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1 Introduction

   The required downlink control signaling for data transmission and its approximate size has been discussed on the email reflector, and the some outcome has been summarized in [1]. However, the overhead of signaling for DL/UL transmission resource block assignment is still FFS. It has been implied in [2][3] that the overhead of this part of control signaling is relevant to the actual control signaling transmission scheme, e.g. coding scheme. In addition, the reliable demodulation performance must be achieved relying on the control signaling transmission scheme. Therefore, at this stage some outline of downlink control transmission scheme should be discussed.  
In this contribution, we present some views on the downlink control signaling transmission scheme design considering control signaling overhead and demodulation reliability.
2 Downlink Control Signaling Transmission Scheme
In E-UTRA downlink, the control signaling for data transmission should be transmitted at the beginning of a subframe in order to realize micro-sleep of UEs. Then how to transmit the control signaling in the limited time-frequency resource and guarantee the signaling demodulation reliability for all the scheduled users in the cell must be considered. 

In this section, a block transmission scheme for downlink control signaling is presented. It consists of two parts:
 A. Grouping control signaling of scheduled UEs into multiple control blocks

  The control signals for UEs which have similar properties are grouped into one control block. The grouping of the control signals can be done on the basis of the following parameters: 
· modulation and coding scheme[4];
· transmission power setting;

· the frequency region in which the channel quality is optimum for the scheduled UEs[6][7]. 

Which grouping scheme will be adopted for E-UTRA downlink control channel is still for further study.
In each control block, the power control and the modulation and coding scheme are  independent only based on the requirements of scheduled UEs within the same block. Thus,  power and signaling sub-carrier resource overhead will be reduced efficiently.

Furthermore, based on the block transmission, the control signaling of the UEs at cell edge can be grouped into one control block, and transmitted with a high power. In the adjacent cells, the control block  for UEs at cell edge are located  at orthogonal frequency regions for inter-cell interference mitigation. In result, the signaling demodulation performance for the scheduled UEs at cell edge can be improved.
B. Jointly coding the signaling of the UEs within the same control block

In each control block, the signaling of different UEs should be jointly coded. In this case, some compressing schemes for resource block assignment signaling can be used, e.g. ‘table’-based approach[2], or run length coding[8], and  then the control signaling overhead will be minimized.

3 Conclusion

In this contribution, the block transmission scheme for downlink control signaling is supported, because it can
· minimize the control signaling overhead;
· save power and sub-carriers resource for control signaling transmission;
· improve the signaling demodulation reliability for all the scheduled UEs.  
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------------------------------------------- Start of Text Proposal  -----------------------------------------

7.1.1.2.X
Downlink control signaling transmission scheme
The control signals for the UEs which have the similar properties (e.g. transmission power set, modulation and coding scheme, or frequency region in which the channel quality is optimum for the scheduled UEs) are grouped into one control block.  Which grouping scheme will be adopted for E-UTRA downlink control channel is still for further study.

In each control block, the control signals for the different UEs are jointly coded to minimize the signaling overhead.
------------------------------------------- End of Text Proposal -------------------------------------------






































































































































































































