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1. Introduction

In [1], the LTE TDD Alternative Frame structure is defined as figure 1 and the parameters of the corresponding timeslot (0.675ms) are defined as well. However, the parameters of the 3 special timeslots [DwPTS, GP1 and UpPTS] are not explicitly defined anywhere. In [2] and [3], some proposals related to SCH and RACH somehow reflect the possible parameters setting of DwPTS and UpPTS. In this paper, we will compare the different possibilities of the parameters setting of those 3 special timeslots, for discussion and further consideration when coming to define various physical channels and their mapping onto different timeslots in the alternative frame structure.
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Figure 1, Frame Structure of one pair of switching points between DL and UL traffic timeslot
2. Discussion
As shown in figure 1, the DwPTS, GP1 and UpPTS are treated as special timeslots which are not included into any of normal timeslots, i.e. TS0 to TS6.

In [2] DwPTS contains in frequency domain the SCH signals in its central part 1.25MHz and in time domain one OFDM symbol and one CP. With this proposal, it is still unclear, how to handle in the frequency domain the remaining sub carriers in case that the system bandwidth is larger than 1.25MHz. It is assumed that deployments with other operating bandwidths should be considered.  Therefore some additional  methods to be considered to address this issue.
1a. Treat the DwPTS as a special timeslot/sub frame, with the time domain parameters setting in [2]. 
· The non-SCH sub carriers are hardly usable for traffic

· May bring inconsistency of RS
· Inconsistency of control signalling design

· Too small resources unit for efficient use

1b. Merge DwPTS with TS0

· Efficient use of the resources

· Need updates on numerology
1c. Leave the non-SCH sub-carriers unused (null symbols)
· Time domain occupancy efficiency is lower

Furthermore, the Timeslot Interval in TS0 becomes useless in methods a) and c). Because TS0 and DwPTS are both always allocated for downlink, but TI is used for Uplink-to-Downlink/Downlink-to-Uplink switching.
Similarly analysis for UpPTS, there could be 3 methods to be considered
2a. Treat the UpPTS as a special timeslot/sub frame, with the time domain parameters setting in [3]. 

· Coverage, performance and even functionality of RACH could be degrade due to short length for RACH preamble
· The non-RACH sub carriers are hard usable for traffic

· May bring inconsistency of RS

· Inconsistency of control signalling design

· Too small resources unit for efficient use

2b. Merge UpPTS with TS1

· Efficient use of the resources

· Need updates on numerology
2c. Leave the non-RACH subcarriers unused for traffic

· Time domain occupancy efficiency is lower

3. Conclusions

In this paper we presented some consideration on different ways of utilising alternative frame structure timeslots, as we believe some flexibility would be beneficial in this area. It is proposed to consider a possibility to map physical channels into the alternative frame structure, while keeping the frame numerology and timeslots exactly as it is today. This would allow a better utilization of all sub-carrier resources, and simplified physical channel design for example in the non-synchronized RACH operation.
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