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1
Decision/action requested

To agree on how to manage RACH Optimization.
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Rationale
The main purpose of Self Organising Network (SON) is to reduce OPEX.

One way of reducing OPEX is to increase the level of abstraction for managing the SON Functions. This has been discussed in [1].
This contribution details the management of RACH Optimization. (This was used as an example in [1].) See section 4.7 in 36.902 v9.0.0 [1].

The RACH Optimization function optimizes the resources of the Random Access Channel (RACH). If not using a RACH optimization function, several low level (“traditional”) attributes need to be managed. Examples of such parameters are shown in section 4.7.4.1.2 in 36.902 [1].

If we delegate the responsibility to control these traditional parameters to the RACH optimization function, we need a Target Attribute for the operator to manage the function. Two examples of possible Target Attributes are Access Probability and Access Delay.

3.1
Access Probability

The UE makes one or several attempts to access the eNB on the random access channel. See figure 4.7.4.1.1-1 in 36.902 [1]. To define a probability metric for RACH attempts, we need to qualify the probability with the number of attempts. For example, the probability that a UE gets access within 3 attempts should be equal or greater than 98%. We define:

Access Probability, APm: The probability that the UE has access after a certain random access attempt number m=1,2,3….
For a practical design, more than one value for Access Probability will be needed. On the other hand, too many data points would make it difficult to design the RACH optimization function.

A SA5 standardized Target Attribute could for example be the tuple {AP1; AP3}, and a configuration example could be {AP1= 80%; AP3=99%}. By setting the Target Attribute to this value, we tell the RACH optimization function to optimize resources so that 80% of the UEs get access on the first attempt, and 99% of the UEs get access on the third attempt.

Note that when a UE succeeds with a random access attempt, it notifies the eNB on how many attempts were made before success. See PREAMBLE_TRANSMISSION_COUNTER in 36.321 [2].  This metric makes it possible for the eNB to accurately calculate the Access Probability.

3.2
Access Delay

An alterative to Access Probability is to use Access Delay instead. This is the delay before the UE gets access on the Random Access CHannel, that is, the difference in time between when access is granted and when the UE started the Random Access procedure. Furthermore, different UEs experience different Access Delay, and one UE can experience different Access Delay for each attempt. Therefore, an aggregation of the Access Delay is needed.

A simple method of aggregation is to take the mean value of the Access Delay for all UEs. Another is to take the maximum Access Delay. Unfortunately, these are poor characterizations. The mean says little about the UEs with the worst Access Delay, while the maximum says little about the majority of the UEs.

A better way of expressing Access Delay is to provide a few points in a Cumulative Distribution Function (CDF) for the delay. One of these points could for example be the access delay for 50% of the UEs should be less or equal than 30ms. We define: 
Access Delay, ADP: The time before the UE gets access on the random access channel, for the P percent of the successful RACH Access attempts with lowest access delay.

A SA5 standardized Target Attribute could for example be the sequence {ADP1; ADP2; ADPn}, and a configuration example could be the tuple {AD 50= 30ms; AD90=100ms}. By setting the Target Attribute to this value, we tell the RACH optimization function to optimize resources so that 50% of the UEs get access within 30ms, and 90% of the UEs get access within 100ms.

3.3
Choosing between Access Probability and Access Delay
For SA5 standardization, one of these Target Attributes should be chosen. 

The Access Probability is simple to express and understand, while the Access Delay gives a higher level of abstraction for the operator. We suggest using Access Delay, in order to help the operator as much as possible.
4
Detailed proposal

This contribution proposes that RACH Optimization shall be managed using Access Delay as target attributes. This is implemented in accompanying contributions for EUTRAN NRM IS, Corba SS and XML FF.
