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1.
Introduction
In the last RAN2 RRC Ad-hoc meeting, it has been agreed to introduce “AC barring for registration signalling (e.g. attach/TAU) using separate barring parameters e.g. barring time and access probability factor”. As a consequence, text proposals based on [1] are captured in TS 36.331[2]. It can be expected that current model of AC barring will be helpful for load control of a cell by barring attempts of “RRC connection establishment” statistically. Furthermore, thanks to a separate set of barring parameters (i.e. barring time, access probability factor (APF) for AC 0-9, and barring status for AC 11-15), it can be expected that network could flexibly perform differentiated access control of ‘location registration attempts’ or ‘basic call establishment attempts’.
This paper reviews and indicates a limit of supporting AC barring for the establishment cause of ‘highPriorityAccess’ in the current AC barring model. Finally, it is proposed to introduce separate AC barring for the establishment cause of ‘highPriorityAccess’ to overcome the limit.
2.
Discussion

Fig. 1 describes current AC barring model described in TS 36.331[2]. 

[image: image1.emf]NAS request

AC 10 barred?

Emergency?

YES NO

Barred

NO

YES

NO

Answer is YES?

Not Barred

High priority access for 

Originating Call is

 enabled to the UE?

NO

High priority access for 

Signalling is

 enabled to the UE?

mt-Access?

mo-Signalling?

YES

NO

High priority access 

is

 enabled to the UE?

Answer is YES?

YES

YES

NO

T303 is running?

Barred

rand < APF1

YES

NO

Not Barred

Answer is YES?

YES

NO

T305 is running?

Barred

rand < APF2

YES

NO

Not Barred

YES

Part 1:

AC barring for 

emergency call 

Part 2:

AC barring for 

MT Access

Part 3:

AC barring for 

MO signalling

Part 4:

AC barring for 

MO Data & 

highPriorityAccess

AC barring for 

AC 11-15


Fig. 1: Current AC barring modelling captured in [2] (“High priority access” stands AC 11-15)
From fig. 1, it can be noticed that AC barring algorithm is categorized by a cause of ‘RRC connection establishment’. Depending on the causes (i.e. ‘emergency’, ‘mt-Access’, ‘mo-Signalling’, etc), AC barring status is decided to support differentiated barring policies using separate barring parameters. It can be also noticed that the barring status for the cause of ‘highPriorityAccess’ and ‘mo-Data’ is checked when an on-going establishment cause is not included in ‘emergency’, ‘mt-Access’ or ‘mo-Signalling’ (i.e. the part 4 in fig.1).
Then, according to the part 4 in fig. 1, if a UE has a valid high priority AC among AC 11-15 and the AC is not barred from the serving cell, an access with the cause of ‘highPriorityAccess’ will not be barred. On the other hand, if the access of ‘highPriorityAccess’ is barred from the serving cell as a result of checking of barring status AC 11-15, the access has to be barred without any further AC barring checks (Note: ‘highPriorityAccess’ is for an access of AC 11-15[3]). However, as shown in the part 4 of fig.1, the AC barring model performs further barring check using the barring parameters (i.e. T303 and APF1) which are actually used for the cause of ‘mo-Data’ as described in section 7.3 of TS36.331. As a result, the result of barring status, which is actually ‘barred’ form the barring status AC 11-15, could be changed into ‘NOT barred’ because of additional probabilistic barring check (i.e. rand < APF1). We think that this unwanted behaviour is caused by lacking of separate barring handling for the cause of ‘highPriorityAccess’. So, it is desired to handle AC barring check for the cause of ‘highPriorityAccess’ separately from the AC barring model, as shown in Fig. 2. Note that the part 5 in fig.2 is newly introduced for the following proposal.
Proposal: The access barring check for the cause of ‘highPriorityAccess’ has to be separately handled in AC barring model as shown in fig. 2 (so that the barring status for the cause of ‘highPriorityAccess’ is only decided by the barring status of AC 11-15)
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Fig. 2: Proposed AC barring model to support AC barring for the cause of ‘highPriorityAccess’
3.
Conclusion
In this paper, we pointed out a limit in which current AC barring scheme does not handle AC barring for the case of establishment cause of ‘highPriorityAccess’ appropriately. To overcome the limit, following was proposed.
Proposal: The access barring check for the cause of ‘highPriorityAccess’ has to be separately handled in AC barring model as shown in fig. 2 (so that the barring status for the cause of ‘highPriorityAccess’ is only decided by the barring status of AC 11-15)
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Text Proposal for TS 36.331

Beginning of text proposal
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 SystemInformationBlockType2 includes the accessBarringInformation:

2>
if the UE is establishing the RRC connection for the establishmentCause ‘emergency’:

3>
if the accessBarringForEmergencyCalls is set to FALSE:

4>
consider access to the cell as not barred;

3>
else if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15 and

3>
for at least one of these Access Classes the accessClassBarring in accessBarringForOriginatingCalls is set to FALSE and, according to TS 22.011[10] and TS 23.122 [11], it is valid for the UE to use this Access Class:

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

4>
consider access to the cell as not barred;

3>
else:

4>
consider access to the cell as barred;
2>
else if the UE is establishing the RRC connection for the establishmentCause ‘mt-Access’:
3> consider access to the cell as not barred;
2>
else if the UE is establishing the RRC connection for the establishmentCause ‘mo-Signalling’:
3>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15 and

3>
for at least one of these Access Classes the IE accessClassBarring in accessBarringForSignalling is set to FALSE and, according to TS 22.011[10] and TS 23.122 [11], it is valid for the UE to use this Access Class:

4>
consider access to the cell as not barred;

3>
else:

4>
if T305 is running:
5>
consider access to the cell as barred;
4>
else:
5>
draw a random number, "rand", uniformly distributed in the range: 0 ≤ rand < 1

5>
if 'rand' is lower than the value indicated by accessProbabilityFactor included in accessBarringForSignalling included in SystemInformationBlockType2:

6>
consider access to the cell as not barred;

5>
else:

6>
consider access to the cell as barred;
2> else if the UE is establishing the RRC connection for the establishmentCause ‘highPriorityAccess’:
3>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15 and

3>
for at least one of these Access Classes the accessClassBarring in accessBarringForOriginatingCalls is set to FALSE and, according to TS 22.011[10] and TS 23.122 [11], it is valid for the UE to use this Access Class:

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

4>
consider access to the cell as barred;
2>
else 

3>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15 and

3>
for at least one of these Access Classes the accessClassBarring in accessBarringForOriginatingCalls is set to FALSE and, according to TS 22.011[10] and TS 23.122 [11], it is valid for the UE to use this Access Class:

4>
consider access to the cell as not barred;

3>
else:

4>
if T303 is running:
5>
consider access to the cell as barred;

4>
else:
5>
draw a random number, "rand", uniformly distributed in the range: 0 ≤ rand < 1

5>
if 'rand' is lower than the value indicated by the accessProbabilityFactor included in accessBarringForOriginatingCalls in SystemInformationBlockType2:

6>
consider access to the cell as not barred;

5>
else:

6>
consider access to the cell as barred;

1>
else:

2>
consider access to the cell as not barred;

End of text proposal
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