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1. Introduction
In the present contribution, some aspects of the resource indication in LTE TDD are considered.
2. TTI indication for LTE TDD
For FDD, a UL scheduling grant in a given DL sub-frame can be associated with a UL sub-frame due to the one-to-one relation between UL sub-frames and DL sub-frames. For a symmetric TDD allocation or an asymmetric TDD allocation when the DL allocation is larger than the UL allocation, the mapping is easily handled. But when the UL allocation is larger than the DL allocation, some UL sub-frames will not have associated DL sub-frames, thus there may be more than one UL sub-frames’ scheduling grants carried in a same DL sub-frame. The same problem may also occur if all UL scheduling grants in a sub-frame are designed to be carried in one or two DL sub-frames as mention in [4].  In all these cases, more than one UL sub-frames may have a same associated DL sub-frame, then it must be a problem for UL scheduling grants to indicate which TTI’s resources are assigned. Several approaches have been identified in [1] and [2]. It’s is agreed in last Beijing LTE TDD ad hoc meeting to use common control signaling structure for FDD and TDD, so we must do our best to avoid adding new field in the scheduling resource assignment. As pointed out in [3], an assignment duration field may be contained in FDD UL scheduling grant. The size of assignment duration is anticipated to be 2-3 bits. We think it is possible for TTI indication to share all or part of the size of FDD assignment duration field with TDD assignment duration. Figure 1 illustrates the division of FDD assignment duration field (x-bit) into TTI indication field (y-bit) and TDD assignment duration field (z-bit). 
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Figure 1 UL Resource assignments for LTE FDD and TDD
Table 1 How to share the FDD assignment duration field
	DL/UL Allocation 
	FDD Duration

	TDD Type 1
	TDD Type 2
	x = 2 bits
	x = 3bits

	Period =10ms
	Period =5ms
	Period =10ms
	Period =5ms
	
	

	-
	-
	2:12
	1:6
	-
	y = 3, z = 0

	2:8

3:7
	1:4
	3:11

4:10
	2:5
	y = 2, z = 0
	y = 2, z = 1

	4:6
	2:3
	5:9
6:8
	3:4
	y = 1, z =0
	y = 1, z = 2

	5:5
forward on
	3:2
forward on
	7:7 

forward on
	4:3
forward on
	y = 0, z = 2
	y = 0, z = 3


Table 1 shows how to share the FDD assignment duration field for different DL/UL allocations and different sizes of FDD assignment duration field. In the table, the minimum size of TTI indication field for different DL/UL allocation is guaranteed first, and the remainder is used for assignment duration. The proposed sharing rule can support almost all the cases except few unpractical cases. It’s obvious that this sharing scheme may reduce the valid of the assignment, and consequently increase the control channel overhead. But please note that such increase might not quite significant considering that maximum commonality with FDD system is achieved.

3. Conclusion

Form the discussion above it is concluded that some UL sub-frames may not have associated DL sub-frames for LTE TDD, and TTI indication in TDD UL scheduling grants is needed for this case. It is proposed that 

· The size of assignment duration field in FDD UL scheduling grant is shared by TTI indication field and assignment duration field in TDD UL scheduling grant, and the sharing rule is given in table 1.
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