TSG-T Working Group 1  RF meeting #27
T1RF020331

Luton, UK, 2002 – November - 4 to 7


Agenda Item:  
5.1.3


Source: 
Rohde & Schwarz

Title: 
RRM Delay Statistics, Introduction

Document for:
Decision
​​​​​​​​​​​​​​__________________________________________________________________________________________

Introduction

Ran 4 decided for Hard Decision on RRM delay statistics.

The statistical approach for RRM Delay statistics presented in T1RF 020196 was based on soft decision.

This new proposal is based on hard decision.

It is much easier to develop a hard decision statistical approach than a soft decision one.

Note 1:  For a typical UE it is easier to pass with the hard decision approach.

Note 2:  A second level of test time reduction by modelling the functionality , as presented in T1R020196, is not possible with hard decision.

Discussion

There are only a few theoretical basics to be discussed.

1) A delay measurement gives a delay time. According to the hard decision concept, a measured delay time is simplified to a good delay or a bad delay.

2) Do the bad delays within all delays occur statistically independent?

If a subsequent delay measurement  is postponed long enough, such that it is independent from the previous one, independence can be better fulfilled than in BER BLER test.

3) Independent occurrence of events allows to describe the statistics by a binomial distribution. If the bad delay ratio is approaching 0 the Poisson or Chi Square  distribution is a good approach for the binomial distribution. 

If we decide for the Poisson or Chi Square, we can reuse the BER BLER concept.

4) What errors do we make, using the Poisson or Chi Square distribution?

As shown in the enclosure (animated binom-pois comparison), the  Poisson distribution is always broader than the  equivalent binomial distribution,  hence the confidence range based on the Poisson distribution is wider, hence the room between  early pass fail limits is wider, hence it gives results more conservative, compared to results gained with the binomial distribution. 

The results are more conservative in the following  sense: a pass fail decision is done later than optimal and with a lower wrong decision risk than predefined. 

Proposals

5) Rohde & Schwarz proposes to use the Chi Square or Poisson statistics same as in the BER BLER test for the following reasons:

a) Theory and calculus are already available in the BER BLER test

b) The inverse cumulative process for the binomial distribution, necessary for the mathematical solution, is not available in standard math tools, known to R&S. 

c) The waste of test-time is small, compared with the binomial approach. The waste of test-time is very small for good DUTs, consuming more test time inherently (Poisson near Binomial). The waste of test-time is medium for bad DUTs, consuming very little test time inherently.

6) Rohde & Schwarz proposes to re-use the bad DUT factor M = 1.5,

however it is proposed not to re-use the wrong decision risk 0.2%. Instead it is proposed to accept a wrong decision risk of [5%] in square brackets for reason of test time. 

In addition [95 % confidence range] was mentioned in older versions of 25.133.

With M=1,5 and F=5% the worst test time is:  Target number of bad delays (154) / bad delay  ratio (0.05) /  test limit (1.234)  =  1246 delay tests.

With a medium delay test:    8s limit, 7 s recovery time      this is 1246*15 sec= 5 h 12 min

In comparison:  F=0.2% worst test time: factor 2.25 above
Expected average test-time due to the time saving concept: approx. factor 10 below: approx. 30 min 

