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Introduction

In section 5.7.2 of TS36.211 [1], the order of the logical root sequence numbers (LRSN), which label corresponding Physical root sequence numbers of Root Zadoff-Chu sequences for PRACH preamble formats 0 – 3, is defined so as to PRACH preambles generated by each sequence are categorized into two groups. One has a smaller cubic metric and the other has a larger cubic metric.
Considering expected signal quality of the PRACH preambles in terms of insensible interference level to the adjacent RBs etc. as well as a reasonable implementation of power amplifiers in LTE UEs, it would be worthwhile to think about introduction of a maximum power reduction when the PRACH preambles in the second group are transmitted. 
Discussion
In RAN#39, CR for TS36.211(V8.1.0) was agreed in [2] and a table defining the order of the Root Zadoff-Chu sequence for PRACH preamble formats 0 – 3 was introduce as Table 5.7.2-4 in section 5.7.2. The CR incorporated the agreement in RAN1 on the order of ZC sequences which discussion took place under [3]. The agreed order of the sequences was as follows and the Logical root sequence number (LRSN) was introduced accordingly.

· Natural ordering of pair-wise physical ZC root sequences
· Complex conjugate pair-wise index assignment
As a result, PRACH preamble can be grouped into two categories (see [4] or [5] for example).
· LRSN of  0 to 455: Smaller cubic metric less than 1.2
· LRSN of 456 – 837: Larger cubic metric in the range of 1.2 to 2.4.
Considering required signal quality of the PRACH preambles in terms of insensible interference level to the adjacent RBs etc. as well as a reasonable implementation of power amplifiers in LTE UEs, applying maximum power reduction to the PRACH preambles in the second group (NRSN of 456 to 837) would be necessary. Since the cubic metric of the group is in the range of 1.2 to 2.4, MPR of 1.5 dB as shown in Table-1 would be sensible.
Table 1:  Maximum Power Reduction (MPR) for Power Class 3, PRACH preamble format 0-3

	Logical root sequence number
	MPR (dB)
	Cubic Metric

	0 - 455
	N/A
	0 – 1.2

	456 - 837
	≤ [1.5]
	1.2 – 2.4


It should be noted that as for the sequence for slot format 4 (TDD) specified in Table 5.7.2-5 in TS36.211, it is unclear whether the order of the LRSN can be categorized as in the above case in Table 5.7.2-4 and would need further investigation.

Conclusion
Maximum power reduction method for PRACH preambles is proposed. Corresponding change request is proposed in [6].
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