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1. Introduction
During the LTE TDD workshop in Beijing, it was decided for TDD structure 1 that up to 6 bits [4]

 REF _Ref165185273 \r \h 
[2] are present on the D-BCH to signal the UL and DL subframes in an allocation period (5 or 10ms, 20ms FFS). One (5ms) or two (10ms) DL to UL switching points are allowed, and DL only allocation is supported. This contribution addresses how to make the exact allocation.

2. Signaling the DL/UL Split
Two basic methods for using 6 bits for a 10ms allocation period have been proposed.[4]

 REF _Ref165185273 \r \h 
[2] Both take advantage of the fact that subframes 0 and 5 are DL, and that there are only 2 switch points.

Method 1: View the 10ms allocation period as 2 half radioframe. Use 3 bits for each half radioframe to indicate the number of UL subframes in each ½ radioframe (0, 1, 2, 3, 4). 

Method 2: Enumerate a number of possibilities (pictorially). 

Method 1 is simpler; method 2 is more flexible to eliminate patterns to potentially conserve bits or to add special patterns. Method 1 is shown in Figure 1.

[image: image1]
Figure 1: Three bits for each ½ radioframe.

Two other considerations were discussed. 

1. The UE can assume that there is no IP in the subframe(s) containing P-BCH. One way to enforce this is to have the 2nd (and possibly 6th?) subframe be DL.

2. The coexistence of the structure 1 and 2 might be eased through the availability of matching patterns, assuming agreement to align UL and DL splits between deployments is feasible. 
With regard to the first consideration, fewer bits (2 bits) are required if only 0,1,2,3 UL subframes are allowed in a ½ radioframe. 
With regard to the second consideration, a clear case has not been made to the value and feasibility of operation. For example, is an exact match of 2 subframes = 3 subframes required? Would enough splits be available, in the case coordination was possible, for proper operation? 

However, if warranted, the first method could be extended such that, for certain combinations of the bitfields, the UL subframes ended before the end of the ½ radioframe. For example, if 2 UL are in each of the two ½ radioframes, a pattern of D D U U D  D D D U U may be useful for the second consideration if structure 1 subframes should occur in pairs.. 

[image: image2]
Figure 2: Example with 5 total bits and 2UL subframes per ½ radioframe.

3. Proposal
For TDD structure 1, 2-3 bits are used to signal the allocation of uplink and downlink subframes in each ½ radioframe (5ms).
· If the ½ radioframe contains P-BCH, 2 bits are used; otherwise 3 bits are used.

· The bits indicate the number of UL subframes in the ½ radioframe.

· The UL subframes occur at the end of the ½ radioframe.

FFS to include additional special cases if warranted. 
4. References

[1] 3GPP TS 36.211 v 1.0.0 “Physical Channels and Modulation” 
[2] R1-071890
Allocation of subframes to UL and DL 
Ericsson

[3] R1-071903
Time Duplex of E-UTRA TDD
Nokia

[4] R1-071853
E-UTRA TDD Numerology and Frame structure
Motorola



3 bits = 010 �(0-4 UL subframes)





2 bits = 10 �(0-3 UL subframes)





Uplink subframe





Downlink subframe





3 bits �(0-4 UL subframes)








3 bits �(0-4 UL subframes)





Downlink or Uplink subframe





Downlink subframe








1

