplink (PUSCH) configuration for multiple RRH in single cell 

For each RRH to reuse the same band for the different PUSCH and/or PUCCH transmission, PUSCH and/or PUCCH transmission power should be controlled not to cause interference to the RRH which would not expect to receive PUSCH or PUCCH. In Rel-10, uplink transmission power is defined by 3 terms. 
· Downlink propagation loss measured at UE side 

· Offset values defined by high layer and MCS level
· Transmission Power Control (TPC) commend from eNB

By observing downlink propagation loss, UE predict uplink path loss, and decide the transmission power according to the prediction and the offset values. After receiving uplink reference signal, eNB measures the received power and detect the UE’s misunderstanding about the uplink channel propagation loss. eNB informs the estimation error of uplink propagation loss by TPC commend, and UE adapts transmission power. According to Rel-10, downlink path loss is defined as the difference between high layer signaled CRS transmission power and the high layer filtered RSRP value. In CoMP scenario 4, since all the transmission points have the same PCI, all the transmission point would share the same CRS ports/pattern, and UE would not possibly distinguish the CRS propagated from each transmission points. Therefore, each UE observes only one path loss value, and UE would perform uplink configuration based on just one path loss measurement. 

Though it is not clear whether the path loss measurement could be a valuable for the uplink configuration, at least for the low mobility UE, due to the TPC commend, eNB would possibly configure uplink of each UE to achieve frequency reuse gain. However, we need to confirm whether the current scheme including eNB and UE operation can support uplink frequency reuse, and if seems not, we would better to start the discussion to support frequency reuse at uplink transmission. During the discussion, either backward compatible solution or non-backward compatible solution would be considered, and if we need to provide uplink frequency reuse for the legacy UE, we would better start with the backward compatible solution. To be a backward compatible solution, the modification of power control to support uplink frequency reuse in multiple RRH single cell should exclude additional signal, and we would focus on the eNB operation and high layer signal. And also, if we want to support frequency reuse of PUCCH transmission, it should be discussed within the issue of UE specific RS based control channel design, since PUCCH resource would be defined by downlink control channel.
3. Conclusion 
In Rel-11 single cell, due to the utilization of multiple RRH, downlink channel would achieve remarkable capacity enhancement. To support balanced uplink/downlink traffic and to support heavier feedback, we would need to increase the channel capacity of either PUCCH, PUSCH or both. For the capacity enhancement, we discuss the utilization of uplink CoMP, and if needed, we would start the discussion supporting frequency reuse for uplink transmission. 
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