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1 Introduction
According to TS 36.331[1], a UE informs upper layers that access barring for mobile originating calls, mobile originating signalling or mobile terminating access is applicable and start corresponding timer under some specific situations. Nevertheless, there are some incorrect behaviours in RRC layer, this contribution focuses on these this and provides possible solutions.
2 Discussion
2.1 The error indications to upper layers
According to TS 24.301[2], the upper layers will perform some error handling procedure due to access barred, e.g. the abnormal case a in ATTACH procedure. Base on this, the UE needs to inform upper layer access barring for mobile originating calls, mobile originating signalling or mobile terminating calls is applicable under some specific situations.
5.5.1.2.6
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Access barred because of access class barring or NAS signalling connection establishment rejected by the network

If access is barred for "signalling" (see 3GPP TS 36.331 [22]), the attach procedure shall not be started. The UE stays in the current serving cell and applies the normal cell reselection process. The attach procedure is started as soon as possible, i.e. when access for "signalling" is granted on the current cell or when the UE moves to a cell where access for "signalling" is granted.

b)
Lower layer failure or release of the NAS signalling connection before the ATTACH ACCEPT or ATTACH REJECT message is received


The attach procedure shall be aborted, and the UE shall proceed as described below.

Nevertheless, the UE considers the cell as barred and inform upper layers about failure to establish RRC connection under below situations. We believe the UE needs to inform upper layers that the access barring is applicable under below situations.
01. When T302 is running and UE is establishing the RRC connection for mobile terminating calls.

02. When only T302 or T303 is running and the UE is establishing the RRC connection for mobile originating calls.
03. When only T302 or T305 is running and the UE is establishing the RRC connection for mobile originating signalling.

Proposal 1: Inform upper layers that access barring is applicable in these 3 cases.

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.

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 mobile originating calls:

2>
if timer T302 or T303 is running:

3>
consider access to the cell as 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;
…

1>
if access to the cell, as specified above, is not barred:

…

1>
else:

2>
if the UE is establishing the RRC connection for mobile originating calls and if both timers T302 and T303 are not running:
3>
draw a random number 'rand' that is uniformly distributed in the range 0 ≤ rand < 1;

3>
start timer T303 with the timer value calculated as follows, using the ac-BarringTime included in ac-BarringForMO-Data:

T303= (0.7+ 0.6 * rand) * ac-BarringTime

3>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls is applicable, upon which the procedure ends;

2>
else if the UE is establishing the RRC connection for mobile originating signalling and if both timers T302 and T305 are not running:
3>
draw a random number 'rand' that is uniformly distributed in the range 0 ≤ rand < 1;

3>
start timer T305 with the timer value calculated as follows, using the ac-BarringTime included in ac-BarringForMO-Signalling:

T305= (0.7+ 0.6 * rand) * ac-BarringTime

3>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating signalling is applicable, upon which the procedure ends;

2>
else if the UE is establishing the RRC connection for emergency calls:

3>
inform upper layers about the failure to establish the RRC connection and that access barring for emergency calls is applicable, upon which the procedure ends;

2>
else:

3>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;
2.2 The access barring timer start

If the UE is establishing the RRC connection for mobile originating calls and the UE considers the cell as barred. When both timers T302 and T303 are not running, the UE will start T303; when the T302 is running and T303 is not running, the UE will not start the T303. Since the UE treats the cell as access barred for mobile originating calls, it’s not reasonable that UE not initial T303. Similarly, the mobile originating signalling has the same behaviour, i.e. T305 also needs to be started.
Proposal 2: If the UE is establishing the RRC connection for mobile originating calls and considers the cell as barred, always start timer T303 while T303 is not running. If the UE is establishing the RRC connection for mobile originating signalling and considers the cell as barred, always start timer T305 while T305 is not running.
3 Conclusions
This contribution clarifies some incorrect parts in RRC Specification. For the preciseness of standards, we believe below proposals should be agreed.
Proposal 1: Inform upper layers that access barring is applicable in these 3 cases.
01. When T302 is running and UE is establishing the RRC connection for mobile terminating calls.

02. When only T302 or T303 is running and the UE is establishing the RRC connection for mobile originating calls.

03. When only T302 or T305 is running and the UE is establishing the RRC connection for mobile originating signalling.

Proposal 2: If the UE is establishing the RRC connection for mobile originating calls and considers the cell as barred, always start timer T303 while T303 is not running. If the UE is establishing the RRC connection for mobile originating signalling and considers the cell as barred, always start timer T305 while T305 is not running.
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