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Discussion and Decision
1 Introduction 
With the CR agreed in [1], SA1 has decided to specify a requirement for Extended Access Barring for UEs ‘more tolerant to access restrictions than other UEs’. This is intended to prevent overload of the access network and/or the core network. In congestion situations, the operator is allowed to restrict access from UEs ‘configured for Extended Access Barring’ while permitting access from other UEs. 
This document discusses how this requirement could be introduced in RAN specs, also providing - in the Annex - some initial text for some draft CRs to TS 25.331 and TS 36.331.
2 Discussion
The basic principle of Access Class Barring is that the network broadcasts information indicating which access classes are not permitted and the UEs belonging to such access classes do not attempt to access the network as long as ACB is activated.  

However, there is a currently a significant difference between UMTS and LTE. In UMTS the network can bar specific access classes (0-9) completely whereas the LTE mechanism does not differentiate among devices with AC 0-9. On the other hand, in LTE the network can provide access control based on the type of access attempt for UEs with AC 0-9 by providing an ac-Barring Factor and an ac-Barring Time for different types of access attempts.

In UMTS there is currently no separate access control mechanism for different types of access attempts. However a Domain Specific Access Control (DSAC) was introduced to differentiate access control for CS and PS domain calls. The signalling introduced allows the network to indicate for a certain domain which access classes are barred or not. This solution can then be copied to allow the introduction of a specific access control mechanism for ‘Delay Tolerant access’ requests for UMTS. 
Proposal 1: For UMTS, Extended Access Barring for ‘delay tolerant’ access requests shall be specified by reusing the approach already defined for DSAC.
For LTE, the call types for which access control is currently already possible are mo-signalling and mo-data. 

Observation 1: since ‘Delay Tolerant’ access requests reuse the existing call types, in Rel-10 it is already possible to have access control for ‘Delay Tolerant’ access requests. However the access control parameters are the same as for signalling and mobile originated data for non-delay tolerant UEs/requests. 

For Rel-11 there are two possibilities to introduce an ‘extended’ access control for ‘Delay Tolerant’ access requests (both of them requiring the definition of a new Extended AC Barring parameter broadcast by the network, including both a ac-Barring Factor and a ac-Barring Time):
· Extended Access Control can be introduced in the AS, specifying that for signalling and mobile originated data calls associated to ‘Delay Tolerant access’ Establishment Cause the new specific Extended AC Barring parameters (broadcast by the network) would apply, or 
· Extended Access Control can be introduced in the upper layer, similarly to the solution defined for Service Specific Access Control (SSAC). The network would broadcast the Extended AC Barring parameters, which are applicable for devices configured to perform ‘Delay Tolerant’ access requests, and such parameters could be passed up by AS on request from upper layers. This approach looks simpler, minimizes the impact on RAN specs and it would be more aligned to the suggested solution for UMTS
Proposal 2: For LTE, Extended Access Barring for ‘delay tolerant’ access requests shall be specified by defining new ‘extended-ac-Barring’ parameters (e.g. new BarringFactor and new BarringTime) braodcast by the network and passed to NAS by AS on request from upper layers. 
Since one of the main requirements for the introduction of an Extended Access Barring scheme is the need to prevent ‘delay tolerant’ roaming devices from partner operators from accessing a given network, it seems highly beneficial that the Extended Access Barring mechanism can be:

· either activated in the same way for all ‘delay tolerant’ devices/applications (i.e. both non-roaming and roaming UEs) 
· or, alternatively, that ‘delay tolerant’ roaming devices are blocked completely, regardless of the Extended Access Barring setting for non-roaming UEs.
Proposal 3: For both UMTS and LTE, it shall be possible to either activate the Extended Access Barring scheme in the same way for all ‘delay tolerant’ devices/applications (i.e. both non-roaming and roaming UEs) or, alternatively, to block ‘delay tolerant’ roaming devices completely, regardless of the Extended Access Barring setting for non-roaming UEs.

3 Conclusion 
Some simple extensions of the current ACB schemes (for both LTE and UMTS) are suggested to introduce Extended Access Barring, to prevent RAN congestion overload from UEs performing 'Delay Tolerant’ access requests.
Proposal 1:
For UMTS, Extended Access Barring for ‘delay tolerant’ access requests shall be specified by reusing the approach already defined for DSAC.
Proposal 2: For LTE, Extended Access Barring for ‘delay tolerant’ access requests shall be specified by defining new ‘extended-ac-Barring’ parameters (e.g. new BarringFactor and new BarringTime) braodcast by the network and passed to NAS by AS on request from upper layers. 

