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1. Introduction
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 system in general are associated with DL transmissions from one specific sub-frame based on an agreed timing relationship. For TDD system, 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 ACK/NACK mapping relationship should be assigned according to the ratio of UL/DL. In this contribution, the issue is discussed.
2. Discussion
When there are more UL traffic sub-frames than DL traffic sub-frames, the one to one relationship can be easily constructed. One example is shown in Figure 1, where the ratio of UL/DL is 5:2. 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 to be transmitted. 
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Figure 1. Illustrated example：The ratio of UL/DL is 5/2
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 in one UL time sub-frame. In order to separate the associated DL sub-frames, additional ACK/NACK channel should 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. When the ratio of UL/DL is 2/5, as shown as figure 3, even more ACK/NACK channel should be defined. 
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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
The minimum UE processing time and latency of services should be taken into account for the mapping rule. The mapping relationship may be fixed as specification default to reduce signaling overhead.
An example of ACK mapping scheme is shown in table 1. 

Table 1, the ACK mapping with different ratio of UL/DL

	Ratio of UL/DL
	TS1
	TS2
	TS3
	TS4
	TS5
	TS6
	TS0

	1:6
	TS0, TS2, TS3, 

TS4, TS5 & TS6
	-*
	-
	-
	-
	-
	-

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

	3:4
	TS4
	TS5
	TS6 & TS0
	-
	-
	-
	-

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

	5:2
	TS6
	TS0
	0
	0
	0
	-
	-

	6:1
	TS0
	0
	0
	0
	0
	0
	-


* ‘-’: DL sub-frames
** ‘0’: no associated DL sub-frames’ ACK is transmitted.
3. Conclusion
In this contribution, for mapping between uplink ACK/NACK signaling and downlink sub-frame, we propose that

· 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, more ACK regions (or channels) should be assigned, which is mapped to different DL sub-frames. 
· The mapping relationship may be fixed as specification default to reduce signaling overhead.
The principle discussed in this document are applicable both for the LTE TDD with frame structure type 1.
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