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1
Introduction
In clause 5.3.3.2 of TS 36.331 [1] (regarding initiation of RRC connection establishment) there are four reasons for establishment recognised, with different behaviour specified for each:

1) mobile terminating call

2) emergency call

3) mobile originating call

4) mobile originating signalling

At initiation of RRC connection establishment a series of checks for access barring are carried out resulting in a decision that either a) access is barred, or b) access is not barred.  Subsequently, the required UE behaviour in each of these cases is specified.  The required behaviour in the case that access is barred was amended at R2#63bis by agreed text proposal R2-085823 [2].
However, the change has resulted in the situation that for establishment reasons (1) and (2) listed above there is no specified required behaviour. Also, the changed text means that if either T302 or T303 are already running and the establishment reason is for mobile originated calls; or if either T302 or T305 are already running and the establishment reason is for mobile originated signalling, upper layers will not be informed of the failure of the connection establishment attempt. It is believed that these effects of text proposal R2-085823 were unintentional.
2
Discussion

Before R2#63bis the relevant text in clause 5.3.3.2 [1] was:

…

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

2>
apply the default configuration applicable for the antennaInformation as specified in 9.2.3, until explicitly receiving a configuration;

2>
start timer T300;

2>
initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;

NOTE 2:
Upon initiating the connection establishment procedure, the UE is not required to ensure it maintains up to date system information applicable only for UEs in RRC_IDLE state. However, the UE needs to perform system information acquisition upon re-selection.

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 accessBarringTime included in accessBarringForOriginatingCalls:

T303= (0.7+ 0.6 * rand) * accessBarringTime
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 accessBarringTime included in accessBarringForSignalling:

T305= (0.7+ 0.6 * rand) * accessBarringTime
2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends.
The text highlighted in yellow was applicable to all reasons for connection establishment. However, after applying R2-085823 [2] the relevant text omitted required behaviour for the cases of MT calls and emergency calls:
…
1>
If access to the cell, as specified above, is not barred:

2>
apply the default configuration applicable for the antennaInformation as specified in 9.2.3, until explicitly receiving a configuration;

2>
start timer T300;

2>
initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;

NOTE 2:
Upon initiating the connection establishment procedure, the UE is not required to ensure it maintains up to date system information applicable only for UEs in RRC_IDLE state. However, the UE needs to perform system information acquisition upon re-selection.

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 accessBarringTime included in accessBarringForOriginatingCalls:

T303= (0.7+ 0.6 * rand) * accessBarringTime
3> inform upper layers about the failure to establish the RRC connection and 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 accessBarringTime included in accessBarringForSignalling:

T305= (0.7+ 0.6 * rand) * accessBarringTime
3> inform upper layers about the failure to establish the RRC connection and access barring for mobile originating signalling is applicable, upon which the procedure ends.
The implication of the resulting text is that upper layers are not informed about the failure to establish the RRC connection, if the establishment reason was an MT call or an emergency call.  In the case of an MT call the "barred" state will have been due to T302 running, as the result of an earlier RRCConnectionReject received from the network.  In the case of an emergency call the "barred" state will be due to accessClassBarringForEmergencyCalls in SIB2 being set to TRUE and the Access Class barring checks failing to find an allocated AC (in the USIM) which is not subject to barring in the current cell.
In the case of emergency calls, the upper layers could additionally be informed that access barring for emergency calls is applicable.  In respect of this barring decision, there is no RRC timer supervising subsequent establishment attempts; the "access probability factor" for emergency calls is effectively zero and emergency call attempts by this subscriber will always be barred in this cell unless the USIM is changed or the SIB2 barring information is modified.
Proposal 1:  Add text for emergency call attempts such that upper layers are informed of the failure to establish an RRC connection and indicating that access barring for emergency calls is applicable.

In the case of MT calls the upper layers should just be informed about the failure to establish the RRC connection (as specified prior to R2-085823).

Proposal 2:  Add text for MT call attempts such that upper layers are informed of the failure to establish an RRC connection.

In addition it can be seen, in the above text, that if either T302 or T303 are already running and the establishment reason is for mobile originated calls; or if either T302 or T305 are already running and the establishment reason is for mobile originated signalling, upper layers will not be informed of the failure of the connection establishment attempt.

Proposal 3:  Add text to ensure that upper layers are informed of the failure to establish an RRC connection, even if T302, T303 or T305 are already running.
3
Conclusion

In accordance with the above discussion of the issues, the following proposals are made:
Proposal 1:  Add text for MT call attempts such that upper layers are informed of the failure to establish an RRC connection.
Proposal 2:  Add text for emergency call attempts such that upper layers are informed of the failure to establish an RRC connection and indicating that access barring for emergency calls is applicable.

Proposal 3:  Add text to ensure that upper layers are informed of the failure to establish an RRC connection even if T302, T303 or T305 are already running.
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4
Text Proposal to 36.331

First 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;
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;
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;

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

2>
apply the default physical channel configuration as specified in 9.2.4, until explicitly receiving a configuration;

2> apply the default semi-persistent scheduling configuration as specified in 9.2.3, until explicitly receiving a configuration;

2> apply the default transport channel configuration as specified in 9.2.2, until explicitly receiving a configuration;

2> apply the CCCH configuration as specified in 9.1.1.2;

2>
start timer T300;

2>
initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;

NOTE 2:
Upon initiating the connection establishment procedure, the UE is not required to ensure it maintains up to date system information applicable only for UEs in RRC_IDLE state. However, the UE needs to perform system information acquisition upon re-selection.

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 accessBarringTime included in accessBarringForOriginatingCalls:

T303= (0.7+ 0.6 * rand) * accessBarringTime
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 accessBarringTime included in accessBarringForSignalling:

T305= (0.7+ 0.6 * rand) * accessBarringTime
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.
End of Modifications






