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1. Introduction
The outlines of control signaling bits for PCFICH, ACK/NACK signals for uplink data channel, and PDCCH were decided in RAN1#49bis meeting in Orlando [1]. Following the approved issues in [1], this contribution presents multiplexing scheme of PCFICH, AC/NACK signals for uplink data channel, and PDCCH in E-UTRA downlink. 
2. Features of Proposed Multiplexing Scheme of PCFICH, ACK/NACK 
Signals, and PDCCH 
Figure 1 illustrates the outline of multiplexing scheme of PCFICH, ACK/NACK signals, and PDCCH in the downlink. Features of the proposed multiplexing scheme of PCFICH, ACK/NACK signals for uplink data channel, and PDCCH are as follows.  
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Figure 1 – Outline of multiplexing scheme of PCFICH, ACK/NACK signals, and PDCCH
· Multiplexing of PCFICH

PCFICH is multiplexed into resource elements (REs) from the first RE index of the first OFDM symbol position at each sub-frame.
· Multiplexing between ACK/NACK signal and PDCCH signal

ACK/NACK signals of multiple UEs are block-wised into integer times of four REs. Similarly, PDCCH signals are block-wised in the frequency domain. Then, the block-wised ACK/NACK signals and PDCCH signals are multiplexed in distributed manner (i.e., interleaved manner). As shown in the Figure 1, the ACK/NACK symbols or PDCCH signals of the same UE are multiplexed into different RE block to obtain large frequency diversity gain. Moreover, RE block size for ACK/NACK signals and that for PDCCH are configured from the pre-decided sizes in semi-static manner. The sizes of ACK/NACK RE block and/or PDCCH RE block are informed to all UEs within a cell by D-BCH control signaling. 

· Interval of RE allocation to ACK/NACK and PDCCH signals

The number of REs for ACK/NACK signal(s) (for uplink data channel) is changed at every sub-frame according to the number of multiplexed UEs and repetition factor (RF) values of the UEs. Similarly, the number of REs for PDCCH is changed at every sub-frame from the same causes.
· Pre-decided RE positions for ACK/NACK signals
Positions in frequency domain of REs for ACK/NACK signals are pre-decided from the relation with control channel element (CCE) of uplink grant as shown in Figure 2. Thus, REs for ACK/NACK signal are known to the target UE.  

· Pre-decided timing relation of uplink grant, PUSCH, ACK/NACK for uplink data channel

The sub-frame timing relation among uplink grant, PUSCH, and ACK/NACK signals is pre-decided. Thus, once a UE decodes uplink grant successfully, it can decode ACK/NACK signal for uplink data channel without UE-ID.
· Blind detection of PDCCH payload type
UE detects the payload type of PDCCH within the PDCCH RE block, which is semi-statically configured, by blind detection from the pre-decided options. 
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Figure 2 – Pre-decided relation between REs for ACK/NACK signal and the corresponding CCE of uplink grant
3. Conclusion
This contribution presented multiplexing scheme of PCFICH, ACK/NACK signals, and PDCCH in E-UTRA downlink. Major features of the proposed scheme are as follows. 
· PCFICH is multiplexed into resource elements (REs) from the first RE index of the first OFDM symbol position at each sub-frame.
· Block-wised ACK/NACK signals and PDCCH signals are multiplexed in distributed manner (i.e., interleaved manner). 
· RE block size for ACK/NACK signals and that for PDCCH are configured from the pre-decided sizes in semi-static manner. The sizes of ACK/NACK RE block and/or PDCCH RE block are informed to all UEs within a cell by D-BCH control signaling. 
· The numbers of REs of ACK/NACK and PDCCH signals are changed at every sub-frame. 

· Positions in frequency domain of REs for ACK/NACK signal are pre-decided from the relation with CCE of uplink grant.
· The sub-frame timing relation among uplink grant, PUSCH, and ACK/NACK signal is pre-decided. 
· UE detects the payload type of PDCCH within the PDCCH RE block, which is semi-statically configured, by blind detection from the pre-decided options. 
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