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1. Introduction
The design of DL L1/L2 control channel is essential for EUTRA operation. The reliability of the control channel should be guaranteed while minimizing the overhead at the same time. In addition, UE complexity should also be minimized as well. At the previous RAN1 meetings, a number of contributions on downlink L1/L2 control signaling structure were submitted. And some working assumptions have been agreed at RAN1#47 meeting. But the discussions have mainly focused on FDD system. In this contribution, a downlink L1/L2 control signalling transmission scheme for TDD system is proposed.
2. Discussions
2.1 Specific aspects of control signaling for TDD system
FDD systems usually have identical temporal domain on uplink and downlink, but the frequency offsets is often much larger than the channel coherence bandwidth. Downlink control signalling can be generated based on TTI (e.g. 1ms), since the NodeB of FDD systems can get the latest information feedback from UEs quickly. And fast scheduling gain can be achieved and system efficiency can be improved. TDD systems, on the other hand, DL& UL use identical frequency bands, but there is a time lag between the two links, thereby the NodeB in TDD mode can’t get the information feedback until the next uplink slot. Figure 1 shows that the resource allocation for alternative frame structure in 5ms radio sub-frame for EUTRA TDD [1]. In figure 1, there is 7 traffic timeslots and 3 special time slots in 5ms radio sub-frame and one pair of switching points is included in 5 ms duration. TS4, TS5, TS6 and TS0 (next 5ms radio sub-frame) are DL traffic timeslot. TS1, TS2 and TS3 are UL traffic timeslots. Because of the specific sub-frame structure of alternative EUTRA TDD system, downlink timeslot resource scheduling is always scheduled base on channel quality feedback in uplink, so the downlink control signalling can be generated based on sub-frame period (5ms). In order to minimizing the overhead, a downlink L1/L2 control signaling structure for TDD system is proposed in next section.
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Figure 1,  5ms radio sub-frame DL/UL allocation for TDD
2.2
Downlink control signaling transmission scheme for TDD system
In current control signaling scheme discussion, control signaling can be distinguished as shared control channel, such as Cat.1 for downlink scheduling information and uplink scheduling grant information, and dedicated (UE-specific) control channel，such as Cat.2/3 for downlink scheduled information. For shared control channel, its information should be received by each UE in the cell, while the dedicated control channel can be received by the correlated UEs only.
As discussed in section 2.1, since the downlink control signaling is generated based on sub-frame period, the downlink control signaling is proposed to be transmitted only in one DL timeslot of consecutive DL timeslots between one pair of UL/DL switching point, for example the first DL timeslot after UL/DL switching point. And the common reference signals (RS) are inserted into that timeslot to demodulate the downlink control signaling. 
The control signaling is transmitted only once in 5ms, there are three merits at least as follow:

· Overhead saving
The common reference signals for the demodulation of shared control signaling are needed only once. UE measures the channel quality in whole system bandwidth and reports the measurement results in the nearest UL timeslot. This will be the same as sending the common reference signals in all DL timeslots. For the dedicated control signaling, only dedicated reference signaling is enough, the overhead of RS is reduced [2].

· More efficient micro-sleep
In every sub-frame period, UEs need to read downlink shared control signaling only once in consecutive downlink timeslots to get the resource allocation scheme for all timeslots. When the UEs find that there is no data associated to be transmitted in the follow downlink slots, the UEs can fall in ‘micro-sleep’ state to save power.

· Uniform downlink control channel format
The switch point of TDD sub-frame can be adjusted to match the asymmetrical UL/DL services, which is one of the main merits of TDD systems. No matter where the switch point is, the overhead of all shared downlink control signaling is almost the same, since the overhead of Cat.1 of downlink scheduling information is similar to the uplink scheduling grant information. If the downlink control signaling is transmitted in every downlink slot, the number of OFDM symbols reserved for control channel has to be changed for different ratio of DL to UL timeslots because the number of downlink slots is different. This will lead to increased complexity for TDD operation and also weaken the commonality. While if the downlink control signaling is transmitted in one downlink slot only, the size of the control channel needs not to be changed.
And if the shared control signaling and dedicated control signaling are separately coded, it is proposed only the shared control signaling is transmitted in one DL timeslot, the dedicated control signaling is inserted into the PRBs used for data transmission for each user. 
3. conclusion
In this document, we propose to transmit the downlink control signalling in one timeslot only in each sub-frame of EUTRA TDD system. Compared to transmit the downlink control signalling in every timeslot, the merits of the scheme proposed are analysed and discussed. If the shared control signaling and dedicated control signaling is separately coded, it is proposed only the shared control signaling is transmitted in one DL timeslot, the dedicated control signaling is inserted into the PRBs used for data transmission for each user.
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