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Discussion & Decision
1 Introduction
As agreed in RAN1#51bis,   the parameters for PRACH preamble format 4 , which are applied for both normal CP case and extended CP case in FS2 TDD, are agreed as follow, 

· Value of 
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 is 4096 ∙ Ts. 

· The length of cyclic prefix 
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 is equal to
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· A guard time 
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 is placed at the end of preamble with length of 288 ∙ Ts
· The length 
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 of the Zadoff-Chu (ZC) sequence is 139.

Moreover, an extra set of 
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 values is agreed to be adopted for the PRACH format 4, which is shown in table 3 in [1]. Whereas, a restricted preamble set for high speed mode is not necessary for the PRACH format 4. 
Although it was suggested that 64 preambles per cell were generated from a single or multiple root Zadoff-Chu sequences with consecutive logical indexes in [1], it has not been discussed or decided on how to design the logical root ZC indexes mapping to physical root ZC indexes for S-RACH until now. In this contribution, principles for logical root ZC indexes mapping to physical root ZC indexes in S-RACH have been discussed. Based on the discussion, an optimized logical root ZC indexes mapping to physical root ZC indexes have been put forward.
2 Principles for root ZC order in S-RACH 
In [2], a Root Zadoff-Chu sequence order for PRACH format 0-3 has been designed in Table 5.7.2-3. The design principles for root ZC order in [3] can still be beneficial for PRACH format 4, except that a restricted preamble set for high speed mode is not necessary for the PRACH format 4. In the following, principles for root ZC order in S-PRACH are discussed.
In order to get similar random access performance within a cell, it is preferred that Cubic-Metrics of S-PRACH sequences within the same cell are consecutive. Furthermore, the maximum gap between the CM values of S-PRACH sequences within each cell should better be limited. In [3], two Cubic-Metric based PRACH sequence groups with a fixed 1.2 dB CM threshold (QPSK CM value) are suggested.
· Low CM group: CM ( 1.2 dB

· High CM group: CM ( 1.2 dB

It indicates that the maximum gap of the CM values of S-PRACH sequences within each subgroup is limited to about 1.2dB. The maximum number of root ZC sequences required per cell is 8 if Ncs=15 [2]. Therefore, the maximum gap of the CM values within these 8 different root ZC sequences should satisfy the mentioned threshold.
In [1], an extra set of  Ncs values is proposed to be adopted for the PRACH format 4, which indicates that different number of root ZC sequences will be adopted to provide 64 S-PRACH sequence per cell w.r.t each Ncs value. Considering cell planning of S-PRACH sequences among n cells (The maximum value of n may be 32 or 16, which is directly related to each Ncs value and length of Nzc), it is better to try to distribute the higher CM sequences evenly among different root ZC subgroups. 
Alternate CM ordering in adjacent sub-groups which ensure smooth CM transition at both sub-group and group boundaries should also be considered just as in [3]. Besides, root index u and K-u may also belong to the same sub-group.

3 A suggested root ZC order in S-RACH
In this part, CM of physical root ZC sequences of Nzc=139 are plotted in Fig 1(a). The maximum CM value is nearly 2.5dB and the minimum CM value is about -0.5dB. CM value of the root ZC sequence with physical root index u from 1 to 37 are under the threshold of 1.2dB, as well as the root ZC sequence with physical root index Nzc-u.
According to the principles discussed in the last section, a logical root ZC order are designed as listed in Table 1 and their CM values are plotted in Figure 1(b).
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Figure.1 CM properties of physical/logical root ZC sequence of length 139
4 Summary
In this contribution, principles for logical root ZC indexes mapping to physical root ZC indexes in PRACH format 4 have been discussed. Based on the discussion, an optimized logical root ZC indexes mapping to physical root ZC indexes have been put forward. We propose to accept table 1 as the way forward.
· CM based root ZC order should be considered in S-PRACH;
· Root ZC order in Table 1 would be taken in S-PRACH.
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Table1: root ZC order for S-PRACH
	Logical sequence index
	Physical sequence index

	1-8
	1   138    10   129    18   121    20   119

	9-16
	32   107    29   110     9   130     2   137

	17-24
	3   136    12   127    31   108    35   104

	25-32
	30   109    27   112    17   122     4   135

	33-40
	5   134    15   124    34   105    24   115 

	41-48
	23   116    19   120    14   125     6   133

	49-56
	7   132    13   126    33   106    25   114

	57-64
	21   118    26   113    16   123     8   131

	65-72
	11   128    28   111    22   117    36   103 

	73-80
	37   102    39   100    69    70    65    74

	81-88
	59    80    52    87    63    76    41    98

	89-96
	38   101    43    96    62    77    66    73

	97-104
	57    82    58    81    50    89    68    71

	105-112
	40    99    45    94    67    72    48    91

	113-120
	56    83    55    84    64    75    47    92

	121-128
	42    97    44    95    61    78    49    90

	129-138
	54    85    53    86    51    88    60    79    46    93
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