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1 Introduction

The signaling design of TDD UL-DL reconfiguration was discussed at RAN1 #74 and the following was agreed [1]
· 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 contribution, we share our views on several design aspects of explicit signaling and also discuss the fallback operation during configuration/reconfiguration. 
2 Discussion
2.1 Design of explicit signalling

Although the working assumption of introducing explicit L1 signaling was confirmed, a lot of design details were left open, e.g. DCI format, search space and configuration etc. To our understanding, explicit signaling is used as an aiding signal for (e)PDCCH monitoring and possibly CSI measurement improvement. Given that no evaluations have been done to show the practical benefits, a simple design could be sufficient. 

Since explicit signaling will be transmitted over (e)PDCCH, a UE-group common RNTI should be allocated to scramble the CRC parity bits. A new DCI format needs to be defined to carry 3 bits to dynamically inform the UE a TDD UL-DL reconfiguration that will be used within a certain period of time. To avoid additional blind decoding, the payload size of the new DCI format is preferably same as an existing DCI format. Format 1C could be one good candidate. For the same reason, common search space could be used for this signaling. 
Proposal 1: A UE-group common RNTI is allocated for this explicit signaling. 
Proposal 2: The explicit signaling carries 3 bits to indicate the TDD UL-DL reconfiguration.
Proposal 3: The explicit signaling is transmitted in CSS with the same payload size of DCI format 1C.
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. 
Proposal 4: Explicit signaling is transmitted in fixed DL subframes in a periodical way.  
2.2 Fall-back operation
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 and in some situations may the common search space be crowded, e.g. due to paging, random access and system information, where a eNodeB may have to restrict from sending an explicit signaling. This is not a problem since the scheduling/HARQ-ACK timing follows semi-static reference TDD configurations. But other UE behavior such as (e)PDCCH monitoring, CSI measurement may be impacted. When the explicit signaling cannot be detected, the UE should monitor (e)PDCCH in all possible downlink subframes so that the throughput is not degraded and this could simplifies the eNodeB implementation. The purpose of the explicit signaling is to save UE power from reducing the monitored subframes. It is clear that the difference in power consumption is negligible from infrequently monitoring flexible subframes without an explicit indication. 

For CSI measurement, it may become over complicated to change the UE behavior since the eNB does not know whether the UE has correctly detected the explicit signaling or not. In this case, the eNB and the UE may have different understanding of the reference signals that will be used for CSI measurement. Moreover the CSI reference resource assumed by the UE and eNB might be different. Therefore, we proposed that when the explicit signaling is missed, the UE will do CSI measurement assuming that the flexible subframe is downlink. This will not be a problem if interference averaging is not done by the UE side.

Proposal 5: In case explicit signaling cannot be detected, the UE shall monitor all possible downlink subframes and do CSI measurement assuming the flexible subframe is downlink.  

By not introducing any dependency between any fast physical layer signaling and the L1 scheduling timing, most severe problems requiring fallback operations is avoided. However some cases still occur if continuous operation is to be supported. One example is during configuration/activation of the traffic adaptation feature. This will most likely be dependent on RRC configuration and is hence connected with an ambiguity period from the eNB perspective, after the RRC reconfiguration message is sent but before the RRC reconfiguration complete is received. During this period of time, the eNB cannot know the PDSCH HARQ timing and PUCCH resource mapping employed by the UE. Three potential solutions exist. The eNodeB may try to blindly detect that the UE has updated its configuration by monitoring both possible HARQ feedback occasions, assuming there is no risk for collisions. Alternatively, a fallback mode of operation could be introduced where PDSCH scheduled from common search space follow the HARQ feedback timing and PUCCH resource mapping indicated in SIB1, given that the subframe is downlink according to that configuration. A third alternative is to restrict scheduling to the subframes where HARQ feedback has the same mapping independent of configuration, if such subframes are available. It should be noted that this configuration is expected to be infrequent and hence it is not clear that optimizations are needed.   

Proposal 6: RAN1 should study if fallback operation is required for configuration/reconfiguration of eIMTA.

3 Conclusion

In this contribution we discussed the efficient transmission of explicit signaling. Based on the discussion, we have the following proposals:
Proposal 1: A UE-group common RNTI is allocated for this explicit signaling. 

Proposal 2: The explicit signaling carries 3 bits to indicate the TDD UL-DL reconfiguration.
Proposal 3: The explicit signaling is transmitted in CSS with same payload size of DCI format 1C.
Proposal 4: Explicit signaling is transmitted in fixed DL subframes in a periodical way.  
Proposal 5: In case explicit signaling cannot be detected, the UE shall monitor all possible downlink subframes and do CSI measurement assuming the flexible subframe is downlink.  

Proposal 6: RAN1 should study if fallback operation is required for configuration/reconfiguration of eIMTA.
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