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1. Introduction 

Recently, there has been discussions and decisions made to limit the number of possible allocations of subframes to UL and DL for TDD operation. It has been concluded that up to 6 bits and 3 bits are to be signaled on the BCH for this purpose for frame structure type 1 and type 2 respectively [1].  Additionally, idle guard periods at the switch from downlink to uplink transmission have also been agreed and captured in the current specifications. 

In the present contribution it is proposed to be able to assign subframes as idle. This means that a subframe is allocated as uplink, downlink or idle.
2. Discussion 
A major difference between TDD and FDD is that there may be significant interference between uplink and downlink, also commonly referred to as UE-to-UE interference and eNodeB-to-eNodeB interference.  One well known method to avoid this interference between uplink and downlink is to synchronize the eNodeBs to a common reference and to use the same allocation of subframes to uplink and downlink for all cells that may interfere each other.  For continuous coverage this may in the end mean that all cells in the entire network must be configured in the same way.  
Similar problems may arise at country borders. EUTRA is required to cope with co-existence on overlapping spectrum at country borders [2], and in [2] it is also mentioned that other aspects such as possible scheduling solutions should be considered together with the physical layer behavior.
Given that the synchronization problem is solved, there is still a need to coordinate operation in the sense that the same allocation of subframes to uplink to downlink is to be used.  This means that the same DL:UL asymmetry may need to be used in the entire network, at least on the same carrier.
A benefit of TDD operation is that it offers flexible asymmetry in terms of allocating resources between uplink and downlink. However, due to the interference between uplink and downlink this may be hampered in the sense that the same asymmetry must be used in all cells.   

Considering the case that the uplink is interfered by the downlink of another base station, UL scheduling may simply avoid these UL subframes and RACH reception configured to not use these subframes. However, regarding uplink HARQ retransmissions and UL non-data associated control signaling we believe that it is important to consider this problem already at the present point. 
To avoid this interference, and to be able to have different asymmetries in different parts of the network on the same carrier without careful network planning, we propose to have idle subframes. The cells in between areas of different asymmetries can then allocate the subframes in which there may be interference between uplink and downlink as idle.  This is illustrated in Figure 1.
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Figure 1. In the area where there may be interference between UL and DL, idle slots are used.
Another possibility for frame structure type 1 would be to allow for more flexibility when it comes to the idle guard periods.  More specifically, if in addition to idle DL symbols at the end of the last DL subframe before an UL subframe, also the first UL subframe(s) are used as guard period, then the problem may also be solved. This is illustrated in Figure 2. However, since may be more involved for frame structure type 2, our slight preference is the introduction of idle subframes.
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Figure 2 Extensions of the guard periods between uplink and downlink periods.

3. Summary
To support the use of different asymmetries on the same spectrum in time synchronized TDD system, it is proposed that for TDD operation, subframes could be classified as either uplink, downlink or idle.
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