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1. Introduction
For FDD, it is natural to construct one to one mapping relationship between the UL control signaling and associated sub-frames. However, for LTE TDD system, the timing relation is more complex. The issue is discussed in this contribution.

2. The timing relationship for LTE TDD

The UL control signaling considered here are CQI signals and A/Ns. In [1], way forward of CQI is that the time and frequency resources that can be used by the UE to report CQI are controlled by the eNB. Baseline is periodic CQI reporting. Trigger-based CQI reporting is FFS. Since the CQI reporting is UE-specific, it needs not to construct the time relation to DL sub-frames. But for the A/N signaling, which is the transmission results feedback of every data blocks, eNB needs to know not only which UE it is transmitted from but also which data block that it is mapping to. For FDD system, the DL sub-frame is naturally mapped to one UL sub-frame, there will only one ACK signal (1 or 2 bits) for one UE in each UL sub-frame. But for TDD system, one UE may transmit several ACK signals in one UL sub-frame, especially in the cases that there are more DL sub-frames than DL sub-frames in each frame with FS1 (or half-frame for FS2).
For LTE TDD system, including the FS1 and FS2, the ratio of UL/DL will change with the location of UL/DL switch point, which increases the complexity of timing relationship between the UL ACK signaling and the associated DL sub-frame. In order to predigest the ACK signaling, a fixed time relationship should be constructed.
One example of fixed time relation for LTE TDD with FS2 is shown in table 1 and figure 1, where the assignment is based on shorter ACK/NACK feedback delay and only one UL sub-frame is mapped to multiple DL sub-frames. And it is assumed that the DL data blocks process delay is 3 ms.
Table 1. the associated DL sub-frames in each UL sub-frames. 
	Ratio of UL/DL
	TS1
	TS2
	TS3
	TS4
	TS5
	TS6
	TS0

	1:6
	TS3**,TS4**, TS5**,TS6**,TS0*, TS2*
	-
	-
	-
	-
	-
	-

	2:5
	TS4** ,TS5**,TS6**,TS0*
	TS3* 
	-
	-
	-
	-
	-

	3:4
	TS5**,TS6**
	TS0*
	TS4*
	-
	-
	-
	-

	4:3
	TS6**
	TS0*
	0
	TS5*
	-
	-
	-

	5:2
	TS0*
	0
	0
	0
	TS6*
	-
	-

	6:1
	0
	0
	0
	0
	0
	TS0
	-


*: the N-1 half sub-frame，  **: the N-2 half sub-frame
‘-’: UL sub-frame， ‘0’: no UL control signaling (CQI and A/N) 
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Figure 1. the mapping relationship of UL ACK/NAK to associated UL sub-frames
From table 1 and figure 1, we can get that when there are more UL sub-frames than DL sub-frames, the one to one mapping relationship of A/N can be constructed. When there are more DL sub-frames than UL sub-frames, it is another story, for example, when the ratio of UL/DL is 1:6, one UE may transmit 6 A/Ns simultaneous in one UL sub-frame. And in every case, only one UL sub-frame may be used to contain several A/Ns, which will predigest the ACK transmission.
3. Conclusion

In this contribution, the issue of timing relationship about the UL A/Ns is discussed. A mapping example is proposed for LTE TDD with FS type 2. For LTE TDD with FS type 1, similar fixed mapping relation should also be constructed.
The conclusion is 

· When there are more UL sub-frames than DL sub-frames, the one to one mapping relationship should be constructed.

· When there are fewer UL sub-frames than DL sub-frames, only one UL sub-frame should be mapped to multiple DL sub-frames.
· The mapping relationship should be fixed as specification default to reduce signaling overhead.
The principle discussed in this document are applicable both for the LTE TDD with FS1 and FS2.
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