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1
Introduction
In this contribution, we discuss one issue related to Rel-8 PRACH preamble sequence generation and propose the corresponding clarification.
2
Discussion
In Rel-8, the following is specified for PRACH preamble sequence generation [1] (36.211, Section 5.7.2):

[…] There are 64 preambles available in each cell. The set of 64 preamble sequences in a cell is found by including first, in the order of increasing cyclic shift, all the available cyclic shifts of a root Zadoff-Chu sequence with the logical index RACH_ROOT_SEQUENCE, where RACH_ROOT_SEQUENCE is broadcasted as part of the System Information. Additional preamble sequences, in case 64 preambles cannot be generated from a single root Zadoff-Chu sequence, are obtained from the root sequences with the consecutive logical indexes until all the 64 sequences are found.[…]
To determine the available cyclic shifts Cv for the 
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 root Zadoff-Chu sequence, parameter du  may be involved. In particular, it says [1]:
[…] For
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, the parameters are given by[…]
[…] For
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, the parameters are given by[…]
[…] For all other values of
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, there are no cyclic shifts in the restricted set. […]
For the last case (“for all other values of du”), it may be read as follows:
· Alt 1: the root Zadoff-Chu sequence is still used with no cyclic shift (i.e., Cv=0)

· Alt 2: the root Zadoff-Chu sequence is skipped

Note that the objective is to avoid timing ambiguity due to frequency offset. Due to the ambiguity between timing and frequency offset with the Zadoff-Chu sequence, to detect timing with cyclic shift 0 with Ncs, one needs to consider the following 3 regions:
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To have the correct timing detection, the above three regions cannot overlap. To have the above three regions orthogonal, we need to have Ncs<=du<=(Nzc-Ncs)/2. If such condition is not fulfilled, timing error cannot be correctly detected. That is, for all other values of du, there are no cyclic shifts in the restricted set (i.e., such root sequence cannot be used for restricted set). Therefore, Alt 2 is the intended UE behavior.

· Proposal: To clarify that it is RAN1’s common understanding that under the condition “for all other values of du”, the intended UE behavior is Alt 2 (i.e., the root Zadoff-Chu sequence is skipped).
It is arguable whether the current specification is clear enough or not to be read as Alt 2. A Rel-8 CR may not be necessary. However, it is worth considering clarifying this aspect in future releases (e.g., Rel-12).
3
Conclusions 
In this document, we discussed one issue related to Rel-8 PRACH preamble sequence generation and propose to clarify that:
· For PRACH preamble sequence generation, it is RAN1’s common understanding that under the condition “for all other values of du”, the intended UE behavior is Alt 2 (i.e., the root Zadoff-Chu sequence is skipped).
A Rel-8 CR may not be necessary. However, it is worth considering clarifying this aspect in future releases (e.g., Rel-12).
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