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1 Introduction
In the RAN #58 meeting, the new WI proposal of Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation was approved. The objectives of this WI are listed in [1] to enable TDD UL-DL reconfiguration for traffic adaptation in small cells. In this contribution, we mainly discussed the backward compatibility issue as shown in below. 
· Backward compatibility shall be maintained and performance (both RRC_CONNECTED and RRC_IDLE) of both legacy UEs and UEs supporting operation in cells with TDD UL-DL reconfiguration based on traffic adaptation shall be considered for the scope of this work item. 
2 Backward compatibility of TDD IMTA
In current TDD LTE/LTE-A systems, the TDD configuration is delivered via SIB1. The minimum SIB1 modification period is 640 ms.    The proposal of dynamic TDD UL-DL configuration in shorter timescales have been shown to be of benefit in the performance evaluation with idealized assumption and no consideration of HARQ operation. The fast TDD reconfiguration through other signaling needs to consider the impact to legacy UEs, which  Rel-8-11 UEs would be unaware of this reconfiguration. 

For the legacy UEs, there is in general no big issue if subframe that is indicated as an UL subframe in SIB1 is changed to a DL subframe by reconfiguration, provided that the eNB takes care of the UL scheduling and control signalling configuration appropriately; however, if a DL subframe in SIB1 is changed to an UL subframe by IMTA reconfiguration, the legacy UEs will suffer from inaccurate RLM/RRM, CQI measurement and channel tracking as a result of there being no CRS/CSI-RS transmission in the changed UL subframes.  
Since the subframe-restricted measurement was introduced for Rel-10 eICIC, the backward compatibility of Rel-10/11 UEs could be partly addressed by configuring only the consistent DL subframes, i.e. subframe #0, #1, #5, and #6, as the measurement subframes for CSI and RLM measurement. However, this does not solve the problem of RRM measurements and channel tracking.  For Rel-8/9 UEs, the whole backward compatibility issue still exists. We discuss below two possible methods that may be considered for handling these issues. 
Method 1: Select a configuration with a small number of DL subframes as the SIB1 delivered configuration, e.g. configuration 0, with other configurations being the ones that can be configured more dynamically, allowing certain UL subframes to be used as DL subframes.  The only impacts of this approach on legacy UEs are:

a) the downlink rate supported for legacy UEs is limited by the number of DL subframes in SIB1;

b) the eNB would schedule UL data transmissions from legacy UEs so that they occur in subframes that are UL subframes according to the new configuration; 
c) the eNB would have to be careful to configure CSI reporting and DL transmissions so that UL control signalling occurs only in subframes that are UL subframes according to the new configuration.
These impacts are manageable, but not negligible. 
Method 2: In order to allow some subframes which are DL subframes according to SIB1 to be used as UL subframes in the new configuration, one option could be to set a DRX cycle for Rel-8/9 UEs so that the on-Duration timer lasts on DL subframes common for desired TDD configurations where UE measurements could be performed normally, while not receiving on the other subframes which may then be used as UL subframes in the new TDD UL-DL configuration. However, this would severely limit the scheduling and data reception possibilities for legacy UEs. 

3 Summary 

In this contribution, we have briefly discussed the backward compatibility issue of TDD IMTA. Three possible methods are proposed which are worthy of further consideration. 
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