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1. Introduction
The random access preamble timing for preamble format 0-3 has been decided in table 5.7.1-2 in TS 36.211v8.1.0. But it is only suitable for FDD operation, i.e. FS1. For FS2, the random access preamble timing table has not been decided.  

In this contribution, the PRACH configurations is discussed and one configuration scheme for both preamble format 0-3 and preamble format 4 (short random access format) is given. 
2. PRACH locations in time-frequency domain
2.1. Basic parameters analysis
In 36.211 version 8.1.0, five preamble formats are defined.

Table 1 Random access preamble parameters.
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(frame structure type 2 only)
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For format 0-4[1], a normal RACH load should be supported. Based on the current operating collision probability per UE used in RAN2, 
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 = 0.6432 average RA attempts per RA slot, which translates into 128 attempts/s in 10 MHz. This load corresponds to a “normal” expected RA load [2], and the number of users supported by TDD is the half of the number of users supported by FDD.
In a summary, for TDD with 64 signatures, one RA time-frequency slot per 20ms per 5MHz can be considered as a dimensioning scenario. In table 2, we listed the number of RACH time-frequency slot per 10ms for different system bandwidth. At the same time, the maximum number of RACH time-frequency slot, and the number of RB supported by each system bandwidth are listed together.
Table 2 different bandwidth analysis
	System bandwidth
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	# maximum PRACH supported
	1
	2
	4
	8
	12
	16

	# RB
	6
	15
	25
	50
	75
	100

	# PRACH should be allocated per 10ms
	0.14
	0.3
	0.5
	1
	1.5
	2


2.2. Slot configuration
In this section, the criterion for configuring RACH slot for FS2 will be discussed in details and at last, the slot configuration will be given.
For FS1, there are enough uplink subframes so one PRACH in one uplink subframe can match the RACH load. It is no need to multiplex PRACHs in frequency domain. But for FS2, the number of uplink subframes is limited, and multiple PRACHs co-existing in frequency domain in one uplink subframe is necessary.  So compared to FS1, in which defined only one PRACH in one uplink subframe, the allocation of PRACHs for FS2 is a little bit complex.  For similarity, when multiple PRACHs co-existing in one uplink subframe, the distance between one PRACH and it’s near PRACH can be predefined and is common for all cells. In other words, the eNodeB only configures the first PRACH location in frequency domain, and the locations of other PRACHs in frequency domain can be calculated based on the predefined distance one by one. On the other hand, these PRACHs can be hopping in frequency domain and the hopping pattern may be the same for all cells.

For TDD structure, for different uplink subframes configuration, there must be the corresponding RACH slot configuration. 

If the number of uplink subframes is big enough, every uplink subframe will contain only one RACH slot, so that the RACH detection complexity of the eNodeB in one uplink subframe can be decreased. But if the number of uplink subframes is not big enough, these RACH slots should be averagely allocated in every uplink subframe, so that the burden for eNodeB detecting RACH in one subframe will not be too heavy.
On the other hand, the RACH slot should be first allocated in the first uplink subframe, thus the RACH detection delay time can reduced in the eNB. 
In a summary, two criterions will be adopted for configuring PRACH:

a) Averagely allocated in each uplink subframe

b) Allocate the PRACH from the first uplink subframe

With the two criterions, the PRACH slot configuration is listed in table 3.
Table 3 RACH preamble timing for preamble format 0-4
	PRACH configuration
	Frame number
	number of PRACHs 
	PRACH period(ms)

	0
	Even
	1
	20

	1
	Any
	1
	10

	2
	Any
	2
	10

	3
	Any
	1
	5

	4
	Any
	2
	5

	5
	Any
	3
	5

	6
	Any
	4
	5

	7
	Any
	5
	5


For PRACH configuration 0, the PRACH is in the first 5ms half frame in each even number radio frame, so the 20ms PRACH period can be obtained. In the same way, for PRACH configuration 1, the PRACH is in the first 5ms half frame in each radio frame. And this table can apply for 5ms and 10ms frame period.
With our PRACH configuration, 3bits are needed and almost the same range as FS1 setting can be obtained.
3. Conclusion
In this contribution, the criterion for TDD allocating PRACH is discussed, and with these criterions, the PRACH slot configuration is given.
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