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1. Introduction

In RAN1 #49 meeting [1], it is agreed for FDD that “for non-persistent scheduling the ACK/NAK resource is linked to the index of the control channel used for scheduling”. For TDD with asymmetric structure of more DL subframes than UL subframes, this agreement can not apply directly. In this paper, we briefly discuss some consideration on TDD UL ACK/NACK transmission.
2. Discussion about UL ACK
In case of FDD operation, there is one to one mapping between UL subframe for ACK/NACK transmission and DL subframe for data transmission. For non-persistently scheduled UEs transmitting in the same DL TTI, their ACK/NAK resource is linked to the index of the control channel in that DL TTI. In case of TDD operation for both frame structure type 1 and 2, when number of DL subframes are less or equal than number of UL subframes per each UL/DL allocation period or duty cycle
, the same implicit mapping methods of UL ACK/NACK as in FDD could be applied directly to TDD by sending UL ACK for each DL TTI in a corresponding known UL TTI as exemplified in Figure 1.

Figure 1, example of DL<UL, TDD FS 2

When number of DL subframes is more than number of UL subframes, the direct implicit mapping can not apply any more. In such a case, there is the need to send UL ACK/NACK for multiple DL subframes in one UL subframe. This problem is exemplified in figure 2. The problem can be solved by two methods:

A. Reserve multiple PRBs (or PUCCH) per UL subframe for ACK/NACKs transmission and let each respond to one DL subframe;

B. Allow ACK/NACKs for multiple DL subframes multiplexed within one PRB (PUCCH);

Scheme A will cause unnecessary overhead in some cases when few DL UEs are scheduled per DL subframe and/or when the system bandwidth is relatively smaller, while scheme B will require mapping method between DL subframes and the corresponding UL ACK/NACK resource to be defined.

Figure 2, example of DL>UL, TDD FS 2

3. Conclusion

When number of DL subframes is more than number of UL subframes, eNB should have the flexibility to either allocate multiple PRBs (or PUCCH region) or multiplex ACK/NACKs for multiple DL subframes in one UL PRB, for which the detailed mapping method for such multiplexing should be defined.
References

[1]

 Draft Report of 3GPP TSG RAN WG1 #49 v0.2.0, MCC Support

ACK/NACK

















5ms TDD frame


















































?





5ms TDD frame




























































































































































































� the UL/DL period including one pair of switching point, e.g. DDUUU (D=DL, U=UL)





