
3GPP TSG RAN WG5 #41bis
R5-086116
Munich, Germany
15 - 18 December 08
Title:
Discussion on Access Class Barring test case with access probability factor
Source:
NTT DOCOMO

Agenda Item:

6.6.1.3.1
Document for:

Discussion and Agreement
1.
Introduction

During RAN5#40bis meeting in Sophia-Antipolis, it was proposed to add a new test case which test Access Class Barring with access probability factor [1]. However, it was not agreed due to the possibility for a conformant UE to fail, even if it is extremely small. In this sense, it is impossible to check if an UE implements access probability factor even though this functionality is highly important from the network operation point of view.
To solve the problem, introducing a tolerance to the “randomness” of the random number drawn by UE is proposed during RAN2#64 meeting in Prague [2]. With this idea we can predict the range of the number of times that an UE considers access to the cell as barred within a certain number of trials. However, RAN2 concluded that RAN2 didn’t have such requirement unless requested by RAN5.
2.
Discussion
2.1 The core requirement to be tested

When IE accessBarringForOriginatingCalls is present and an UE doesn’t have any Access Class which allows it to setup an RRC connection, the UE draws a random number to judge whether or not the cell is barred.
This behaviour is specified in TS 36.331 [3] as follows:
5.3.3.2
Initiation

<skipped>
3>
else:

4>
draw a random number ‘rand’ uniformly distributed in the range: 0 ≤ rand < 1;
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;
It should be noted that uniform distribution is required for the random numbers.
2.2 Need for Access Class Barring test case with access probability factor
Testing the functionality of Access Class Barring with access probability factor is essential from the network operation point of view.
If UEs don’t implement this functionality correctly, for example when UEs always draw small values, they could setup connections with far higher probability than expected by the network. In that case, they could make the network load unacceptably heavy, block other genuinely allowed connections and eventually bring the network service down. It can be a critical problem to sustain network service with disasters, accidents, crowded festivals and so on.
Hence, it is essential to check if an UE implements Access Class Barring functionality with access probability factor correctly.

2.3 The proposed test case
During RAN5#40bis meeting in Sophia-Antipolis, it was proposed to add a new test case which tests this functionality [1].
Table 1: Outline of the Main behaviour of the proposed test case 
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	The SS initializes internal counters: K to 0 and L to 0.
	-
	-
	-
	-

	-
	EXCEPTION:
Step 1 to 4b9 shall be repeated maximum 50 times unless K > 0 and L >0.
	-
	-
	-
	-

	1
	The SS changes Cell 1, Cell 2 and Cell 4 level according to the row “T1” in table 8.1.2.9.3.2-1.
	-
	-
	-
	-

	2a
	IF the UE does not transmit any RRCConnectionRequest message within 5s and starts T305 THEN the SS waits for 5 s to ensure that T305 expires and increments the counter K by 1.
	-->
	RRCConnectionRequest
	1
	-

	2b1
	ELSE IF the UE transmits an RRCConnectionRequest message on Cell 2 THEN the SS increments the counter L by 1.
	-->
	RRCConnectionRequest
	2
	-

	<some steps skipped>

	7
	Check: Is the counter K > 0.
	-
	-
	1
	P

	8
	Check: Is the counter L > 0.
	-
	-
	2
	P

	<some steps skipped>


Table 1 shows the outline of the main behavior of the proposal. The access probability factor is set to 50%.
In this proposal, the UE tries to setup an RRC connection up to 50 times. The SS have two counters; one counts the number of times to cancel setting up an RRC connection and the other counts the number of times to setup an RRC connection.
When the UE have cancelled it at least once and set it up at least once, the SS stops repeating the trial and the UE passes the test. On the other hand, when the SS has repeated the trial 50 times, the UE fails the test.
This test case cannot check if the UE truly implements the random numbers with uniform distribution. However, it can check at least if the random numbers are not one-sided.
Though the SS might repeat the trial up to 50 times, the mathematical expectation is less than 3 times as calculated below:
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(1)
Hence there is no need to worry about longer test time.
2.4 The probability for a conformant UE to fail

The reason why the above proposal was not agreed is possibility for a conformant UE to fail.
Is the probability really unacceptable for conformance testing?

Given that a conformant UE shall draw a random number uniformly distributed, the probability is:
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(2)
It is extremely small. Even if we would test all of the mobile phones in the world, the probability for at least one conformant UE to fail could be still comparable to 10-6.
Furthermore, this is not the only possibility for a conformant UE to fail. For example, it’s theoretically possible that UE or SS receives a sequence of noise which can be unluckily interpreted as a message and therefore UE or SS behaves incorrectly to fail. The possibility is extremely small, but never zero. It could be comparable to the possibility discussed here.

Hence, we should not exclude the measures to a test essential functionality sticking to an extremely small possibility for a conformant UE to fail.
2.5 Introducing a tolerance to randomness of the random number drawn by an UE
Another way is to have a core requirement for randomness of the random numbers drawn by an UE, in order to make it “predictable” from the conformance testing point of view.

For example, RAN2 might introduce a tolerance of the number of times to draw a random number lower than accessProbabilityFactor for a fixed number of draws, as proposed in [2]. However, it was concluded in RAN2#64 meeting that RAN2 didn’t have such requirement unless requested by RAN5.
If RAN5 can never agree to have a test case like proposed above, a fallback plan is to send LS to RAN2 to ask them to have such core requirement. However, it’s undesirable because it could lead to a change of UE implementation.
3. Proposal
Based on the above discussion, we propose to have a test case which tests Access Class Barring with access probability factor as proposed. The entire description of the test case is proposed in other contribution [4].
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