Proposal 3: For both UMTS and LTE, it shall be possible to either activate the Extended Access Barring scheme in the same way for all ‘delay tolerant’ devices/applications (i.e. both non-roaming and roaming UEs) or, alternatively, to block ‘delay tolerant’ roaming devices completely, regardless of the Extended Access Barring setting for non-roaming UEs.
Some initial text for corresponding draft CRs to TS 25.331 and TS 36.331 is available in the Annex.
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5 Annex

5.1 Draft CR to TS 25.331

Start of Change 1
8.1.1.6.3
System Information Block type 3
The UE should store all relevant IEs included in this system information block. The UE shall:

1>
if in connected mode, and System Information Block 4 is indicated as used in the cell:

2>
read and act on information sent in that block.

1>
if IE "Deferred measurement control UTRAN support" is present:

2>
set variable DEFERRED_MEASUREMENT_STATUS to TRUE.

1>
else:

2>
set variable DEFERRED_MEASUREMENT_STATUS to FALSE.

With respect to Domain Specific Access Control and Paging Permission with Access Control, the UE shall:

1>
if the IE "Multiple PLMN List" is not included in the Master Information Block:

2>
apply the domain specific access restrictions as indicated by the IE "Domain Specific Access Restriction Parameters For PLMN Of MIB", and the paging permission with access control as indicated by the IE "Paging Permission with Access Control Parameters for PLMN Of MIB".

1>
else:

2>
if the PLMN specified by the IE "PLMN Identity" of the Master Information Block is chosen by the UE:

3>
apply the domain specific access restrictions as indicated by the IE "Domain Specific Access Restriction Parameters For PLMN Of MIB", and the paging permission with access control as indicated by the IE "Paging Permission with Access Control Parameters for PLMN Of MIB".

2>
else, if N-th (N=1..5) PLMN in the IE "Multiple PLMNs" contained in the IE "Multiple PLMN List" is chosen by the UE:

3>
if the IE "Domain Specific Access Restriction List" of the IE "Domain Specific Access Restriction For Shared Network", or the IE "Paging Permission with Access Control List" of the IE "Paging Permission with Access Control For Shared Network" is indicated:

4>
if the IE "Domain Specific Access Restriction Parameters For OperatorN" is indicated:

5>
apply the domain specific access restrictions as indicated by the IE "Domain Specific Access Restriction Parameters For OperatorN".

4>
if the IE "Paging Permission with Access Control Parameters For OperatorN" is indicated:

5>
apply the paging permission with access control as indicated by the IE "Paging Permission with Access Control Parameters For OperatorN".
3>
else, if the IE "Domain Specific Access Restriction Parameters For All" of the IE "Domain Specific Access Restriction For Shared Network", or the IE "Paging Permission with Access Control Parameters For All" of the IE "Paging Permission with Access Control For Shared Network" is indicated:

4>
apply the domain specific access restrictions as indicated by the IE "Domain Specific Access Restriction Parameters For All";

4> apply the paging permission with access control as indicated by the IE "Paging Permission with Access Control Parameters For All".
With respect to Extended Access Barring for Delay Tolerant Access Requests, upon request from the upper layers, the UE Shall: 

1> set the local variables ExtendedAccessBarring and ExtendedBarringFlagForRoaming as follows: 

2>
if the UE is in RRC_IDLE and IE “Extended Access Barring Restriction Parameters” is present:
3>
set ExtendedAccessBarring according to the IE “Extended Access Class Barred List” for the Access class stored on the USIM;
3>
if the IE “Extended Barring Flag For Roaming Devices” is present:
4>
set ExtendedBarringFlagForRoaming to the value of “Extended Barring Flag For Roaming Devices”;

3>
else set ExtendedBarringFlagForRoaming to FALSE;
2>
else set ExtendedAccessBarring to ‘Not barred’ and ExtendedBarringFlagForRoaming to FALSE;

1>
forward the variables ExtendedAccessBarring and ExtendedBarringFlagForRoaming to the upper layers;
…Unrelated parts are omitted
End of Change 1

Start of Change 2
10.2.48.8.6
System Information Block type 3
The system information block type 3 contains parameters for cell selection and re-selection.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	SIB4 Indicator
	MP
	
	Boolean
	TRUE indicates that SIB4 is broadcast in the cell.

When the UE receives SIB3 in the System Information Container message, this IE is interpreted as FALSE.
	

