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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 discusses the principle of the 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’.
2.
Discussion

Fig. 1 describes current AC barring model described in TS 36.331[2]. 
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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). In the following, we like to discuss the AC barring model according to the establishment causes, especially focusing on ‘highPriorityAccess’.
AC barring for ‘highPriorityAccess’
In RAN2 #61, it has been agreed to introduce five establishment causes (i.e. ‘emergency’, ‘highPriorityAccess’, ‘mt-Access’, ‘mo-Signalling’ and ‘mo-Data’) [3]. At the moment, it is not clear how NAS conducts the mapping between its request and an establishment cause. However, in case of ‘highPriorityAccess’, it can be expected that the UE, having an AC among AC 11-15, only could link a NAS request to ‘highPriorityAccess’. Then, it can be questioned, to the UE owner of AC 11-15, “whether a NAS request for normal call (i.e. not emergency) could be mapped to ‘mo-Data’ or ‘highPriorityAccess’” or “whether a NAS request for MO signalling could be mapped to ‘mo-Signalling’ or ‘highPriorityAccess’”. We think that if the UE belongs to a high priority user of AC 11-15 (e.g. a PLMN staff of AC 15), a NAS request of the high priority user could be prioritized over that of normal priority user when performing AC barring. So, it is desired that ‘highPriorityAccess’ should be adapted to the both cases. 
In addition to the above, the next question could be “how to perform AC barring for ‘highPriorityAccess’”. Regarding this question, it has been agreed that a barring rate is only used for AC 0-9 and bit map is used for AC 10-11[4-6]. In line with this RAN2 agreements, TS 22.011[7] captured that, as a requirement for access control on E-UTRAN:

“The serving network shall broadcast duration of access control and a single barring rate (e.g. percentage value) that commonly applied to Access Classes 0-9 to the UE. The same principle as in UMTS is applied for Access Classes 11-15.”
Furthermore, it was agreed to define the cause value of ‘highPriorityAccess’ is for an access of AC 11-15[3]. So, we think that if an establishment cause is ‘highPriorityAccess’ set by NAS, RRC should apply AC barring check using bit map indications to the cause (i.e. 1-bit per AC 11-15 indicating ‘barred’ or ‘not barred’) just like the cause ‘emergency’ (as shown in part 1 of fig. 1). According to this concern, 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. However, as shown in the part 4 of fig.1, the current AC barring model performs further barring check using the barring parameters (i.e. T303 and APF1). 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). So, we would like to propose that the part of AC barring check for ‘highPriorityAccess’ should be apart from the part 4 in fig. 1 and the part 4 should be only used for barring check for ‘mo-Data’. From such AC barring check for ‘highPriorityAccess’, an access of high priority user could still be prioritized over that of normal user assuming that, for example, network gradually controls cell load by controlling the parameters of probabilistic barring check (i.e. APF1, T303) for the UE(s) having ‘no AC 11-15’ and network could further control its cell load as indicating ‘barred state using 1-bit’ to the UE(s) having ‘AC 11-15’ if required under severe congestion.
From the above, it is proposed to handle the AC barring check for ‘highPriorityAccess’ separately from current AC barring model, as shown in fig.2, so that the barring status for ‘highPriorityAccess’ is only decided by the barring status of AC 11-15. At the moment, since it is not confirmed how NAS performs the mapping of a NAS request (e.g. for MO signaling/call) to ‘highPriorityAccess’ where the UE is owner of AC 11-15, for example, a NAS request of AC 11-15 for a normal call could have the establishment cause of ‘mo-Data’ rather than ‘highPriorityAccess’. So, the barring check for AC 11-15 is still necessary for the other causes (e.g. ‘mo-Data’) as shown in part 1/3/4 of 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)

If our proposal is agreeable, followings could be reflected on TS 36.331:
· For an access of ‘highPriorityAccess’, barring status for ‘highPriorityAccess’ is only decided by the barring status of AC 11-15 (i.e. 1-bit indication per AC 11-15

· Barring time (T303) and access probability factor (APF1) is only applied to the cause of ‘mo-Data’.
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Fig. 2: Proposed AC barring model to support AC barring for the cause of ‘highPriorityAccess’
3.
Conclusion
In this paper, it is discussed to support AC barring for the establishment cause of ‘highPriorityAccess’ in the current AC barring model. As a result, 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)

Based on our proposal, following changes are reflected on proposed text proposal:
· Separate AC barring check for ‘highPriorityAccess’ is added and barring status for ‘highPriorityAccess’ is only decided by the barring status of AC 11-15 (i.e. 1-bit indication per AC 11-15) ,
· Barring time (T303) and access probability factor (APF1) is only applied to the cause of ‘mo-Data’.
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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;

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

2> Stop acting on Paging messages;

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 not establishing the RRC connection for the establishmentCause ‘emergency’:

3>
if the UE is establishing the RRC connection for the establishmentCause ‘mo-Signalling’:

4>
if T305 is not running:
5>
draw a random number rand that is uniformly distributed in the range 0 ≤ rand < 1:
5>
Start timer T305 with a timer value calculated as follows, using the accessBarringTime included in accessBarringForSignalling in SystemInformationBlockType2:

T305= (0.7 + 0.6 * rand) * accessBarringTime
3>
else if the UE is establishing the RRC connection for the establishmentCause ‘mo-Data’::
4>
draw a random number rand that is uniformly distributed in the range 0 ≤ rand < 1:

4>
Start timer T303 with a timer value calculated as follows, using the accessClassBarringTime included in accessBarringForOriginatingCalls in SystemInformationBlockType2:

T303= (0.7+ 0.6 * rand) * accessBarringTime
2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends.

End of text proposal
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