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1 Introduction 

This document discusses the way the Access Class Barring is currently specified, and highlights the fact that the corresponding requirement is difficult to test as it is. We propose to slightly change the requirement – still keeping the original purpose of the feature. This will make the feature much more easily testable, which is highly desirable if we want the feature to be really implemented. 
2 Discussion 
The current Access Class Barring mechanism (for both signalling and originating calls) relies on a parameter accessProbabilityFactor which is sent to the UE as part of the AccessClassBarringInformation in SIB2. This parameter is expressed in percentage and represents the fraction of the UEs that the cell wants to authorize access for. 
The way this requirement is realized in the current specification (see 5.3.3.2 in TS 36.331) is as follows: 

The UE draws a random number ‘rand’ uniformly distributed in the range: 0 ≤ rand < 1;

if ‘rand’ is lower than the value indicated by accessProbabilityFactor 
   consider access to the cell as not barred;

      else:

      consider access to the cell as barred
This is very difficult and even impossible to implement a test that could validate such a requirement. 

Let’s say accessProbabilityFactor = 50%.  The test would be to perform a high number of runs, e.g. 1000, to check that the UE accesses to the cell in 500 of the cases. But it is clear that a tolerance margin should be defined, because of course even for 1000 runs, the ‘rand’ function will not raise a result equally split between both sides of 0.5.  

Hence more reasonably, the test would check that the UE accesses to the cell in not more than 500+T cases, but not less than 500-T cases. 

But how to define the tolerance T? It appears that’s it is probably not up to RAN5 to define such a tolerance. Indeed, in the worst case, the UE could very unluckily select 1000 consecutive times the same random number. The test would then fail irrespective of the value of T, not necessarily meaning that the UE did not implement the feature well. 
The core issue we see here is the difficulty of testing requirements specified in purely random terms. This is because the requirement says that the ‘rand’ number should be “uniformly distributed”, but by definition this is a requirement impossible to meet in practice over a limited number of draws (Note: the other well-known feature implemented thanks to a random draw in the UE is the counting in MBMS, and this feature is not tested). 
Our view is that the tolerance T should not be part of the test, but should be part of the requirement itself. And from there the test would be straightforward. 
Therefore, in addition of requiring the UE to draw a random number uniformly distributed, the distribution would be required to have the following properties: 

For a fixed number of draws N  of the random number ‘rand’, let M be the number of times ‘rand’ is lower than  accessProbabilityFactor. 
The distribution should be such that 

N * accessProbabilityFactor - T < M < N * accessProbabilityFactor+T
There would be 3 options to specify the number of draws N and the tolerance T:
· N and T fixed (specified as constants, e.g. N = 100 and T = 5), 
· N and T determined as a function of accessProbabilityFactor through a formula, 
· N and T determined as a function of accessProbabilityFactor through a table. 

At the moment we don’t feel it is really necessary to make N and T depend on accessProbabilityFactor, hence we have a preference for the first option. 
Then RAN5 could specify test cases by directly implementing N and T and checking the expected UE behaviour w.r.t to these values. 
Proposal

Specify in 36.331 that the UE has to draw a random number with specific properties (i.e. tolerance T over a certain number of draws N) in order for the ACB feature to be testable. 
Accordingly, the text proposal below changes the definition of the ‘rand’ distribution, and also adds an Annex to 36.331 to define parameters N and T.  
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3 Text Proposal

------- Start of modified section
5.3.3.2
Initiation

The UE initiates the procedure when upper layers request establishment of an RRC connection while the UE is in RRC_IDLE state.

Upon initiation of the procedure, the UE shall:

1>
If the UE is establishing the RRC connection for mobile terminating calls:

2>
if timer T302 is running:

3>
consider access to the cell as barred;
2>
else:

3>
consider access to the cell as not barred;

1>
else if the UE is establishing the RRC connection for emergency calls:

2>
if SystemInformationBlockType2 includes the accessBarringInformation and the accessClassBarringForEmergencyCalls is set to FALSE:

3>
consider access to the cell as not barred;

2>
else if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11]:
NOTE 1:
ACs 12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for use in the HPLMN/ EHPLMN

3>
if the accessBarringInformation includes accessBarringForOriginatingCalls, and for all of the valid Access Classes for the UE, the accessClassBarring in the accessClassBarringList contained in accessBarringForOriginatingCalls is set to TRUE:

4>
consider access to the cell as barred;

3>
else:

4>
consider access to the cell as not barred;

2>
else:

3>
consider access to the cell as barred;

1>
else if the UE is establishing the RRC connection for mobile originating calls:

2>
if timer T302 or T303 is running:

3>
consider access to the cell as barred;
2>
else if SystemInformationBlockType2 includes the accessBarringInformation and the accessBarringForOriginatingCalls is present:

3>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

3>
for at least one of these Access Classes the accessClassBarring in the accessClassBarringList contained in accessBarringForOriginatingCalls is set to FALSE:

4>
consider access to the cell as not barred;

3>
else:

4>
draw a random number ‘rand’ uniformly distributed in the range: 0 ≤ rand < 1; the distribution of ‘rand’ shall follow the requirements defined in Annex A. 
4>
if ‘rand’ is lower than the value indicated by accessProbabilityFactor included in accessBarringForOriginatingCalls:

5>
consider access to the cell as not barred;

4>
else:

5>
consider access to the cell as barred;
2>
else:

3>
consider access to the cell as not barred;

1>
else (the UE is establishing the RRC connection for mobile originating signalling):

2>
if timer T302 or T305 is running:

3>
consider access to the cell as barred;
2>
else if SystemInformationBlockType2 includes the accessBarringInformation and the accessBarringForSignalling is present:

3>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

3>
for at least one of these Access Classes the accessClassBarring in the accessClassBarringList contained in accessBarringForSignalling is set to FALSE:

4>
consider access to the cell as not barred;

3>
else:

4>
draw a random number ‘rand’ uniformly distributed in the range: 0 ≤ rand < 1; the distribution of ‘rand’ shall follow the requirements defined in Annex A.
4>
if ‘rand’ is lower than the value indicated by accessProbabilityFactor included in accessBarringForSignalling:

5>
consider access to the cell as not barred;

4>
else:

5>
consider access to the cell as barred;

2>
else:

3> consider access to the cell as not barred;
------ End of modified section
------- Start of modified section
Annex A (Normative):
Random number properties for Access Class Barring
For a fixed number of draws N of the random number ‘rand’, let M be the number of times ‘rand’ is lower than accessProbabilityFactor.  

The distribution should be such that 

N * accessProbabilityFactor - T < M < N * accessProbabilityFactor+T
where N = 100 and T =5.  

------ End of modified section
4 Conclusion
It is proposed that RAN2 agrees in the proposal below and the corresponding TP: 

Proposal

Specify in 36.331 that the UE has to draw a random number with specific properties (i.e. tolerance T over a certain number of draws N) in order for the ACB feature to be testable. 





































































































































































































































































