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Realizing Extended Access Barring
1 Introduction
Mobile stations capable of MTC operation will be introduced as of 3GPP Rel-10 where MTC operation can be viewed as an MS operating in the CS domain or PS domain that supports enhancements to the legacy Access Barring mechanism known as Extended Access Barring (EAB). Requirements associated with the EAB feature have recently been agreed at SA1#52 in tdoc S1-103336 and shall be used as the basis for realizing a solution for this feature within the GERAN context. 
2 Principles of Operation for Extended Access Barring
Support for a new “low priority indicator” is included as part of the effort to introduce support for MTC within the scope of Rel-10. System access attempts triggered by applications considered to have low priority represent the subset of access attempts that are to be subject to Extended Access Barring (EAB). To support a form of EAB that is more finely grained than simply having system information indicate that 100% of low priority access attempts are barred (or not) is seen as being desirable to provide networks with the option of incrementally reducing or increasing the load associated with this type of system access.

In light of the EAB requirements recently agreed by SA1 and the desirability of a fine grained approach to EAB the following principles are proposed to serve as the basis for realizing EAB within GERAN:

· A mobile station that supports low priority applications shall be configured with both a legacy type AC value in the range 0...9 and an Extended Access Class value.
· The Extended Access Class value shall be in the range 1…20 and may be provided using SIM programming or OMA DM.

· EAB shall be supplemented with Coarse Access Barring (CAB) which allows for barring roaming mobile stations.

· A mobile station with an Extended Access Class value shall be subject to EAB only if its AC value is in the range 0…9 and its access attempt is triggered by a low priority application.

· A mobile station with an Extended Access Class value shall be subject to CAB only if its AC value is in the range 0…9 and it is roaming.

· When attempting a system access, a mobile station subject to CAB shall first determine if its access is allowed according to CAB status information. 
· A mobile station that determines its access attempt is allowed according to CAB and is subject to EAB shall then determine if its access is allowed according to EAB status information (sent within SI). 

· A mobile station that determines its access attempt is allowed according to CAB and is not subject to EAB shall then determine if its access attempt is allowed according to legacy AB (e.g. a roaming mobile station with an Extended Access Class value attempting to perform NAS signalling). 

· A mobile station subject to EAB that determines its access attempt is allowed shall then proceed with its access attempt (i.e. it shall not be subject to legacy AB for that access attempt). 

· A mobile station with an Extended Access Class value that is not subject to CAB or EAB determines if its access attempt is allowed according to legacy AB (e.g. a home mobile station with an Extended Access Class value attempting to perform NAS signalling). 

· EAB status information shall be sent as a bitmap in system information similar to how legacy AB status information is sent and a mobile station uses its Extended Access Class value to determine which bitmap position it is to read.

· CAB status information shall be sent using system information and shall indicate if mobile stations subject to CAB are barred as follows:
(a) All mobile stations not in HPLMN or not in an equivalent HPLMN.

(b) All mobile stations not in a PLMN listed as most preferred PLMN of the country in the operator-defined PLMN list on the SIM/USIM.

3 Legacy Access Barring
The legacy AB is currently defined to consist of 16 Access Class bits which are broken up into the following 3 different subgroups as described in [3]:

AB1 – Access Class bits 0 – 9. Home and Visited PLMNs.

AB2 – Access Class bits 11 and 15. Home PLMN only if the EHPLMN list is not present or any EHPLMN.

AB3 – Access Class bits 12, 13 and 14. Home PLMN and visited PLMNs of home country only. For this purpose the home country is defined as the country of the MCC part of the IMSI.

Note:
Access Control Class 10 does not exist as this bit (octet 3 bit 3) in the RACH Control Parameters IE is used for indicating if emergency calls are allowed in the cell or not.

4 Realizing Extended Access Barring
A discussed in section 2 above, the introduction of a new “low priority indicator” is required in light of introducing support for MTC within the scope of Rel-10. As such, a new type of access barring referred to as Extended Access Barring is required and results in the transmission of corresponding EAB status information (i.e. EAC bits) within system information as shown in Figure 1 below. The proposed working assumptions for realizing EAB are as follows:
· The frequency with which system information transmits EAB status information should be in the range of once every few seconds.

· Whether or not a new SI message is strictly required for transmitting EAB status information will depend on the availability of suitable space within existing SI messages and the need to be future proof regarding the introduction of new status information beyond Rel-10.

· For the sake of establishing a working assumption it is proposed that the transmission of EAB status information be realized using a new SI message.

· Due to the potential for great variations in possible configurations and the scope of user plane applications supported by mobile stations that support low priority applications, the frequency with which an MS reads SI to update its EAB status information can be left as implementation specific unless otherwise specified.

[image: image1]
Figure 1 – AB and EAB Status Information
5 AC and EAC Combinations
In light of the introduction of MTC application support within Rel-10, a mobile station may support different combinations of AC and EAC bits as shown in Figure 2 below. Note that for these figures the use of the terms “enabled” and “disabled” means the following:

· EAB/AB enabled - the SIM of the mobile station has been programmed with information corresponding to a bit position within the set of EAC/AC bits comprising EAB/AB.
· EAB/ACB disabled - the SIM of the mobile station has not been programmed with information corresponding to a bit position within the set of EAC/AC bits comprising EAB/AB.
	
	EAB enabled
	EAB disabled

	AB1 enabled      AB2/3 enabled
	Legacy Operation           (MS Ignores EAB)
	Legacy Operation

	AB1 enabled 

AB2/3 disabled
	New Rules for MS Operation (see section 2)
	Legacy Operation

	AB1 disabled    AB2/3 enabled
	Legacy Operation            (MS Ignores EAB)
	Legacy Operation

	AB1 disabled    AB2/3 disabled
	Not Applicable
	Not Applicable


Figure 2 – Combinations of AB and EAB 
6 Conclusion

It is proposed that a CR to 44.018 be developed to support the EAB feature according to the principles of operation described in section 2 and the working assumptions proposed in section 4 above.
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