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1. Introduction

This paper discusses the need of CT1 alignment with RAN2 specifications regarding access class barring in LTE/ SAE.
At First, this paper introduces the concept of LTE access class control that has been agreed in RAN WG2 [1, 2].
Secondly, this paper points out the problems of current descriptions in TS 24.301 and provides proposal for modification.
2. LTE Access Class Control
As shown in TS 36.331[1], the information element regarding access control called “accessBarringInformation” is optionally contained in System Information Block Type 2. Figure 1 shows the content of System Information Block Type 2.  In the figure, “accessBarringInformation” is indicated by a red circle.
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


accessBarringInformation


SEQUENCE {



accessBarringForEmergencyCalls

BOOLEAN,



accessBarringForSignalling


AccessClassBarringInformation
OPTIONAL,
-- Need OD



accessBarringForOriginatingCalls
AccessClassBarringInformation
OPTIONAL
-- Need OD


}

OPTIONAL,
















-- Need OD

radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


frequencyInformation



SEQUENCE {



ul-EARFCN






INTEGER (0..maxEARFCN)


OPTIONAL,
-- Need OP



ul-Bandwitdh





ENUMERATED {












n6, n15, n25, n50, n75, n100, spare10, 













spare9, spare8, spare7, spare6, spare5, 













spare4, spare3, spare2, spare1},



additionalSpectrumEmission


INTEGER (0..31)


},


...

}

AccessClassBarringInformation ::=
SEQUENCE {


accessProbabilityFactor



ENUMERATED {











p00, p05, p10, p15, p20, p25, p30, p40,











p50, p60, p70, p75, p80, p85, p90, p95},


accessBarringTime




ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


accessClassBarringList



AccessClassBarringList
}
AccessClassBarringList ::=


SEQUENCE (SIZE (5)) OF SEQUENCE {


accessClassBarring




BOOLEAN

}

-- ASN1STOP

Figure 1: System information block type 2
As in UMTS, the UE determines whether access is barred or not, depending on the access class(es) stored in SIM/ USIM and the values indicated in the accessBarringInformation. For access classes 0-9, instead of a 1-bit barring status per access class as in UMTS, a barring rate (i.e., “access probability factor” and “barring time”) is indicated, which is commonly applicable to access classes 0-9. For access classes 11-15, a 1-bit barring status is indicated per access class, as in UMTS. For access class 10, a separate 1-bit barring status is indicated by the information element “accessBarringForEmergencyCalls,” which is applicable to all emergency type of access.
Furthermore, the UE determines whether access is barred or not depending on the type of access that it is attempting, i.e., mobile originating signalling (attach/ detach/ TAU), mobile originating calls, or mobile terminating access. For mobile terminating access, no barring is ever applicable. This is based on the principle that the MME (or eNB) can discard sufficient amount of paging to achieve load control. The accessBarringInformation can indicate independent barring rate for the two different access categories:
1. barring status for Mobile Originating Signalling (whether the UE can initiate signaling like attach/detach/TAU)

2. barring status for Mobile Originating Calls (whether the UE can initiate service request)

The above details have been discussed in RAN2 since RAN2 #59 in Athens, August 2007, and after extensive discussions RAN2 came to the conclusion in [2], which has been incorporated into the TS 36.331 CR in [1].
Since the barring status for the above categories is independent of each other, 4 possible barring combinations exist as shown in Table 1.
Table 1  Possible combinations of barred states.
	
	Barring status for Mobile Originating Signalling
	Barring status for Mobile Originating Calls

	Pattern1
	Not barred
	Not barred

	Pattern2
	Not barred
	Barred

	Pattern3
	Barred
	Not barred

	Pattern4
	Barred
	Barred


When access control was applied in UMTS, all access from the UE to the network was prohibited irrespective of the nature of access (signaling or data). In LTE, this is improved by allowing separate and independent barring status for the two categories. As shown in Table 1, there may be a case where the barring status for Mobile Originating Signalling and the barring status for Mobile Originating Calls are different (Patterns 2 and 3).
3. Discussion
Having this newly introduced LTE access control, the current descriptions in TS 24.301 v0.4.0 need to be updated to align with TS 36.331. This section describes the problem area in the current TS 24.301.
Problem 1: Granularity of access control should be taken into account
Depending on the attempted EMM/ ECM procedure, the NAS layer has to consider the appropriate barring status.  For example, in attach/detach/TAU procedure, the NAS layer has to care about whether Mobile Originating Signalling is barred or not.  Likewise, in service request procedure, the NAS layer has to care about whether Mobile Originating Calls is barred or not. However, the current description regarding access barring in attach/detach/TAU/service request procedure is irrespective of such different cases.  Below is the quotation from 5.5.1.2.6. This subclause describes abnormal cases in the UE side when attach procedure is initiated.
5.5.1.2.6
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Access barred

The attach procedure shall not be started. The UE stays in the current serving cell and applies the normal cell reselection process. The attach procedure is started as soon as possible, i.e. when access is granted on the current cell or when the UE moves to a cell where access is granted.

Proposed modification

Depending on the procedure, the barring status that the NAS layer must consider should be clarified, as shown below. The similar modifications should also be applied to detach/TAU/service request procedures.

5.5.1.2.6
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Access barred because of access class barring

If access is barred for "signalling" (see 3GPP TS 36.331 [14]), the attach procedure shall not be started. The UE stays in the current serving cell and applies the normal cell reselection process. The attach procedure is started as soon as possible, i.e. when access for “signalling” is granted on the current cell or when the UE moves to a cell where access for “signalling” is granted.

Problem 2: Consideration about Mobile Terminating case is needed
As discussed in section 2 of this paper, there is no access restriction regarding mobile terminating signalling/ calls.

Hence, a service request in response to a paging request from the network is always permitted regardless of the access control. Below is the quote from 5.6.1.5. The subclause describes abnormal cases in the UE side when a service request procedure is initiated.

5.6.1.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Access barred


The Service request procedure shall not be started. The UE stays in the current serving cell and applies normal cell reselection process. The Service request procedure may be started if it is still necessary, i.e. when access is granted or because of a cell change.
Proposed modification

A note should be added, clarifying that a service request in response to a paging request from the network is always permitted regardless of the access control, as shown below.
5.6.1.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Access barred because of access class barring

If the service request procedure is started in response to a paging request from the network, access class barring is not applicable.
Otherwise, if access is barred for "originating calls" (see 3GPP TS 36.331 [14]), the Service request procedure shall not be started. The UE stays in the current serving cell and applies normal cell reselection process. The Service request procedure may be started if it is still necessary, i.e. when access for “originating calls” is granted or because of a cell change.
4. Proposal
It is proposed to agree on the CR (C1-08xxxx), which is to align with the agreed LTE access control concept [1, 2].
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