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1. Introduction
In this contribution, a common UL control channel structure for TDD with frame structure type 2 is proposed:
· In presence of uplink data transmission, control and data from a UE are time multiplexed prior the DFT.
· In absence of uplink data transmission, control is transmitted on a reserved frequency region.
· A “control channel resource” is defined as a N sub-carriers in one 0.675 ms sub-frame [1].
· The ACK/NACK signaling assignment is based on the ratio of UL/DL.
2. Discussion
Uplink control signaling to be transmitted in the reserved frequency region includes CQI and ACK/NACK.  CQI transmission is scheduled by the NodeB and thus no special handling is required for TDD system. However, UL ACK/NACK transmissions for FDD in general are associated with DL transmissions from one specific sub-frame based on an agreed timing relationship [2]. For TDD with frame structure type 2, one of main differences is that the TDD system supports asymmetric UL/DL allocation and the ratio of UL/DL is configurable. Therefore the UL sub-frames can be assigned to transmit control signaling is along with the changes of ratio of UL/DL. So, the UL allocation of the reserved frequency region should be configurable. Then an appropriate mapping rule must be defined based on different ratio of UL/DL.
When there are more UL traffic sub-frames than DL traffic sub-frames, it is easy handled, as shown as Figure 1. The ACK/NACK for TS6 is transmitted in TS1, and the ACK/NACK for TS0 is transmitted in TS2. For TS3/4/5, there is no ACK/NACK signaling without data to be transmitted. 
When there are more DL traffic sub-frames than UL traffic sub-frames, the ACK/NACK signaling for multiple DL traffic sub-frames needs be mapping to one UL time slot, so, additional ACK/NACK channel must be defined. For example when the ratio of UL/DL is 3/4, as shown as figure 2, the ACK/NACK signaling for TS6 and TS0 are both transmitted in TS3, an additional ACK/NACK channel is needed. For this example, the ACK/NACK channel for TS6 can also be transmitted in TS1 or TS2. When the ratio of UL/DL is 2/5, as shown as figure 3, even more ACK/NACK channel should be defined. The minimum UE processing time and latency of services should be taken into account for the mapping. These control channel locations may be explicitly or implicitly conveyed to the UEs. If the channel location is conveyed to the UEs by explicit method, it should be helpful to support inter-cell interference coordination.
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Figure 1. Illustrated example：the ratio of UL/DL is 5/2
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Figure 2. Illustrated example：the ratio of UL/DL is 3/4
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Figure 3. Illustrated example：the ratio of UL/DL is 2/5
3. Conclusion
Our views on uplink control signaling for E-UTRA TDD can be summarized as follows 
· Common uplink control signaling structure for FDD/TDD.
· For asymmetrical allocation with more DL than UL sub-frames, additional UL ACK/NACK control resources should be defined. These control channel locations may be explicitly or implicitly conveyed to the UEs.
· For asymmetrical allocation with more DL than UL sub-frames, some UL sub-frames may transmit without UL ACK/NACK control signaling.
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