	UTRAN mobility information elements
	
	
	
	
	

	Cell identity
	MP
	
	Cell identity 10.3.2.2
	
	

	Cell selection and re-selection info
	MP
	
	Cell selection and re-selection info for SIB3/4 10.3.2.3
	
	

	Cell Access Restriction
	MP
	
	Cell Access Restriction 10.3.2.1
	
	

	Domain Specific Access Restriction Parameters For PLMN Of MIB
	OP
	
	Domain Specific Access Restriction Parameters

10.3.1.3c
	This IE specifies the Domain Specific Access Restriction Parameters for UEs which has chosen the PLMN in the IE “PLMN identity” of the Master Information Block.

If the cell is operating in MBSFN mode as indicated in subclause 8.1.1.6.3 the UE behaviour upon reception of this IE is unspecified.
	REL-6

	Extended Access Barring Restriction Parameters
	OP
	
	Extended Access Barring Restriction Parameters 10.x.x.x.x.x
	Presence of this IE means ACB is turned on to restrict access from devices performing ‘Delay Tolerant Access’ requests
	REL-11

	Domain Specific Access Restriction For Shared Network
	OP
	
	
	If the cell is operating in MBSFN mode as indicated in subclause 8.1.1.6.3 the UE behaviour upon reception of this IE is unspecified.
	REL-6

	>CHOICE barring representation
	MP
	
	
	
	REL-6

	>>Domain Specific Access Restriction List
	
	
	
	
	REL-6

	>>>Domain Specific Access Restriction Parameters For Operator1
	OP
	
	Domain Specific Access Restriction Parameters

10.3.1.3c
	This IE specifies the Domain Specific Access  Restriction Parameters for UEs which has chosen the first PLMN in the IE  “multiplePLMNs” in the IE “Multiple PLMN List” of the Master Information Block.
	REL-6

	>>>Domain Specific Access Restriction Parameters For Operator2
	OP
	
	Domain Specific Access Restriction Parameters

10.3.1.3c
	This IE specifies the Domain Specific Access  Restriction Parameters for UEs which has chosen the second PLMN in the IE  “multiplePLMNs” in the IE “Multiple PLMN List” of the Master Information Block.
	REL-6

	>>>Domain Specific Access Restriction Parameters For Operator3
	OP
	
	Domain Specific Access Restriction Parameters

10.3.1.3c
	This IE specifies the Domain Specific Access  Restriction Parameters for UEs which has chosen the third PLMN in the IE  “multiplePLMNs” in the IE “Multiple PLMN List” of the Master Information Block.
	REL-6

	>>>Domain Specific Access Restriction Parameters For Operator4
	OP
	
	Domain Specific Access Restriction Parameters

10.3.1.3c
	This IE specifies the Domain Specific Access  Restriction Parameters for UEs which has chosen the fourth PLMN in the IE  “multiplePLMNs” in the IE “Multiple PLMN List” of the Master Information Block.
	REL-6

	>>>Domain Specific Access Restriction Parameters For Operator5
	OP
	
	Domain Specific Access Restriction Parameters

10.3.1.3c
	This IE specifies the Domain Specific Access  Restriction Parameters for UEs which has chosen the fifth PLMN in the IE  “multiplePLMNs” in the IE “Multiple PLMN List” of the Master Information Block.
	REL-6

	>>Domain Specific Access Restriction Parameters For All
	
	
	
	
	REL-6

	>>>Domain Specific Access Restriction Parameters
	
	
	Domain Specific Access Restriction Parameters 10.3.1.3c
	This IE specifies the common Domain Specific Access  Restriction Parameters applied to all PLMNs in the IE “multiplePLMNs” in the IE “Multiple PLMN List” of the Master Information Block.
	REL-6

	Deferred measurement control reading
	OP
	
	Enumerated (TRUE)
	If present, the UE may apply deferred reading of SIB11, SIB11bis and SIB12. If not present, deferred reading may not be applied.
	REL-7

	>CHOICE mode
	OP
	
	
	If absent, the default reporting quantities are: "CPICH RSCP" (FDD) and "Primary CCPCH RSCP" (TDD).
	REL-7

	>>FDD
	
	
	
	
	REL-7

	>>>Intra-frequency reporting quantity SIB3
	MP
	
	Enumerated(CPICH Ec/N0, CPICH RSCP)
	
	REL-7

	>>TDD
	
	
	
	
	REL-7

	>>>Reporting quantity list
	MP
	1 to 2
	
	
	REL-7

	>>>>Intra-frequency reporting quantity SIB3
	MP
	
	Enumerated (Primary CCPCH RSCP, Timeslot ISCP)
	
	REL-7

	MBSFN only service
	OP
	
	Enumerated (TRUE)
	Indicates if the cell provides only MBMS services in MBSFN mode
	REL-7

	Paging Permission with Access Control Parameters For PLMN Of MIB
	OP
	
	Paging Permission with Access Control Parameters 10.3.1.10a
	This IE specifies the Paging Permission With Access Control Parameters for UEs which has chosen the PLMN in the IE “PLMN identity” of the Master Information Block.

