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1. Introduction
In RAN1 #74 meeting the following agreements have been aggreed for reconfiguration signalling:

· Confirm working assumption and agree on explicit L1 signalling of reconfiguration by UE-group-common (e)PDCCH.
· The L1 signaling is used to at least inform the UE the downlink subframes to detect (e)PDCCH, and to possibly measure CSI

· Other purposes of this L1 signaling is FFS
In this paper we propose some design principles for TDD configuration signaling.
2. Discussion
For both PDCCH and EPDCCH there are common search space (CSS) and UE specified search space (USS). In PDCCH the CSS is for common control information such as paging, RACH response, UE UL power control information, and etc. To make sure all the UE could successfully received the control information only aggregation level 4 and 8 (which is more reliable) are used. The USS is generally for UE specific control information and different aggregation level could be used as the transmission link (between BS and UE) varies. Both search spaces are blind detection and some constraints are designed to reduce the detection possibility. 
In last RAN1 meeting both search spaces are proposed for the UE group-common (re)configuration signalling. As the UE-group common control signalling is a new concept, the design principle is not fine tuned. In this contribution we propose some schemes to implement the new signalling for further discussion.
2.1  Configuration information transmitted in common search space
As in Figure 1 a cell might be surrounded by several BSs with different UL-DL configurations and thus UEs in the same cell but in different areas might endure different cross-interference level in certain subframes. The UE can be divided into different groups according to the (cross) interference level and configured with different UL-DL configurations accordingly as group 1 and 2 in Figure 1.
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Figure 1 Different UE groups endures different interference level 
DCI format 3/3A which is originally used for UE power control signaling could be leveraged to configure the UE-group configuration. As the small cell is designed to serve a small number of UEs the DCI format 3/3A is likely to be padding with several zeros. If the rest rooms of DCI format 3/3A could be used for UE-group UL-DL configurations the resourse utilization of the control signalling could be improved namely. To separate the UL-DL configuration information from TPC command a new RNTI is required.
Moreover, if the rest rooms of DCI format 3/3A is not enough for all UE groups as the UL-DL configurations need 3 bits, the BS could just configure parts of the UE-groups in one subframe and finish all the configurations in several consecutive subframes. It’s an implementation issue and won’t have big impact as the several ms delay won’t degree the performance gain by dynamic UL-DL configuration. 
Proposal 1: DCI format 3/3A could be used for UL-DL configuration transmission to achieve higher resource utilization and consecutive subframes could be used to transmit the configuration information if they couldn’t be transmitted in one suframe. 
As some of the flexible subframes might be reconfiged along with traffic load updating, the interference level on the those subframes varies and will be difficult to maintain a reliable link especially for control signal. In Figure 2 we compare the DL received SINR for different subframes at both high and low load scenarios. From the simulation results we have following observations:  
1. For both low and high traffic load the max difference between fixed DL subframes and flexible subframes appears in the middle SINR region as the interference level for the flexible subframes is domained by the subframes with opposite transmitting direction. 

2. For low traffic load it’s around 6-8dB and 30 dB for high load. As the DL and UL traffic load is set to be equal, the config#1 and #3 are more likely to be used and the cross-interference seems much heavier for high load scenario. 
3. For both high and low load the fixed DL subframes (say, subframe #0, #1, #5 and #6) have similar received SINR as expected. For high load scenario the subframe #9 performs similar as the fixed DL subframes as the config. #0 is barely used for equal DL/UL load.  
From the observations above, we can find that as the subframe 0, 1, 5 and 6 are always for DL transmission and will never be degraded by cross-interference, the configuration information could be transmitted in these subframes to achieve higher reliability. Though subframe #1 and #6 might be special subframe, at least the DwPTS is for DL transmission. 
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Figure 2a SINR CDF for different DL subframes (lambda = 0.5 for DL + UL)
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Figure 2b SINR CDF for different DL subframes (full buffer for DL + UL)

Proposal 2: To avoid cross interference and achieve higher reliability the configuration information is suggested to be transmitted in the fixed DL subframes (subframe #0, #1, #5 and #6). 
2.2 Configuration for DRX UE
The disadvantage for CSS is all the UEs need to monitor and decode the signalling in all possible subframes to get the latest DL-UL configuration, which is not possible for UE in DRX mode. For example, when the on-duration period of the DRX UE mis-matches the subframes with UL-DL configuration, the DRX UE won’t realize the updated configuration and might monitor the wrong (UL) subframes which were already changed from DL but the UE missed the confirguration. 
In last RAN1 meeting some companies suggest to fall back to SIB1 configuration if the DRX UE misses the configuration. However, it will cause the mis-alignment between UE and BS and the DRX UE might monitor the UL suframes for PDCCH information. Hereby we propose to transmit the UL-DL configuration information in the UE specific control information (e.g. DCI format 0) for DRX UE along with DCI format3/3A. 
Proposal 3: it’s proposed to transmit the UL-DL configuration in UE specific control information for DRX UE to avoid mis-alignment between BS and UE.
3. Conclusion

In this contribution we reviewed the UL-DL configuration transmitted in CSS and how DRX UE gets the inforamtion. We have the following proposals:
Proposal 1: DCI format 3/3A could be used for UL-DL configuration transmission to achieve higher resource utilization and consecutive subframes could be used to transmit the configuration information if they couldn’t be transmitted in one suframe. 

Proposal 2: To avoid cross interference and achieve higher reliability the configuration information is suggested to be transmitted in the fixed DL subframes (subframe #0, #1, #5, and #6).
Proposal 3: it’s proposed to transmit the UL-DL configuration in UE specific control information for DRX UE to avoid mis-alignment between BS and UE.
