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1. Introduction

The current specification implies that VoLTE call originations have to pass two access barring procedures: 

- The RRC procedure described in 36.331 section 5.3.3.11, and 

- The IMS procedure in 24.173, using the parameters BarringFactorForMMTEL-Voice, BarringTimeForMMTEL-Voice, BarringFactorForMMTEL-Video and BarringTimeForMMTEL-Video.
The probability of passing both random events is the product of probabilities for each of these two independent events. Thus, it is desirable the VoLTE calls are not penalized twice when trying to initiate a voice call.
2. Discussion
There is no explicit mention in 36.331 that the two barring procedures are applied sequentially to VoLTE calls. However, this is effectively what is implied in the specifications. VoLTE calls use the establishment cause ' mo-Data', and they are subject to the procedures in 5.3.3.2:
1>
else if the UE is establishing the RRC connection for mobile originating calls:

2>
perform access barring check as specified in 5.3.3.11, using T303 as "Tbarring" and ac-BarringForMO-Data as "AC barring parameter";

Which in turn calls the procedures in 5.3.3.11, where under the discussed conditions, the UE shall:

[…]

3>
draw a random number 'rand' uniformly distributed in the range: 0 ≤ rand < 1;

3>
if 'rand' is lower than the value indicated by ac-BarringFactor included in "AC barring parameter":

4>
consider access to the cell as not barred;

3>
else:

4>
consider access to the cell as barred;

1>
else:

2>
consider access to the cell as not barred;

1>
if access to the cell is barred and both timers T302 and "Tbarring" are not running:

2>
draw a random number 'rand' that is uniformly distributed in the range 0 ≤ rand < 1;

2>
start timer "Tbarring" with the timer value calculated as follows, using the ac-BarringTime included in "AC barring parameter":


"Tbarring" = (0.7+ 0.6 * rand) * ac-BarringTime.

When the cell is not considered as barred, the procedures from 24.173, section J.2.1.1, are applicable:

4)
if audio is offered in the multimedia telephony communication session:

A)
if back-off timer Ty is running, reject the multimedia telephony communication session establishment and skip the rest of steps below; or

B)
else, then;

I)
draw a new random number "rand3" that is uniformly distributed in the range 0 ≤ rand3 < 1; and
II)
if the random number "rand3" is lower than BarringFactorForMMTEL-Voice, then skip the rest of steps below and continue with session establishment as described in subclause 5.2;

III)
else, then;

i)
draw a new random number "rand4" that is uniformly distributed in the range 0 ≤ rand4 < 1; and

ii)
start timer Ty with the timer value calculated using the fomula:

Ty =  (0,7 + 0,6*rand4) * BarringTimeForMMTEL-Voice; and

iii)
reject the multimedia telephony communication session establishment;

The two procedures are very similar, up to and including the choice of delay formula. The probability to pass both procedures at a timer expiry is (ac-BarringFactor x BarringFactorForMMTEL-Voice).  The timer between retries is randomly the Tbarring or the Ty, depending on the chosen 'rand'. As such, we do not believe these procedures are meant to be multiplicative.
3. Summary 
Two very similar procedures are applied in sequence to VoLTE calls when the barring is configured at both RRC and IMS.
Proposal: Allow UE to apply only the IMS barring when a VoLTE call is being established. 
Contribution R2-133279 is an implementation of this proposal.
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