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1. Introduction

Initial decisions on LTE TDD frame structure were reported in [1]. However many details are still missing. In this contribution we focus on the possible configurations of the DL and UL part of the special time slot.
2. Length of Dw- and UpPTS
One important issue is to find out which lengths of UpPTS and DwPTS should be supported. The first goal of different lengths of at least one special time parts is that it makes the frame structure support flexible guard period so that a larger range of cell sizes can be supported with finer granularity. Another issue is related to TD-SCDMA co-existence. With flexible DwPTS size we can align the DL duration in the two systems and avoid DL/UL inter system interference even though the two systems are in adjacent bands. On the other hand flexibility is nice but not free and so the number of supported combinations should be limited in order to ease implementation and testing.
For UpPTS a fairly short length is proposed, this length can be used to support any coexistence case with TD-SCDMA, moreover we have optimal coexistence in the important case of 4DL/3UL. Having only the option of short UpPTS also limits the complexity as we do not need to consider mapping data to UpPTS. Here we work with the assumption that e.g. UpPTS can carry short RACH with duration of two symbols and a one OS duration sounding signal, more details can be found in [3]. 
As both short RACH and sounding can be disabled, we can have the situation where the effective UpPTS length is 1 or 0 OS. In these cases we suggest to increase the length of DwPTS to improve the time efficiency. As we assume data transmission in DwPTS, and we assume that DwPTS data subframe is created by puncturing the length of an ordinary data subframe (1ms TTI), then we can increase DwPTS length with no added complexity.
In the following we suggest to have shortest DwPTS length of 3 symbols. The reason behind this is that PDCCH will most probable need to be shifted from first symbol to start one symbol later due to the positioning of P-SCH in the first OS of DwPTS. Secondly in this case DwPTS won’t carry any data so no need for PDSCH allocations. So we probably do not need 3OS PDCCH size. The evaluation of whether/how to arrange PDCCH in special subframe is still ongoing and it may be too early to preclude non-shift possibility, if that happens the proposal in this paper can be adjusted accordingly in the guidance that DwPTS 3 OS is replaced by 2 OS option.
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Figure 1. One of the suggested configurations of the special time slot
In Table 1 we list the proposed lengths of Dw- and UpPTS when short RACH and sounding is enabled. When short RACH is not enabled but sounding is Table 2 applies. Here the effective length of UpPTS with be 1 OS. When neither short RACH nor sounding is available in UpPTS we suggest having the configurations shown in Table 3. The minimal effective guard period is 1 OS. The above tables are all for the short CP case. Table 4, Table 5 and Table 6 are the corresponding tables for the long CP case.
Table 1 Special time slot configurations when short RACH is enabled. Normal CP.

	DwPTS length in OS
	UpPTS length in OS
	Resulting GP in OS

	11
	2
	1

	10
	2
	2

	9
	2
	3

	3
	2
	9


Table 2 The suggested lengths of Dw- and UpPTS. Sounding enabled, short RACH disabled. Normal CP.
	DwPTS length in OS
	UpPTS length in OS
	Resulting GP in OS

	12
	1
	1

	11
	1
	2

	10
	1
	3

	9
	1
	4

	3
	1
	10


Table 3 The supported DwPTS lengths when short RACH and sounding is disabled. Normal CP
	DwPTS length in OS
	UpPTS length in OS
	Resulting GP in OS

	13
	0
	1

	12
	0
	2

	11
	0
	3

	10
	0
	4

	9
	0
	5

	3
	0
	11


Table 4 The suggested lengths of Dw- and UpPTS. Short RACH enabled. Extended CP.
	DwPTS length in OS
	UpPTS length in OS
	Resulting GP in OS

	9
	2
	1

	8
	2
	2

	3
	2
	7


Table 5 The suggested lengths of Dw- and UpPTS. Short RACH disabled, sounding enabled. Extended CP.
	DwPTS length in OS
	UpPTS length in OS
	Resulting GP in OS

	10
	1
	1

	9
	1
	2

	8
	1
	3

	3
	1
	8


Table 6 The suggested lengths of Dw- and UpPTS. Short RACH disabled, sounding disabled. Extended CP.
	DwPTS length in OS
	UpPTS length in OS
	Resulting GP in OS

	11
	0
	1

	10
	0
	2

	9
	0
	3

	8
	0
	4

	3
	0
	9


3. Signaling bits
All together, there are 26 options of DwPTS, UpPTS and GP length combination. It requires 5bits signaling to configure one of them. However, there are some existing signaling bits which can be jointly used to reduce the signaling bits for configuration of DwPTS, UpPTS and GP.
1. CP configuration in BCH will select table {1, 2, 3} or {4, 5, 6}

2. Configuration of RACH format will select further that

a. If RACH format 4 i.e. short RACH is configured, table 6 or 3 should be selected for normal and extended CP

b. Otherwise if RACH format 0-3 is configured and SRS is also configured, table 5 or 2 should be selected for normal and extended CP
3. Or if RACH format 0-3 is configured and SRS is disabled, table 4 or 1 should be selected for normal and extended CP
From above explanation, it appears that in any case, there is only one table out of 6 valid in use. So that the signaling dimensioning should be done according to the table with largest size, which is six entries in table 6 thus, 3 bits signaling is sufficient to configure the length of DwPTS, UpPTS and GP.
4. Conclusion

In this contribution we have suggested how to configure the special time slot in LTE TDD. Our proposal is to take the UpPTS length of 2 OS as base line and add the other relevant configurations. In this way we obtain an effective and low complexity solution where only DwPTS and not UpPTS are intended to carry data. UpPTS can carry sounding signals and short RACH. If sounding or short RACH or both are not enabled we can increase DwPTS length to improve time efficiency. The required signaling bits is only 3-bit to configure the length of DwPTS, UpPTS and GP in special subframe by jointly using the other available signaling i.e. CP configuration, RACH configuration and SRS configuration. As suggested in [2] all these suggested configurations will be useful in all the possible UL/DL partitions.
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