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1
Introduction
In the RAN1#86 meeting the following agreements were made:
Agreements:
· Study until next meeting to down-select one of the following options:

· Alt 1: Set 3 in R1-168354 as the new restricted set of cyclic shifts for PRACH

· Alt 2: The PRACH method described in 6.5.3.1 of RAN4 TR 36.878 for very high speed scenario is specified in 36.211

· Study further how to enable Rel 8 – 13 UEs to access the cell that supports new very high speed scenario

In this contribution, we present our view on the selection of the sequence set to support PRACH in very high speed scenario. We also discuss operation of legacy UEs in the cell that supports very high speeds.
2
Discussion
Alt1 and Alt2 in the agreement above have the same starting point i.e. frequency domain cyclic shifts +/- 1 and +/-2 of the PRACH sequence are in the very high speed scenario considered such that they cannot be detected without ambiguity. When the requirement for unambiguous detection is defined for time-domain preamble sequences, the restrictions to the cyclic shifts that are proposed for both alt1 and alt2 has to be made. Closer comparison between alt1 and alt2 reveals that alt1 is an extension to the method presented in alt2. In the [3] it is pointed out that alt2 can only find about 50% of the available sequences while alt1 finds all the possible sequences. In the cyclic shift restriction method used in high speed cases a lot more sequences are consumed in a cell compared to case where restrictions to cyclic shifts are not needed (low speed case). This means that reuse factor of sequences is smaller in high-speed case. In addition, as discussed below, a separate sequence set needs to be reserved for legacy UEs and that consumes sequences. It is therefore important that the method selected for very high speed case is such that all the available sequences can be utilized. As can be seen from the [3] the equations needed to define all the available sequences are somewhat complicated so the drawback of the alt1 is specification complexity. We think that this is a minor issue and RAN1 should select the method that finds all the sequences.

Proposal 1: Set 3 in R1-168354 is selected as the new restricted set of cyclic shifts for PRACH in very high speed scenario.
We think that also Rel. 8 – 13 UEs that do not support the new restricted set of cyclic shifts for very high speed scenario should be able to access cells that support very high speed scenario. Straightforward method is that two sets of preamble sequences are configured for the cell. Legacy releases use the current allocation method of preamble sequences i.e. either current normal or high speed sequence set. This legacy sequence set is always included in the PRACH sequence set configuration and another sequence set is configured for the UEs that support new Rel-14 very high speed operation.
Proposal 2: Two sets of PRACH resources are configured for a cell that supports new Rel-14 high speed scenario: a set optimized for new very high speed case and another set for Rel. 8 – 13 UEs
3
Conclusion
In this contribution, we have discussed PRACH transmission in the cells that support very high UE speeds. Our proposals for this scenario are:

Proposal 1: Set 3 in R1-168354 is selected as the new restricted set of cyclic shifts for PRACH in very high speed scenario
Proposal 2: Two sets of PRACH resources are configured for a cell that supports new Rel-14 high speed scenario: a set optimized for new very high speed case and another set for Rel. 8 – 13 UEs
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