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1 Introduction
In RAN1#72, our contribution [1] was presented discussing the pros and cons of the different possible signalling mechanisms for TDD DL-UL reconfiguration. In this contribution we further discuss some factors affecting the choice between these alternatives and aim to narrow down the potential candidate(s) for further consideration. 
2 Consideration of UEs that are unaware of the reconfigurations
In current TDD LTE systems, the TDD configuration is delivered via SIB1, for which the minimum modification period is 640 ms. Updating the SIB1 contents is the only method of changing the UL-DL configuration that is backward compatible with legacy UEs and is visible to both IDLE and CONNECTED UEs. 

If a different method of signalling is used, there will be some UEs that are unaware of the updated UL-DL reconfiguration. 
For IDLE mode UEs, the tasks that may be impacted by unknown UL-DL reconfigurations are as follows:
1) MIB reading

2) SIB reading

3) Paging reception

4) RSRP/RSRQ measurements using CRS

5) RACH transmission

Of these, (1), (2) and (3) should not be affected, since MIB, SIB and paging subframes should always be transmitted on specific DL subframes common to all the different DL-UL configurations i.e. regardless of which UL-DL configuration is used in a given radio frame. 

For (4), the RSRP/RSRQ measurement requirements may be fulfilled by UE measurements on DL subframe(s) that are common across the different configurations. Hence, it is likewise should not be affected by changes to the UL-DL configuration. However such a confirmation should be verified by RAN4 through a liaison from RAN1.
For (5), the network can take care to ensure that the PRACH access occasions are contained within subframes that are always UL subframes regardless of the UL-DL configuration; if the network intends to reconfigure between any of the UL-DL configurations, the subframes for PRACH access occasions would be subframes 2 and 3; if the network intends to reconfigure only between a more limited set of configurations, PRACH access occasions could be configured in any of the subframes that are always UL subframes in the limited set of configurations that the network intends to use. 
Therefore it should be feasible to use dedicated signaling methods to indicate the UL-DL reconfiguration to the UE such as UE-specific RRC signaling and MAC control element signaling.

3 Impact of rate of reconfiguration

Reconfiguration of the UL-DL configuration needs to be considered in the context of inter-cell coordination, such as cell clustering or other inter-cell interference/scheduling coordination. The rate of TDD configuration change signalling to the UE should therefore be related to the feasible backhaul update rate, i.e. X2, since it should be expected that backhaul coordination is also needed at the same rate to support interference and mitigation. In [4], different latency values for different backhaul technologies are given for reference and they should be carefully considered on making a decision of the signalling mechanism in TDD eIMTA.  The high priority realistic backhaul latencies from [3] are in the range 2-60ms. Since the backhaul coordination needs to be as fast or faster than the air interface signalling to the UE, it seems reasonable to focus on signalling rates to the UE of the order of a few 10s of ms. This is consistent with our conclusion in [1] that the most suitable air interface signalling methods for the update of the UL-DL configuration are MIB signalling, UE-specific RRC signalling and MAC control element signalling. 

4 Conclusions
Out of the methods considered above, the lowest overhead methods are the use of 3 bits in the MIB (since these bits are already transmitted but reserved), followed by MAC control element signalling.  
On the other hand, UE specific RRC signalling would have the highest overhead. 

Therefore we propose this order of preference for selecting the method of air interface reconfiguration of the UL-DL configuration:

1. Use 3 of the reserved bits in the MIB, or

2. Use a new MAC control element. 
3. Use UE-specific RRC signaling.
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