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1. Introduction
To efficiently utilize the unpaired spectrum across the world it is proposed to align FDD and TDD as much as possible [1].  BCH definition is just starting in RAN WG1 and WG2 as described in [2][3][4].  In this contribution, some additional TDD issues are considered.
2. BCH Design
The P-BCH is transported at least on the first sub-frame (subframe 0) in the TDD radio frame where the first subframe as well as the sixth subframe (subframe 5) also carry the P-SCH and S-SCH symbols which occupy 72 resource elements centered around DC .  Hence, the first and sixth subframes in a TDD radio frame must be downlink subframes to allow inter-RAT measurements supporting GSM handover.  Note that such a requirement will make it necessary to have at least 2 UL/DL frame splits in a TDD radio frame given DL period is 50% or lower. One example is given in Figure 2 below and can also be described as D D D U U D D D U U and requires 3 splits.  Other possibilities including Figure 2 are:

1 – D D D U U D D D U U (3 splits, DL/UL period 60/40)

2 – D D U U U D D D U U (3 splits, DL/UL period 50/50)

3 – D U U U U D D D D D (2 splits, DL/UL period 60/40)

4 – D D D D D D U U U U (1 split,   DL/UL period 60/40)

[image: image1]
Figure 2. Example of Bitmap approach to indicate DL/UL split

3. Access based on P-BCH or P-BCH+D-BCH

For FDD and TDD the sixth subframe can also carry the P-BCH to allow temporal soft combining and therefore support a larger payload size (e.g. 120 bits).  The P-BCH contains a pointer to the downlink subframe containing the D-BCH. The L1/L2 control channel is used to indicate the DL-SCH transporting the D-BCH (i.e. a downlink scheduling grant is used).

A bitmap (e.g. 8 bits) indicating the UL/DL split and corresponding UL and DL subframes in the TDD radio frame is carried on the D-BCH.  As with FDD it is FFS whether the P-BCH should occur once every 10 ms, 20 ms, or up to 80 ms.  Likely the D-BCH will be transmitted at most once every 80 ms.  If uplink access information is carried on the P-BCH in addition to downlink access information then a UE in RRC_IDLE state can access the network via the first available unsynchronized random access channel. Otherwise if the uplink access information is carried on the D-BCH then a LTE_IDLE UE must wait until reading the D-BCH before attempting to access the network.
There are two BCH design candidates for accessing the network for both TDD and FDD given both duplexing modes have the same SCH/BCH structure.  One is that the P-BCH has all the information to access a cell in the network and the other is that information from both the P-BCH and D-BCH is necessary to access a cell in the network.  
For P-BCH only case then additional information needed on the P-BCH is:
1) TDD/FDD explicit or implicit indication (1-bit)
2) RACH information including uplink system bandwidth and RACH subframe map or indicator (on order of 30-bits)
3) Time alignment indicator
Note a RACH subframe map would be unnecessary if the RACH assignment is static. For example, the first uplink subframe in each radio frame could contain the RACH which is allocated to the center 72 subcarriers (about DC) at the beginning of the subframe.

For access requiring both the P-BCH and D-BCH then the additional information described above is on the D-BCH.
4. Conclusions

In this contribution, the impact of the BCH design to the TDD frame structure is discussed with regard to enabling inter-RAT measurement for GSM handover.  Two possible access methods are described as well with one using only the P-BCH and the other requiring information from both the P-BCH + D-BCH.  Either method of course would work for FDD or TDD.
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