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1. Introduction

Random Access collision probability and consequently cell’s access delays are directly determined by the choice of PRACH configuration parameters, making them a critical factor in minimizing call setup delays, UL/DL data resuming delays, or in minimizing handover interruption times.  

In order to control the interference that PRACH transmissions create in the UL, different cell’s PRACH configurations should not be chosen independently. This means that some coordination between eNodeBs should exist when choosing a particular PRACH’s root sequence or when choosing the subframes in which the PRACH is to occur. 
On the other hand in order to have the desired cell access delays the PRACH resources should be sized appropriately with respect to the expected random access channel load. Therefore measuring accurately the cell’s access load against the cell’s selected PRACH configuration becomes an important factor in enabling the further optimization of the cell’s configured PRACH parameters and minimization of access delays.
In this document we are proposing the definition of two PRACH access load related measurements that could be used by the SON entity to select and optimize the cell’s Random Access Channel configuration parameters. 
2. eNodeB PRACH Preamble group utilization measurement
Currently 36.314 [1] defines only one PRACH measurement which counts the number of received Random Access preambles for each of the three Random Access preamble groups: Dedicated Preamble group, Random Access Preamble group A, and Random Access Preamble group B. 
In order for this measurement to be useful to the SON entity it would have to be combined with the PRACH configuration at the time of preamble reception by the eNodeB. 
For example, the information that the 100 preambles per second (as the 36.314 defines the measurement quantity to be the arrival rate of for a given preamble group) belonging to a particular group is useless unless it is combined with the number of available preambles that belong to that same preamble group during the measurement period. 
This is because the PRACH performance (access delay, collision probability) is not only determined by the number of Random Access attempts per second, but rather by the ratio of the number of random access attempts and the number of available signatures that could be used by the UE in a given Random Access opportunity.
Therefore for Rel-9 we propose to modify the current definition of the PRACH measurement quantity to be the utilization, as opposed to be the arrival rate, of a particular Random Access preamble group as this is the direct measurement that reflects the current PRACH load in the cell and implicitly determines the cell access times.  The detailed definition of the proposed measurement quantity is described in the table below:
	Definition
	Random Access Preamble Group Utilization. This measurement is applicable to PRACH. The reference point is the Service Access Point between MAC and L1. The measurement is done separately for: 

· Dedicated Random Access preamble group

· Randomly selected preambles in the Random Access Preambles group A
· Randomly selected preambles in the Random Access Preambles group B. 

Detailed Definition:
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The number of received Random Access preambles belonging to the Random Access Preamble group 
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 at PRACH opportunity
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. Unit: Integer.
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The size of the Random Access Preamble group 
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 at PRACH opportunity 
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. Unit: Integer
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Index of the PRACH opportunity occurring during the measurement period 
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Denotes the one out of three possible PRACH preamble groups: 

· Dedicated Preamble group, 
· Random Access Preamble group A, 
· Random Access Preamble group B.
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Time Period during which the measurement is performed, Unit: second.
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Usage of the Random Access Preambles belonging to the Random Access Preamble group 
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. Value Range: 0-100% .




Table 1 PRACH RA Preamble Group Utilization measurement definition
Proposal 1: To define in 36.314 an eNodeB measurement which would represent the utilization of each of the three possible PRACH preamble groups: Dedicated Preamble group, Random Access Preamble group A, Random Access Preamble group B
3. Dedicated Random Access preamble blocking 

Another measurement that would be useful in determining the PRACH resource size and the size of the Dedicated Random Access Preamble group would be some quantification on the dedicated preamble assignment blocking. For example, if the number of dedicated preambles is not sized adequately then the eNodeB could run out of these preambles and be forced to either delay preamble assignment to a given UE, or to assign to the UE a preamble from a non-dedicated preamble group. In both of these cases, there is a possibility of performance degradation, either due to an additional delay in dedicated preamble assignment, or due to the use of contention based preambles where PRACH collision can happen, and the UE may be required to reattempt Random Access procedure several times. This performance degradation may be significant in the case of handovers where it is critical to minimize handover interruption times, and where it is desired to use the option of dedicated preambles.
In order to be able to adequately size the dedicated preamble group, we propose to define an eNodeB measurement that would reflect the blocking probability of assigning a dedicated preamble to the UE. 
This measurement quantity can be defined as the number of PRACH opportunities in which the eNodeB has assigned all the dedicated random access preambles to the UEs divided by the number of PRACH opportunities that occur during the measurement period. The detailed definition of the proposed measurement quantity is described in the table below:
	Definition
	Dedicated Random Access Preamble group Blocking Probability. This measurement is applicable to PRACH. The reference point is the Service Access Point between MAC and L1. 

Detailed Definition:
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Equals to 1 if in the PRACH opportunity 
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the eNodeB has assigned all the preambles from the Dedicated Random Access Preamble group to the UEs, otherwise equals to 0. Values: 0 or 1.
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Number of PRACH opportunities occurring during the measurement period 
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. Unit: Integer.
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Index of PRACH opportunity occurring during the measurement period 
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Time Period during which the measurement is performed, Unit: second.
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Dedicated Random Access Preamble group Blocking Probability. Value Range: 0-100% .




Table 2 Dedicated Random Access Preamble group Blocking Probability
Proposal 2:  To define in 36.314 an eNodeB measurement which would represent the probability of blocking the dedicated random access preamble assignment to the UE.
4. Conclusion
Based on the discussion in the paper we are proposing RAN2 to consider the following two proposals (related 36.314 CR is provided in R2-093227):

· Proposal 1: To define in 36.314 an eNodeB measurement which would represent the utilization of each of the three possible PRACH preamble groups: Dedicated Preamble group, Random Access Preamble group A, Random Access Preamble group B
· Proposal 2: To define in 36.314 an eNodeB measurement which would represent the probability of blocking the dedicated random access preamble assignment to the UE.
5. References 
1. 36.314 v8.1.0  
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