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1. Introduction
In case of FDD operation, there is one to one mapping between UL sub-frame for A/N transmission and DL sub-frame for data transmission. For non-persistently scheduled UEs transmitting in the same DL sub-frame, their A/N resource is linked to the index of the control channel in that DL sub-frame [1]. However, for LTE TDD system, the A/N mapping relationship is different with the ratio of UL/DL [2]. How to contain the multiple mapping relation information efficiently and maintain the single carrier (SC) property of UL should be studied carefully.
2. Discussion
For FDD, it is natural to construct one to one mapping relationship between the UL control signaling and associated sub-frames, one UE will only transmit one UL A/N signal (1 or 2 bits) in one UL sub-frame, the mapping relation between the A/N signal and the data blocks can be easily constructed by implicit methods. In case of TDD operation for both frame structure type 1 and 2, when number of DL sub-frames are less or equal than number of UL sub-frames, the same implicit mapping methods of UL A/N as in FDD could be applied directly to TDD by sending UL ACK for each DL sub-frame in a corresponding known UL sub-frame. When there are more DL sub-frames than UL sub-frames, one UE may transmit multiple A/Ns signals in one UL sub-frames. The UEs and index of sub-frame both should be distinguishable.
In [1], it is proposed the problem can be solved by two methods:

1. Reserve multiple PRBs per UL sub-frame for A/Ns transmission and let each respond to one DL sub-frame;

2. Allow A/Ns for multiple DL sub-frames multiplexed within one PRB;
In order to keep the SC property of UL, the multiple A/Ns that belong to the same UE must be multiplexed in one PRB. So, only the method 2 is applicable. If the same implicit method of FDD is used for TDD system, maximum ACK channel resource must be kept for every UE. Otherwise, since eNB doesn’t know how many data block the UE will transmit, if there are no enough ACK resource kept for a UE in one PUCCH, the A/Ns associated to later data blocks will have to be transmitted in the other PUCCH, the SC property of UL will be destroyed. The total ACK resource will be large, and the efficiency is very poor. For example when the ratio of UL/DL is 1:6 with FS2, one UE may transmit 0~6 data blocks that the response A/Ns are transmit in same UL sub-frame. If 6 ACK channel resources kept for every UE, the overhead can not be afforded. So we propose that explicit method should be adopted to indicate the ACK signal, the information of ACK channel index can be transmitted in the DL scheduling signaling.
3. Conclusion
In order to keep the SC property of UL and efficiency of ACK channel resource, explicit methods should be adopted to transmit ACK for LTE TDD system with both FS1 and FS2.
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