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1. Introduction

RACH Optimization as a user case bas been included in [1]. Its objective and requirements have been fully discussed in previous RAN3 meeting, and related UE measurements have been decided in the RAN2#66bis [2]. But there is no detailed solution for the RACH Optimization. 
In this contribution, we provide a solution of PRACH power optimization based on the UE reported measurements which is defined in the RAN2#66 meeting.
2. Rational 

In the common case, the preamble can be detected at eNB by correlation detection algorithm. The detection results are usually as following 3 cases, details please see Figure 1.
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Figure 1
different results of preamble detection

Thre: the detection threshold of PRACH.
Thre_up: the delta of threshold to judge whether the received SNR (or power) is too high. This value can be set by O&M.
(A) When SNR/Power peak > Thre+Thre_up, it means that Preamble can be detected, but the received power is too high. In this condition, the preamble can be detected correctly, but it may bring UL interference to other neighbor cells. Therefore, the preambleInitialReceivedTargetPower value is expected to be adjusted lower.
(B) When Thre =<SNR/Power peak <= Thre+Thre_up, it means that Preamble can be detected, and the received power is suitable. This is an ideal condition that is the object of RACH power optimization. Therefore, there is no need to change the PRACH power value.  
(C) When SNR/Power peak < Thre, it means that Preamble can’t be detected, which will cause the RACH access failure. Therefore, the value of preambleInitialReceivedTargetPower is expected to be adjusted higher. In this condition, the preamble could not be detected on the eNB. Therefore, it need recur to the measurements reported by UE.   
From the above analysis, we can see that the preambleInitialReceivedTargetPower value can be adjusted according to the statistics value of the three above-mentioned conditions. And the main objective of RACH Transmission Power Control Parameters optimization is to set the suitable value of target received power. Therefore, a detail description of statistics definition and PRACH power optimization solution is give out in the following section.
3. PRACH Power Optimization Solution

3.1 Definition of the new Performance Measurements

1．PL.PreambleNumber.high: The number of RACH preambles detected on eNB in a cell during a statistic period, whose measured SNR (or power) value is at the range of above Thre+Thre_up.
2．PL.PreambleNumber.norm: The number of RACH preambles detected on eNB in a cell during a statistic period, whose measured SNR (or power) value is at the range of [Thre, Thre+Thre_up].
3．PL.PreambleNumber.low: The number of RACH preambles detected on eNB in a cell during a statistic period, whose measured SNR (or power) value is at the range of below Thre.
Proposal 1: PL.PreambleNumber.high, PL.PreambleNumber.norm and PL.PreambleNumber.low are needed to be added as Performance measures for PRACH Power Optimization. And suggest adding this three performance Measurements to the protocol 32.425.
3.2 Detail Optimization Solution

The abnormal probability value can be calculated by the above three statistics. According to the abnormal probability value, we can adjust the value of the preambleInitialReceivedTargetPower. 

Firstly, At every statistic period, get the values of the three Performance Measurements. 
Secondly, calculate the Over Normal power Probability and Under Normal power Probability, which are noted as ONP &UNP respectively.


[image: image2.wmf]owerNum

eambleLowP

alPowerNum

eambleNorm

PowerNum

eambleHigh

PowerNum

eambleHigh

ONP

Pr

Pr

Pr

Pr

+

+

=

    


[image: image3.wmf]owerNum

eambleLowP

alPowerNum

eambleNorm

PowerNum

eambleHigh

owerNum

eambleLowP

UNP

Pr

Pr

Pr

Pr

+

+

=

   

Thirdly, adjust the value preambleInitialReceivedTargetPower according to ONP or UNP value. 

Such as, if UNP is over certain threshold1, that is, too many preambles are missed by eNB due to low power. The value of preambleInitialReceivedTargetPower shall be increased by a step-up value. Otherwise, if ONP is over certain threshold2, that is, too many preamble‘s power are high and may bring UL interference to neighbour cells, therefore, the value of preambleInitialReceivedTargetPower shall be decreased by a step-up value.

Proposal 2. Suggest the above adjustment policy shall be included in 36.902 as the detailed solution. 
4. How to get the statistics value
1.  For PL.PreambleNumber.high and PL.PreambleNumber.norm, these 2 statistics’ value can be got by its SNR (or power) which is detected on the eNB.
PL.PreambleNumber.high =
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PL.PreambleNumber.norm =
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2. For PL.PreambleNumber.low, it means all the number of preamble, which Power or SNR is too low to be detected on the eNB. So the statistics could not be got on the eNB, but can be calculated in virtue of the measurements reported by UE. 
During the process of UE random access, there are two kinds of failure cases. Detail as follows:
Failure-case-1: the PRACH power is too low to be detected by the eNB. That is, eNB could not detect the preamble, and then cause UE access failure. 
Failure-case-2: The preamble that UE used is contented with others, and then causes UE access failure.
The PL.PreambleNumber.low value can be gained by summing up all the UE’s failure-case-1 of one cell.  That is,

PL.PreambleNumber.low =
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(Failure-case-1).
According to the UE report measures defined in RAN2 #66 meeting, {number of RACH preambles” &   “contention resolution failure (1 bit/counter?)}, the UE’s failure-case-1 number can be got easily, that is, failure-case-1 number is equal to the “number of RACH preambles” minus “ contention resolution failure number” minus 1(access success number). And if the contention resolution failure is report as a counter, the calculated failure-case-1 number is extremely correct.

Proposal 3:  Suggest the “contention resolution failure” measurement given by UE is reported as a counter not a 1bit indicator.

Proposal 4: Suggest adding the above three measurements description and definition to the protocol 36.214.
5. Conclusion
In a summary, our proposal as follows:
Proposal 1. PL.PreambleNumber.high, PL.PreambleNumber.norm and PL.PreambleNumber.low are needed to be added as Performance Measures for PRACH Power Optimization. And suggest adding this three performance Measurements to the 32.425.
Proposal 2. Suggest the adjustment policy shall be included in 36.902 as the detailed solution.
· PRACH Power control parameter optimization uses ONP &UNP, which shall be got from PL.PreambleNumber.high, PL.PreambleNumber.norm and PL.PreambleNumber.low
Proposal 3.  Suggest the “contention resolution failure” measurement given by UE is reported as a counter not a 1bit indicator.

Proposal 4. Suggest adding the three measurements description and definition to the protocol 36.214.
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(C)Preamble power is too low to be detected on eNB, need info. from UE 
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(B) Preamble Power is normal, could be detected on the eNB
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(A)Preamble Power is too high, could be detected on the eNB
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