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1. Introduction
The basic design for transmission of data-non-associated control signalling that has been agreed, and can be summarized as follows:

· In presence of uplink data transmission, control and data from a UE are time multiplexed prior the DFT.
· In absence of uplink data transmission, control is transmitted on a reserved frequency region.

· A “control channel resource” is defined as a N sub-carriers in two consecutive 0.5 ms slots for genetic frame structure [1].
The discussions previous have mainly focused on the genetic frame structure for FDD system. In this contribution, UL control signalling transmission for TDD system is discussed.
2. UL Control signaling transmission for TDD system
2.1 The reserved frequency region assignment 

For TDD systems, there will be many options as examples to assign the reserved frequency region:

· Option 1 is to assign the reserved frequency region in every UL sub-frame similar to the FDD system, an example is shown in figure 1 (a). 

· Option 2 is to assign the reserved frequency region in part of UL sub-frames, e.g. the first UL sub-frame of a half-frame, an example is shown in figure 1 (b).
· Etc
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(a) Scheme 1: the reserved frequency region is assigned to every UL sub-frame
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(b) Scheme 2: the reserved frequency region is assigned in first UL sub-frame
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Figure1, Two possible DL control signalling transmission schemes
For TDD system, the ratio of UL to DL both affects the number of DL UEs and affect the amount of uplink control signalling. For example, when the ratio of UL to DL is decreased, the number of DL UEs may be increased which will cause the UL ACK/NACK signalling increased. But the resource reserved for uplink control signalling transmission may be decreased, which will lead to larger reserved frequency region. And if the ratio of UL to DL is increased, the number of DL UEs may be decreased to a few, which will lead to smaller reserved frequency region, or no need to transmit uplink control signalling in each uplink sub-frame. So when assign the reserved frequency region for uplink control channel transmission for TDD system, the effect of the ratio of UL to DL should be considered. And it obvious that option 2 is more suitable for TDD operation, i.e. no need to fix the size of reserved frequency region in each UL sub-frame.
2.2 Definition of “control channel resource”
In [1], the “control channel resource” is defined as N sub-carriers in two consecutive 0.5 ms slots for genetic frame structure. For TDD system that the genetic frame structure is adopted the same definition can be made as FDD system. For TDD system with alternative frame structure, the reserved frequency region in a sub-frame, which is spanned only by one slot, must be divided into two parts in order to maintain a low peak-to-average power ratio (PAPR) single-carrier based transmission with frequency hopping. A possible example is shown in figure 2, where the reserved frequency region with N sub-carriers in sub-frame is divided to two parts in time domain, where N is FFS.

[image: image4]
Figure 2, Definition of “control channel resource” for the alternative frame structure
3. Conclusion
In this contribution, the UL control signalling transmission for alternative frame structure is discussed. Due to the characteristic of TDD, it is proposed that the effect of the ratio of UL to DL should be considered when designing uplink control channel format. And it obvious that option 2 is more suitable for TDD operation, i.e. no need to fix the size of reserved frequency region in each UL sub-frame.

Regarding to definition of “control channel resource” for TDD operation with alternative frame structure, it is proposed that the reserved frequency region with N sub-carriers in sub-frame may be divided to two parts in time domain to form one “control channel resource” with frequency hopping, where N is FFS. 
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