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1 Introduction

At RAN1#73, signaling mechanism for TDD UL-DL reconfiguration was discussed and a working assumption was agreed
· Explicit L1 signalling of reconfiguration by UE-group-common (e)PDCCH

· FFS which search space is used for this signalling 

· FFS the fallback solution to improve reliability and robustness of the explicit solution

· FFS the necessary UL scheduling timing and HARQ timing signalling 

· Strive to avoid additional blind decodes
In this contribution, we address several design aspects of explicit signaling for eIMTA. The efficient use of explicit signaling is discussed in our companion paper [1].
2 Discussion
The agreed working assumption is that an explicit L1 signaling of TDD UL-DL reconfiguration by UE-group common (e)PDCCH is introduced for eIMTA. A lot of design details were left open, e.g. what kind of information will be carried by this signaling, how robust the signaling should be, how this signaling is transmitted and how to efficiently use the explicit signaling etc. It should be noted that these issues are interconnected and the decision on one aspect will impact the design options for other aspects. 
In our view, the main motivation at RAN1#73 to introduce the explicit signaling is to dynamically inform the UE a TDD UL-DL reconfiguration that will be used in the cell for a certain period of time. In this sense, at most 3 bits will be enough given current available TDD configurations. It should be kept in mind that explicit signaling is UE-group common and in our view only for traffic adaptation. Any new bit field should take this into account and show tangible benefit. 
Proposal 1: Explicit signaling, if needed, is up to 3 bits to indicate one configuration from a set of possible TDD UL-DL configurations.

If agreed to signal these bits a channel to carry and procedure for receiving them would be also needed. If the explicit signaling is transmitted over (e)PDCCH, a UE-group common RNTI should be allocated for this explicit signaling to scramble the CRC parity bits same as other DCIs. The search space of this signaling including the start position and the aggregation level should either be predefined or configured by higher layers and signaled to UE when dynamic TDD functionality is activated. It could be further decided whether the search space should have a dependency of the RNTI and time. Note the explicit signaling may overlap with the search space of certain UE which is not known by legacy UEs but can be known by dynamic-TDD enabled UEs. For simplicity, the search space of the UE could be kept the same. Besides, a new DCI format needs to be defined for the explicit signaling. To avoid additional blind decoding attempts, the payload size of the new DCI format is preferably same as an existing DCI format, e.g. format 1C as proposed by some companies. It is however noted that this format is designed for a larger payload size which results in more zeros than the information bits. 
Proposal 2: If explicit signaling is introduced and transmitted over (e)PDCCH, a UE-group common RNTI should be allocated for this explicit signaling. 
Proposal 3: The search space of the signaling in Proposal 2 should be predefined or configured by higher layers and signaled to UE when dynamic TDD functionality is activated.
On the other hand, if the robustness requirement of the explicit signaling is deemed to be critical, a new physical layer signaling similar to PCFICH could also be considered due to the low number of information bits. One design option is to map the new explicit reconfiguration signaling in the (e)PDCCH control region and occupy a number of (e)REGs. Similarly, the resource region for this physical layer signaling could be predefined or configured by higher layers. One advantage of using this method is one may make use of the residual REGs that cannot be used for PDCCH. Compared to the previous solution, the impact on PDCCH resource mapping could be reduced. Also a full (e)CCE may be unnecessarily robust for only 2 or 3 bits. A different option is to align the channel carrying the explicit signaling with a new PHICH like channel considered for NCT, if such a channel is agreed.  
Proposal 4: A new physical layer signaling carrying the explicit signaling could also be considered.
Moreover, dynamic TDD should also be supported for CoMP and carrier aggregation. In these scenarios, a UE may need to monitor more than one explicit signaling corresponding to different carriers or nodes.

Proposal 5: The design of explicit signaling should support CoMP and carrier aggregation.
In order to make use of explicit signaling efficiently, it is preferred that this explicit signaling is transmitted in fixed downlink subframes. The periodicity of explicit signaling could be configured by higher layers to adapt to different traffic dynamics. A UE shall monitor the explicit signaling periodically and assume the TDD configuration is valid within one period. Note that there is a possibility that explicit signaling cannot be detected by the UE. It is clear that a UE is not expected to monitor the explicit signaling while in DRX. This may not be big problem if the scheduling/HARQ-ACK timing follows reference TDD configurations [2]. But the other UE behavior such as PDCCH monitoring, CSI measurement may be impacted. This was discussed in our companion paper [1].
Proposal 6: Explicit signaling is transmitted in fixed DL subframes in a periodical way.  
It can be seen that the design of explicit signaling needs nontrivial specification effort and at the same time incurs additional UE complexity. On the other hand, no promising gains have been identified in RAN1 with thorough evaluations. Therefore we observe 
Observation 1: Tangible gains with explicit signaling needs to be shown to motivate the complexity and to confirm the working assumption.
3 Conclusion

In this contribution we discussed the efficient transmission of explicit signaling. Based on the discussion, we have the following proposals:
Proposal 1: Explicit signaling, if needed, is up to 3 bits to indicate one configuration from a set of possible TDD UL-DL configurations.
Proposal 2: If the explicit signaling is introduced and transmitted over (e)PDCCH, a UE-group common RNTI should be allocated for this explicit signaling. 
Proposal 3: The search space of the signaling in Proposal 2 should be predefined or configured by higher layers and signaled to UE when dynamic TDD functionality is activated.
Proposal 4: A new physical layer signaling carrying the explicit signaling could also be considered.
Proposal 5:  The design of explicit signaling should support CoMP and carrier aggregation.
Proposal 6: Explicit signaling is transmitted in fixed DL subframes in a periodical way.

Due to the significant effort needed to introduce explicit signaling and the lack of comprehensive evaluations the following observation was made
Observation 1: Tangible gains with explicit signaling needs to be shown to motivate the complexity and to confirm the working assumption.
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