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1 Proposed Way forward

We propose the followings as a way forward; 

· PRACH sequence ordering is based on a hybrid approach of Cubic Metric (CM) and high speed cell size orderings.
· CM based ordering within high speed cell size groups proposed in R1-074145 ‎[2] (Approach 1 in e-mail summary).
· This has the following properties;

· High speed cell size grouping provides simpler sequence planning since the cell size grouping allows cell size aware sequence allocation and consecutive sequence index allocation for both low and high speed cells.
· CM ordering maximizes the coverage of PRACH since ordering by CM allows CM-dependent sequence allocation to cells.
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(a) CM values.                                               (b) Supportable cell seize for high mobility.
Figure 1 Example of pre-defined sequence index order and CM values / the supportable cell size for high mobility.

· Introduction of one threshold selection bit broadcasted in the cell (static information). The threshold selection bit indicates which of two fixed CM threshold values to use in the cell. The two fixed threshold values are: "the CM of QPSK (=1.2dB)" and "infinity ∞ (means no threshold)".
· Selection of the root sequence set to be used in a cell by a UE:
· In case the CM of the first root sequence index is higher than the CM threshold: the UE selects subsequent root sequences according to the above ordering but also taking into account their CM:
· If the CM value of the ZC root sequence is lower than the threshold, the root ZC sequence is skipped. Otherwise it can be used (Figure 2)
· In case the CM of the first root sequence index is lower or equal to the CM threshold: the UE selects subsequent root sequences according to the above ordering but also taking into account their CM:
· If the CM value of the ZC root sequence is higher than the threshold, the root ZC sequence is skipped. Otherwise it can be used (Figure 2)
· This limitation by using CM threshold can maximize the reuse factor of the large number of sequence allocation (i.e. 32 or 64) with lower CM than QPSK and also maximize the reuse factor under high speed environment. Namely the less reuse factor issue concerned in ‎[3]

 REF _Ref179781523 \n \h 
‎[4] is solved.
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Figure 2 Limitation of sequence allocation by one bit CM threshold

· Root sequence order is interpreted cyclic so that the sequence with index 1 is consecutive to the sequence with the index 839 ‎[3].
Summary

· PRACH sequence ordering is based on a hybrid approach of Cubic Metric (CM) and the high-speed cell size radius orderings.
· CM based ordering within high speed cell size groups proposed in R1-074145 ‎[2]. (Approach 1 in e-mail summary)
· Introduction of one CM threshold selection bit broadcasted in the cell (static information) and indicating which CM threshold to be used during ZC root sequence selection among "the CM of QPSK (=1.2dB)" and "infinity ∞(means no threshold)".
· The selection of the ZC root sequences to be used in a cell is according to the above ordering but also taking into account their CM as specified above. 
· Root sequence order is interpreted cyclic so that the sequence with index 1 is consecutive to the sequence with the index 839.
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