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1. Introduction
In current TS36.211 version [1] (the latest version, 8.1.0), many parameters for FS1 random access have been given. For FS2, the basic short random access preamble (preamble format 4) parameters have been decided in Table 5.7.1-1 in [1].

In this contribution, short random access preamble parameters and sequence parameters are revisited. It is proposed that these considerations below on short random access preamble should be included in the new version of TS 36.211:
· The random access preamble parameters in table 5.7.1-1 in [1] should be changed as follows: the length of cyclic prefix 
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, and the length of sequence remains unchanged to be 
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· The GT of short random access preamble is created by sharing with the GP, and a fixed length CP is added. 
· The location of short random access preamble (if existing) is in the beginning of UpPTS

· The 64 preamble sequences per cell can be achieved by reducing the number of cells supported by each PRACH, and more cells supported by increasing the number of PRACH.
2. Short RACH parameters
In this section, we mainly discussed short RACH four parameters, i.e., the length, location, GT and CP.
2.1. Length of short RACH preamble, GT and CP
Considering the co-existence with TD-SCDMA, the length of short RACH preamble could not be larger than two SC-FDMA symbols (with CP). The reason is that for co-existence with TD-SCDMA DL/UL ratio 4:3, there are only 2 symbols for UpPTS, and no room to configure 3 symbols for short RACH.

With 2 SC-FDMA symbols short RACH, the length of the RACH preamble can be 66.67*2=133.33us = 4096Ts, and the remaining part in the 2 symbols can be used as CP. Adding CP to the short RACH preamble makes it simpler that the same transmitter and receiver algorithm can be used as for others RACH preamble formats 0-3.

For normal and extended CP, the length of the two SC-FDMA symbols will change. For simplification,  the CP for the RACH preamble can be set fixed and equals to the length of two normal CP, i.e. 4.7*2=9.4us. So GT is equal to 9.4us too, which is corresponding to about 1.4km cell radius.
In a summary, we propose to change these RACH preamble in 36.211, V8.1.0, as follows:

·  
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2.2. Location of short RACH
We propose to locate the short RACH at the beginning of the UpPTS, because GP is sufficiently long (at least two SC-FDMA symbols) . For normal CP, the length of GP is 2*(66.67+4.7) =142.74us, and for extended CP, the length is 2*(66.67+16.67)=166.66us. With at least 142.74us GP, the interference from downlink ofother eNBs will not significantly impact the RACH detection performance.
On the other hand, placing the RACH at the beginning of UpPTS make it possible that part of GP can be shared as the GT, because GP is long enough for the cell radius supported by the short RACH.
With the proposed settings, the preamble shall start 
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 before the beginning of the UpPTS at the UE.
3. Preamble sequence parameters
For the RACH sequence length 
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, 144 carriers can be used in two SC-FDMA symbols, i.e., 72 sub-carriers per symbol. Considering the two guard sub-carriers, only 140 sub-carriers can be used, so the prime number 139 will be good choice. 
64*32 preamble sequences have been discussed before, but 64*8 is also reasonable for short RACH. Cell planning is also helpful to solve this problem. Analysis shows that one PRACH with 64 preamble sequences is enough for a “normal” RACH load every 20ms [4]. One example for possible cell planning is given in Fig.1 showing a 4-cell scenario with time shifted PRACH to avoid interference.
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Fig. 1 one preamble sequence used in neighbor cells
For wider bandwidth, the number of PRACH needed is bigger, but the frequency bandwidth is also increased, so the same preamble can be used in different frequency bandwidth at the same time in neighbor cells. Of course, the cell planning may also be considered.
With the proposed PRACH slot configuration [3], the total number of 64*8 preamble sequences is enough for normal RACH load. 
Another way that may solve the 64 preambles problem is using shorter cyclic shifts. With shorter cyclic shifts, more sequences can be available. And at the same time, for the Ncs selection, we prefer one Ncs to be used other than multiple Ncs. The reason is that for the short RACH, the supported cell radius is small, and one Ncs which could satisfy available preamble number and coverage will be enough.

For total 32*64 preamble sequence, 32*64/139=14.7 should be generated by per root Zadoff-Chu sequence. Then cyclic shift will be 139/14.7=9.455, i.e., Ncs = 9 can be used to generate enough preamble sequence. When Ncs = 9 for short RACH, 139/9=15.44=15 sequences are available for each root Zadoff-Chu sequence, so the total number of sequences is (139-1)*(139/9)=2070 which is larger than 32*64=2048.

For Ncs=9, which is corresponding to about 9*72/66.67=9.7us in time domain. 9.7us can support about 1.4km, which matches well with the GT given in section 2.1.
4. Conclusion
In this contribution, based on these parameters of FS1 in TS36.211 V8.1.0, short RACH parameters, and preamble sequence parameters, are discussed and some values for these parameters are given as follows:

· CP is 
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, and the preamble sequence length 
remains unchanged
· The short RACH preamble is allocated at the beginning of UpPTS
· Part of GP can be shared as GT.
· The 64 preamble sequences per cell can be achieved by reducing the number of cells supported by each PRACH, and more cells could be supported by increasing the number of PRACH. Another way is to use shorter cyclic shifts.
· The preamble shall start 
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 before the beginning of the UpPTS at the UE.
These parameters are proposed to be captured in TS36.211.
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