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1. Introduction
It has been agreed that the DL control signaling should be located in the first n OFDM symbols of a sub-frame, and 2 bits of CCFI used is to indicate the value of n, where n can be 1, 2 or 3 for LTE FDD system. The fourth value of n is reserved. However, for LTE TDD system, the amount of DL control signaling in one sub-frame will change dramatically with different ratio of UL/DL [1]. 

In order to not increase the bits of CCFI, we propose that the content of CCFI for LTE TDD can be associated with the ratio of UL/DL.
2. The content of CCFI for TDD

The amount of DL control signaling will change with different ratio of UL/DL for TDD system [1]. As described in [2], the DL control signaling of each DL sub-frame includes PDCCH (DL scheduling signaling and UL schedule grant) and PHICH (ACK/NACK signaling) for associated UL sub-frames. When there are more DL sub-frames than UL sub-frames in a half frame with FS2, for example the ratio of DL/UL is 6:1, the control signaling in one DL sub-frame may consist only of the DL scheduling signaling for this sub-frame. When there are fewer DL sub-frames than UL sub-frames in a half frame with FS2, for example the ratio of DL/UL is 1:6, the control signaling in one sub-frame may consists of the DL scheduling signaling for this sub-frame and UL scheduling grant and ACK/NACK signaling for all the six UL sub-frames. The amount of DL control signaling may even higher when the ratio of DL/UL is 1:9 for TDD with FS1. 
In the RAN1 49#bis meeting, the conclusions about PHICH are

· ACK/NAK duration puts a lower limit on the value signalled on PCFICH

· For TDD case where larger number of ACK/NAK may be needed at a time (depending on UL/DL configuration), the number of OFDM symbols may exceed 3 symbols
Thus, more than 3 OFDM symbols may be assigned for DL control signaling in some case, e.g. 5 or 6. But the current working has assumed that 2 bits of CCFI is used to indicate the value of n (1, 2 or 3) can not be applied directly to the LTE TDD system. One approach is to increase the bits of CCFI to indicate each value of n, which will increase the overhead of DL control signaling. In order not to increase the bits of CCFI, we propose that the content of CCFI for TDD can be different for different ratio of UL/DL.

One example for LTE TDD with FS2 is shown in table 1. When the ratio of UL/DL is 1:6, 2:5, 3:4 or 4:3, the three values of n can be 1, 2 and 3. When the ratio of UL/DL is 5:2, in each DL sub-frame, the DL control signaling consists of the DL grant for this sub-frame and UL grant signaling for 2 or 3 associated UL sub-frames, the values of n can be 1, 2 and 4, which may meet the needs. When the ratio of UL/DL is 6:1, in the only DL sub-frame of every half-frame, the DL control signaling consists of the DL grant for this sub-frame and UL grant signaling for all 6 UL sub-frames, the values of n can be 2, 4 and 6, which may meet the needs. The values of n shown in table 1 are just for illustration, the exact of value should be decided carefully. The content of n for TDD with FS1 should also be decided during specification.
Table 1: the content of CCFI (TDD type 2 example)
	Ratio of UL/DL
	Content of CCFI

	1:6 or 2:5 or 3:4 or 4:3
	n=1,2,3

	5:2
	n=[1,2,4]

	6:1
	n=[2,4,6]


3. Conclusion
It is proposed that the different content of CCFI for LTE TDD system (FS1 and FS2) as discussed above should be considered during specification.
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