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1 Introduction

The work item on enhancements to traffic adaptation and traffic adaptation for LTE TDD was started up at RAN1#72. In [1] we discuss different options for providing signaling suport to enable a terminal to utilize a flexible UL/DL pattern in LTE TDD. It was concluded that fast physical layer signaling should be feasible with very low overhead providing the maximum adaptation possibility and robustness. A number of contributions [2][3]
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 \* MERGEFORMAT [4] raise a concern that false detection of an uplink grant would cause sever UE-to-UE interference impacting system performance negatively. In this contribution we assess the impact of such error in a network. 
2 Discussion
A fundamental part of LTE networks is that the same understanding of system state and configuration exist in both the UE and the eNodeB. This can not always be garanteed due to control channel errors and the risk of false detection. For long term configurations this is solved by higher layer procedures with system information and RRC configurations including long CRCs and hand-shake procedures. For more dynamic control signaling like PDCCH grants/assignments this is done by robust link adaptation, CRC protection and requirements on false detection levels. Even with this protection there is a residual probability for both missed grants/assignments and falsly detected grants/assignments. The probability of a missed DCI is assumed to be on the level of 1% and the probability for falsly detecting a DCI is in the order of 10^-5. Given a previous uplink transmission, retransmissions can also be triggerd by a negative acknolagement on PHICH, also this has a risk of falsly interpreting a ACK as a NACK, resulting in a non-intended transmission, this is has a probability in the order of 0.1%.
With a system that more adaptively updates the duplex direction of specific subframes, a trade-off needs to be done on the improtance of the same understanding in the UE and network side and the overhead and time to ensure it. The protection needed is also related to the time duration of the configuration. If a new TDD configuration is configured semi-staticaly this would need much heavier protection than a configuration valid for a single subfram. With the implicit signaling described in [5] the risk of miss-detection and false detection would be inhereted form the error rates on current control channels. A terminal missing a grant or assignemnt will lose that transmission opportunity, this error is no different from a static TDD configuration. However a false detection of a uplink grant in a subframe that the cell now utilize for downlink would result in terminal to terminal interference within the cell, we will analyse the probability and impact of such errors. 
2.1 PDCCH false detection

UL/DL false alarm happen when a UE falsely detects a uplink grant where the cell uses this resource for a different user. Considering that dynamic TDD mainly focusing on nodes with relatively small coverage areas, 100 RRC connected and non-DRX UEs can be seen as a high number, with a DCI false detection of 10^-5 in each downlink subframe we can conclude that a false transmission may occure with a probability of around 0.1%. 
2.2 PHICH false detection
UL/DL false detection may also happen in a case where a user has been transmitting in uplink and erroneously detect a PHICH ACK as a PHICH NACK, and the user does not receive an overriding DCI. In a small cell the number simultaneously scheduled users are expected to be low, since the number of users is smaller, no, or a limited number of users are power limited and the processing capacity of the node may be limiting. Assuming on average five simultaneously scheduled users is a high number. Assume that these users are scheduled in every other instance of each HARQ process, i.e. 50% of the uplink subframes. This would then occur with a probability of 0.25%. 
2.3 Impact of false detection

In a legacy system a falsely triggered uplink transmission would increase the overall noise in the system and, if the cell has scheduled a different user on the same resource, cause intra-cell interference to an uplink transmission in the cell. In a cell supporting dynamic TDD the interference could instead be seen as UE-to-UE interference if the cell decides to use the resource for downlink transmission. Due to power control towards the serving eNodeB uplink to uplink interference, seen in networks without dynamic TDD, would severely decrease the effective SINR of the scheduled user. Since link adaptation assumes rather limited SINR variations such decrease would almost always lead to data loss and a retransmission. Uplink to downlink interference could be even stronger than the uplink to uplink interference if the two UEs are close to each other. In this case data-loss would definitely happen also for the downlink transmission. But since power control is done towards the base station may users further apart have very limited impact from UE to UE interference. Hence should normal operation with uplink to uplink interference be a larger problem than UE-to-UE interference caused by falsely triggered uplink transmissions. 
3 Conclusion

In this contribution we discuss the impact from erroneously triggered uplink transmissions. We conclude that the risk for such an error is low, less than 1%, and the system impact is even lower than for a system without dynamic TDD. 
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