If the cell is operating in MBSFN mode as indicated in subclause 8.1.1.6.3 the UE behaviour upon reception of this IE is unspecified.
	REL-8

	Paging Permission with Access Control For Shared Network
	OP
	
	
	If the cell is operating in MBSFN mode as indicated in subclause 8.1.1.6.3 the UE behaviour upon reception of this IE is unspecified.
	REL-8

	>CHOICE barring representation
	MP
	
	
	
	REL-8

	>>Paging Permission with Access Control List
	
	
	
	
	REL-8

	>>>Paging Permission with Access Control Parameters For Operator1
	OP
	
	Paging Permission with Access Control Parameters 10.3.1.10a
	This IE specifies the Paging Permission with Access Control Parameters for UEs which has chosen the first PLMN in the IE “multiplePLMNs” in the IE “Multiple PLMN List” of the Master Information Block.
	REL-8

	>>>Paging Permission with Access Control Parameters For Operator2
	OP
	
	Paging Permission with Access Control Parameters 10.3.1.10a
	This IE specifies the Paging Permission with Access Control Parameters for UEs which has chosen the second PLMN in the IE “multiplePLMNs” in the IE “Multiple PLMN List” of the Master Information Block.
	REL-8

	>>>Paging Permission with Access Control Parameters For Operator3
	OP
	
	Paging Permission with Access Control Parameters 10.3.1.10a
	This IE specifies the Paging Permission with Access Control Parameters for UEs which has chosen the third PLMN in the IE “multiplePLMNs” in the IE “Multiple PLMN List” of the Master Information Block.
	REL-8

	>>>Paging Permission with Access Control Parameters For Operator4
	OP
	
	Paging Permission with Access Control Parameters 10.3.1.10a
	This IE specifies the Paging Permission with Access Control Parameters for UEs which has chosen the fourth PLMN in the IE “multiplePLMNs” in the IE “Multiple PLMN List” of the Master Information Block.
	REL-8

	>>>Paging Permission with Access Control Parameters For Operator5
	OP
	
	Paging Permission with Access Control Parameters 10.3.1.10a
	This IE specifies the Paging Permission with Access Control Parameters for UEs which has chosen the fifth PLMN in the IE “multiplePLMNs” in the IE “Multiple PLMN List” of the Master Information Block.
	REL-8

	>>Paging Permission with Access Control Parameters For All
	
	
	
	
	REL-8

	>>>Paging Permission with Access Control Parameters
	MP
	
	Paging Permission with Access Control Parameters 10.3.1.10a
	This IE specifies the common Paging Permission with Access Control Parameters applied to all PLMNs in the IE “multiplePLMNs” in the IE “Multiple PLMN List” of the Master Information Block.
	REL-8

	CSG Identity
	OP
	
	CSG Identity 10.3.2.8
	
	REL-8

	CSG PSC Split Information
	OP
	
	CSG PSC Split Information 10.3.2.9
	This IE specifies the Primary Scrambling Code reservation information for CSG Cells. 
	REL-8

	IMS Emergency Support Indicator
	OP
	
	Enumerated (supported)
	This IE specifies the support of IMS emergency call in the cell for limited service mode UE
	REL-9


End of change 2

Start of change 3

10.x.x.x.x.
Extended Access Barring Restriction Parameters
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	>Extended Access Class Barred List
	MD
	<MaxAC>
	
	The first instance of the parameter defines the access control for ‘delay tolerant access’ requests corresponding to Access Class 0, the second to Access Class 1 and so on up to Access Class 9. 

The default value is the IE "Access Class Barred list" contained in the IE "Cell Access Restriction" of the System Information Block Type 3.
	REL-11

	>>Access Class Barred
	MP
	
	Enumerated(barred, not barred) 
	
	REL-11

	>Extended Barring Flag For Roaming Devices
	OP
	
	Boolean
	TRUE indicates that 
roaming devices cannot access the network for ‘delay tolerant access’ requests (for all Access Classes from 0 to 9).

