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1 Introduction

The signaling for TDD UL-DL reconfiguration was extensively discussed at RAN1 #75 and some progress was achieved. In this contribution, we share our views on several remaining issues on configuration of the explicit signaling and also discuss the fallback operation when the explicit signaling cannot be detected.
2 Discussion
2.1 Configuration of TDD reconfiguration DCI

There was an email discussion on configuration of subframes for explicit UL-DL reconfiguration DCI and it is summarized in [1]. According to [1], a UE can be configured to monitor the UL-DL reconfiguration DCI in multiple SIB1 indicated DL or special subframes. These monitoring occasions can be defined by a bitmap and similar to the concept of modification window. To reduce the number of possible configurations, we think it could be sufficient to include subframe 0 in the first radio frame of the window and subframe [1, 5, 6] in the last radio frame of the reconfiguration window. Therefore, 4 bits bitmap can be defined for all possible reconfiguration periodicities. Specifically, starting from the MSB to LSB, the bitmap corresponds to subframe [1, 5, 6] in the last radio frame of the reconfiguration window and subframe 0 in the first radio frame of the reconfiguration window. From UE point of view, the UE shall assume the same UL-DL configuration within one modification window and may skip the decoding the reconfiguration DCI once decoding the message successfully. However, there may not be any need to add such description in the specification.

Proposal 1: A 4 bits bitmap is introduced for configuration of TDD reconfiguration DCI.
2.2 Fall-back operation

The UE (E)PDCCH monitoring behavior for the case when it does not receive the explicit signaling was extensively discussed at the last meeting and the following working assumption was made:

· If UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, 

· UE shall monitor the non-DRX DL subframes or special subframes for PDCCH or EPDCCH as indicated by SIB-1 configuration

The main arguments are power consumption and the low probability of missing the UL-DL reconfiguration signaling. Regarding to the probability of miss detection, we would like to point out that the main reason for this is not due to PDCCH decoding error or crowded common search space, but rather the DRX settings. A typical DRX setting for a system at low load is that the eNB will set DRX timers for each UE such that the wakeup time for each UE is in a TDM manner. By doing this the UE power consumption can be saved and the system resource can be efficiently utilized. In eIMTA, the explicit UL-DL reconfiguration DCI is a group broadcast signaling, mandating a UE to wake up during the explicit signaling transmission occasions will inevitably put restrictions on DRX settings and violate the basic TDM principles. It will actually incur more UE power consumption. One the other hand, since there is no feedback from the UE for the explicit signaling, the eNB has no idea whether the UE has missed the reconfiguration signaling or not hence will schedule the UE anyway. There will be throughput loss if the UE only monitors the DL/special subframes indicated in SIB1. To compensate the throughput loss, the eNB could alternatively try to avoid scheduling UEs when the UE miss the UL-DL reconfiguration DCI, but this obviously brings much higher scheduler complexity since the eNB needs to keep track and estimate the likelihood of detecting the explicit signaling, e.g. due to decoding errors and DRX operation, including DRX errors. If the eNB does not implement such tracking the option is to not configure DRX at all for UEs configured with eIMTA, this would of course significantly impact UE power consumption but simplify network implementation. Such solution would violate the whole purpose of explicit signaling and should hence be avoided. In summary, we would like to revisit the working assumption from the last meeting and our proposal is the following

Proposal 2: In case explicit signaling cannot be detected, the UE shall monitor all possible downlink subframes. 

For CSI measurement, the following was agreed [1]

· If UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, the UE shall measure CSI only within the subframes indicated as DL subframe or special subframe by SIB configuration

In our view, some further clarification is needed for this agreement. It was already agreed at RAN1 #74 that separate CSI measurement and reporting should be allowed for either type of subframes. This conclusion should hold regardless of whether the UE has detected explicit reconfiguration or not. In case the UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, it should try to find the valid downlink subframe within the same subframe set rather than performing CSI measurement in the other subframe set. It should be noted that there will be some mismatch between the eNB and UE on the assumption of CSI reference resource in this case.

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 4 bits bitmap is introduced for configuration of TDD reconfiguration DCI.
Proposal 2: In case explicit signaling cannot be detected, the UE shall monitor all possible downlink subframes.
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