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Discussion and decision
1 Introduction

Several reconfiguration signalling methods with different time scale were proposed in study item, and listed in work item for further study [1], including
· System information signalling
· RRC signalling
· MAC Control Element signalling
· Physical layer signalling
In this contribution, we will make a discussion on their benefits and drawbacks, and then show our views about them.
2 Discussion on signalling mechanisms
2.1
System information signalling
From Rel-8, TDD UL-DL reconfiguration has been support based on system information change as the UL-DL configuration is indicated by SIB-1. Reusing this mechanism, both legacy UE and Rel-12 UE can be expected to experience the benefits from dynamic UL-DL reconfiguration. However, it should be noted that although the exact UL-DL configuration can be indicated to legacy UE to mitigate possible impacts on measurement, the impact on date transmission cannot be alleviated especially when system information changes frequently. Moreover, the time scale supported by SIB-1 change procedure is 640ms, limited throughput gain from which has been observed in study item phase. Another option is to use ETWS to indicate the UL-DL reconfiguration, by which the time scale can be 320ms, but it is also hard to match the change of UL/DL resource requirement in time to provide gains sufficiently. In addition, there is an ambiguity between eNB and UE, i.e. the eNB cannot know whether the UE receives the new system information correctly or not, since there is no corresponding acknowledgement feedback for broadcast message. Therefore, in our opinion, system information should be maintained with less frequent change all the same and no optimisation aiming at UL-DL reconfiguration is required.
2.2
RRC signalling
Another method with faster UL-DL reconfiguration than system information signalling is dedicated RRC signalling, by which the supported time scale can be 200ms. Observed from evaluation, more gains can be achieved by RRC signalling than system information signalling. 
One drawback of this mechanism is the signalling overhead since each UE requires such an RRC signalling to perform UL-DL reconfiguration. However, noting that low traffic load is the main application scenario of dynamic UL-DL reconfiguration, the signalling overhead can be expected small. Another problem is the ambiguity period during which eNB does not know the exact time UE applies the new UL-DL configuration before eNB receives the acknowledgement message from UE. In the ambiguity period, scheduling restriction is needed and only fallback subframes can be used for data transmission, i.e. the subframes whose HARQ timing is not changed according to the HARQ timeline before and after reconfiguration.
2.3
MAC signalling
Much faster reconfiguration with few ten milliseconds periodicity can be achieved by MAC signalling. Similar with RRC signalling, MAC signalling is also a dedicated signalling mechanism. Therefore, as analysed for RRC signalling, signalling overhead is a drawback but can also be accepted for MAC signalling. There is also an ambiguity period similar as RRC signalling, so that scheduling restriction should be performed. As the MAC signalling is always transmitted with MAC SDU together, it is a challenge for UEs with no DL data transmission to get the UL-DL reconfiguration notification.
2.4
PHY signalling
As shown in evaluation results, the most benefits of dynamic UL-DL reconfiguration can be exploited by PHY signalling, since the change of UL/DL resource requirement can be followed and satisfied with the highest precision due to the fastest reconfiguration, in particular the supported time scale can be 10ms. Two kinds of PHY signalling can be used, i.e.
· Opt1: broadcast/multicast PHY signalling

· Opt2: unicast PHY signalling

For Opt1, the quantity of required signalling is quite small, since one signalling is enough to indicate all Rel-12 UEs the UL-DL reconfiguration. However, like system information signalling, eNB could not know whether UE receives the indication correctly or not. So scheduling restriction or specification enhancement should be performed during such ambiguity period. For Opt2, one reconfiguration signalling has to be transmitted to single UE. Therefore, larger signalling overhead is the drawback, but eNB can confirm UE receiving signalling correctly based on ACK feedback. Considering that transmission reliability of PHY signalling and HARQ-ACK feedback is limited, specification enhancement might be needed for reliability improvement.
Based on above analysis, 

· Proposal: Dedicated signalling is preferred to indicate TDD UL-DL reconfiguration, so further discussion on RRC and PHY signalling is suggested.
3 Conclusion
In this contribution, drawbacks and benefits are discussed and compared for system information, RRC, MAC and PHY signalling mechanisms, and our proposal is presented as,
· Proposal: Dedicated signalling is preferred to indicate TDD UL-DL reconfiguration, and further discussion on RRC and PHY signalling is suggested.
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