FALSE (or if the IE is absent) indicates that 
for roaming devices of a given Access Class the same access control applies as for non-roaming devices.
	REL-11


End of change 3

5.2 Draft CR to TS 36.331

Start of Change 1
5.3.3.11
Handling of Extended Access Barring related parameters

Upon request from the upper layers, the UE shall:

1>
set the local variables ExtendedBarringFactor, ExtendedBarringTime and ExtendedBarringFlagForRoaming, as follows:

2>
if the UE is in RRC_IDLE and extended-ac-Barring is present:
3>
set ExtendedBarringFactor and ExtendedBarringTime to the value of extended-BarringFactor and extended-BarringTime included in extended-Access-Barring, respectively;

2>
else set ExtendedBarringFactor to one and ExtendedBarringTime to zero;
2>
if the UE is in RRC_IDLE and extendedBarringFlag-Roaming is present:
3>
set ExtendedBarringFlagForRoaming to the value of extendedBarringFlag-Roaming;

2>
else set ExtendedBarringFlagForRoaming to zero;
1>
forward the variables ExtendedBarringFactor, ExtendedBarringTime and ExtendedBarringFlagForRoaming to the upper layers;

End of Change 1

Start of Change 2
6.3
RRC information elements

6.3.1
System information blocks

–
SystemInformationBlockType2

The IE SystemInformationBlockType2 contains radio resource configuration information that is common for all UEs.

NOTE:
UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.

SystemInformationBlockType2 information element
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


ac-BarringInfo





SEQUENCE {



ac-BarringForEmergency



BOOLEAN,



ac-BarringForMO-Signalling


AC-BarringConfig



OPTIONAL,
-- Need OP



ac-BarringForMO-Data



AC-BarringConfig



OPTIONAL
-- Need OP


}

















OPTIONAL,
-- Need OP


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


freqInfo






SEQUENCE {



ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}




















OPTIONAL,
-- Need OP



additionalSpectrumEmission


AdditionalSpectrumEmission


},


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList


OPTIONAL, 
-- Need OR

timeAlignmentTimerCommon


TimeAlignmentTimer,


...,


lateNonCriticalExtension

OCTET STRING





OPTIONAL,
-- Need OP


[[
ssac-BarringForMMTEL-Voice-r9

AC-BarringConfig



OPTIONAL,
-- Need OP



ssac-BarringForMMTEL-Video-r9

AC-BarringConfig



OPTIONAL
-- Need OP


]]

[[ 
extendedAccessBarring-r11


EAB-Config





OPTIONAL,
-- Need OP


extendedBarringFlag-Roaming--r11
BOOLEAN






OPTIONAL
-- Need OP

]]

}

AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












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











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


ac-BarringTime





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


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}

MBSFN-SubframeConfigList ::= 

SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

EAB-Config ::=





SEQUENCE {


extended-BarringFactor




ENUMERATED {












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











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


extended-BarringTime




ENUMERATED {s400, s600, s800, s1000, s1200, s1400, 











s1600, s1800}
}
-- ASN1STOP

	SystemInformationBlockType2 field descriptions

	ac-BarringForEmergency

Access class barring for AC 10.

	ac-BarringForMO-Signalling

Access class barring for mobile originating signalling.

	ac-BarringForMO-Data

Access class barring for mobile originating calls.

	ac-BarringFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred. The values are interpreted in the range [0,1): p00 = 0, p05 = 0.05, p10 = 0.10,…,p95 = 0.95.

	ac-BarringTime

Mean access barring time value in seconds.

	ac-BarringForSpecialAC

Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.

	ul-CarrierFreq

For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42, table 5.7.3-1] applies.

For TDD: This parameter is absent and it is equal to the downlink frequency.

	ul-Bandwidth

Parameter: transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [42, table 5.6-1]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	mbsfn-SubframeConfigList

Defines the subframes that are reserved for MBSFN in downlink.

	ssac-BarringForMMTEL-Voice

Service specific access class barring for MMTEL voice originating calls.

	ssac-BarringForMMTEL-Video

Service specific access class barring for MMTEL video originating calls.

	extended-access-Barring  
Access class barring for ‘delay tolerant access’ requests for AC 0 to 9

	extended-BarringFactor

If the random number drawn by a non-roaming UE is lower than this value, access is allowed. Otherwise the access is barred. The values are interpreted in the range [0,1): p00 = 0, p05 = 0.05, p10 = 0.10,…,p95 = 0.95.

	extended-BarringTime

Mean access barring time value in seconds for non-roaming UEs.

	extended-BarringFlag-Roaming
If set to ‘0’, or if the IE is missing, roaming UEs performing ‘delay tolerant access’ requests apply the extended-BarringFactor and extended-BarringTime for non-roaming UEs

If set to ‘1’, roaming UEs cannot access the network for ‘delay tolerant access’ requests


End of change 2











































































