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1 Introduction
RAN1 has approved the Work Item of further enhancements to LTE TDD for DL-UL interference management and traffic adaptation [1]. In this contribution, two issues on the signalling supporting TDD UL-DL reconfiguration are discussed, including the signalling of adaptive TDD UL-DL reconfiguration capability and the ambiguity problem of UL-DL reconfiguration signalling. 
2 Discussion
2.1 Signaling of adaptive TDD capability
Up to Rel-11, TDD UL-DL configuration is broadcasted in SIB1 for idle mode UEs and is also carried in the RRC message for the connected mode UEs. In an adaptive TDD system, the TDD UL-DL configuration may change more often than the change indicated in SIB1. Hence, an efficient indication/notification method is needed for the network to inform UEs about the cell capability of TDD UL-DL configuration change. Once UEs receives the adaptive TDD indication/notification from a cell, UEs should interpret this indication as a sign that TDD UL-DL configuration in the cell may be different from the TDD UL-DL configuration indicated in SIB1, i.e., the adaptive TDD indication/notification should override the TDD UL-DL configuration in SIB1. 
Proposal 1: The capability of a cell to support dynamic UL-DL reconfiguration shall be signalled.

Several comments about the adaptive TDD indicator are made below:

· This indicator can be carried in the System information block to inform RRC idle and RRC connected mode UE about the cell’s TDD adaptivity capability. One example is that the adaptive TDD indication is carried in the SIB1. If this indicator is set “ON”, UE reading it should know that the TDD UL-DL configuration in the cell may be different from the configuration indicated in SIB1.
· The indicator can be carried in the RRC message to inform the RRC connected UE.
· It is also feasible that the adaptive TDD indicator is embedded in reference signals that need to be detected before UE performing measurements on CRS. When this indicator is detected, the UE can adjust the subframes performing CRS measurements accordingly. 
· This indicator should be exchanged among eNBs through X2-AP. When a cell receives the indicator from its neighbor eNB, it should indicate this capability to its UE about the neighbor cell’s configuration for neighbour cell RRM measurements.
2.2 Ambiguity problem of TDD UL-DL reconfiguration signaling
Four methods to support different time scales for TDD UL-DL reconfiguration are discussed in TR 36.828 [2], including SIB signalling, RRC signalling, MAC control element signalling and PHY layer signalling. 
For SIB signalling, there is an ambiguity period existing between eNB and UE on the TDD UL-DL configuration since the eNB does not know the exact time at which the UE correctly decodes the updated SI. For RRC signalling, ambiguity period still exists since there is processing delay for RRC procedures, especially considering there is a time gap between application of the reconfiguration at UE side and receiving of corresponding RRC ReconfigurationComplete at eNB side. For MAC control element signalling, ambiguity period still exists, especially considering that MAC CE signalling does not have its own error recovery process, and the HARQ-ACK corresponding to the PDSCH containing the MAC control element signalling may be received incorrectly. 
During ambiguity period at which eNB and UE may have different understandings on current TDD UL-DL configuration, one straightforward solution is that eNB may apply scheduling restriction to UEs who have not successfully detected reconfiguration signalling and applied updated TDD UL-DL configuration. Since UL-DL HARQ timeline in TDD is determined by TDD configuration, eNB may have to restrict the DL and UL scheduling on those HARQ processes which share the same timeline in old and new TDD configurations. However, scheduling restriction will inevitably limit the gain of adaptive TDD UL-DL reconfiguration and cause some potential wastes of spectrum resources. In a companion contribution [3] on interference mitigation, a similar conclusion is obtained that scheduling restriction to handle interference results in some difficulty in resources usage in adaptive TDD systems due to existing HARQ timing constraints. We have the following proposal:
Proposal 2: For the TDD UL-DL configuration signalling ambiguity problem, study possible enhancement of resource usage, e.g. simplifying the mechanism of existing HARQ timing. 
3 Conclusion

In this contribution, we discussed two issues on the signalling supporting TDD UL-DL reconfiguration. They are the signalling of adaptive TDD UL-DL reconfiguration capability, and the ambiguity problem of UL-DL reconfiguration signalling. Based on the discussion, we had the following two proposals:
Proposal 1: The capability of a cell to support dynamic UL-DL reconfiguration shall be signalled.
Proposal 2: For the TDD UL-DL configuration signalling ambiguity problem, study possible enhancement of resource usage, e.g. simplifying the mechanism of existing HARQ timing.
4 References
[1] RP-121772, “New work item proposal for Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation”, CATT.
[2] 3GPP TR 36.828, “Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation”.
[3] R1-130215, “Interference mitigation schemes for LTE adaptive TDD systems,” MediaTek Inc.

2/2

