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1.  Introduction
Access barring has a number of application up to Rel-10, i.e.,

· Rel-8 ACB (for MO-Data and MO-Signalling)

· Rel-9 SSAC (for MMTEL-Voice and MMTEL-Video)

· Rel-10 CSFB
· Rel-10 MTC [TBD]

Some of these have very similar procedures for access control, except use of different parameters. As subclause 5.3.3.2 in TS 36.331 is becoming quite lengthy, this paper proposes to clean up the procedural text drastically, by introducing a common subclause that describes the basic flow of access control.
2. Discussion
Reviewing TS 36.331 subclause 5.3.3.2, the access control model in LTE consists of mainly two parts: 1) access barring checking and 2) starting of the access barring timer when access is barred. Taking “MO-Data” for example, these two components are replicated below:
Access barring checking:

	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 ac-BarringInfo and the ac-BarringForMO-Data 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 corresponding bit in the ac-BarringForSpecialAC contained in ac-BarringForMO-Data is set to zero:

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 ac-BarringFactor included in ac-BarringForMO-Data:

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;


Starting of access barring timer when access is barred:

	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;


Although “SSAC” has slightly different handling due to difference in the functional split between the AS and upper layers (i.e., AS provides parameters and upper layers perform the barring check), for “MO-Signalling” and “MO-CSFB” [1], the procedures are similar except the parameters being used (indicated in blue). These are summarised in Table 1.
Table 1  Comparison of different access control mechanisms in LTE.
	Type of call
	Parameter used from SIB2
	Barring timer
	Call type for which barring is indicated to upper layers

	MO-Data
	ac-BarringForMO-Data
	T303
	Mobile originating calls

	MO-Signalling
	ac-BarringForMO-Signalling
	T305
	Mobile originating signalling

	MO-CSFB
	ac-BarringForCSFB-r10
	T306
	Mobile originating CS fallback

	MO- MMTEL-Voice
	ssac-BarringForMMTEL-Voice-r9
	N/A (timer maintained in upper layer)
	N/A (barring check performed in upper layer)

	MO- MMTEL-Video
	ssac-BarringForMMTEL-Video-r9
	N/A (timer maintained in upper layer)
	N/A (barring check performed in upper layer)


Hence, for “MO-Data”, “MO-Signalling” and “MO-CSFB”, by defining a common procedure that is agnostic to the different cases, and by referring to the common procedure using specific parameters for each case, the procedural text can be simplified drastically. This would be highly beneficial if separate AC barring control is to be introduced for other purposes in future, e.g., for MTC in Rel-10.
The simplification can be achieved as follows:
	5.3.3.2
Initiation

 (Unrelated parts are omitted.)
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.X, replacing “Tbarring” by T303, “AC barring parameter” by ac-BarringForMO-Data and “call type” by “mobile originating calls”.
1>
else if the UE is establishing the RRC connection for mobile originating signalling:

2>
perform access barring check as specified in 5.3.3.X, replacing “Tbarring” by T305, “AC barring parameter” by ac-BarringForMO-Signalling and “call type” by “mobile originating signalling”.
1>
else if the UE is establishing the RRC connection for mobile originating CS fallback:

2>
if SystemInformationBlockType2 includes the ac-BarringForCSFB-r10:

3>
perform access barring check as specified in 5.3.3.X, replacing “Tbarring” by T306, “AC barring parameter” by ac-BarringForCSFB-r10 and “call type” by “mobile originating CS fallback”.
2>
else:

3>
perform access barring check as specified in 5.3.3.X, replacing “Tbarring” by T303, “AC barring parameter” by ac-BarringForMO-Data and “call type” by “mobile originating CS fallback”.
(Unrelated parts are omitted.)
5.3.3.X
Access barring check (new subclause)
1>
if timer T302 or “Tbarring” is running:

2>
consider access to the cell as barred;

1>
else if SystemInformationBlockType2 includes “AC barring parameter”:

2>
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

2>
for at least one of these Access Classes the corresponding bit in the ac-BarringForSpecialAC contained in the “AC barring parameter” is set to zero:

3>
consider access to the cell as not barred;
2>
else:

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 the “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 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 the “AC barring parameter”:

“Tbarring” = (0.7+ 0.6 * rand) * ac-BarringTime
2>
inform upper layers about the failure to establish the RRC connection and that access barring for the “call type” is applicable, upon which the procedure ends;


If this approach is well accepted by RAN2, NTT DOCOMO is happy to provide a CR for Rel-10 during the RAN2 #72 meeting. Note that the in principle agreed CR in R2-106xxx for CS fallback access control can also be revised based on this approach.
3. Conclusions
Simplification of the procedural text for access barring check was proposed. If the proposed approach is well accepted by RAN2, NTT DOCOMO is happy to provide a CR for Rel-10 during the RAN2 #72 meeting.
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