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	Reason for change:
	There is a SA WG1 requirement in release 11 of  TS 22.011 to have individual ACB per core network:

In the case of multiple core networks sharing the same access network, the access network shall be able to apply Access Class Barring for the different core networks individually.
In non-shared network configurations ACB can be used at MME overload, since when an MME becomes overloaded the other MMEs in the pool area are similarly overloaded [TS 23.401].
In shared network configurations ACB cannot be used at MME overload, since when an MME of operator A becomes overloaded the MMEs of operator B may be far from overloaded. 

ACB cannot be used in shared network configuration when operator A restarts its MME(s) after a big core network failure. 

At a major disaster operators may have different needs or wishes of what to barr by different barring indication and how much by different barring factor and time. 

	
	

	Summary of change:
	Enabling access class barring per PLMN in shared network configuration.
For each broadcasted PLMN ID it is enabled separate barring of

· Access class barring for AC 10 (emergency call).
· Access class barring for mobile originating signalling.
· Access class barring for mobile originating calls.
· Access class barring for mobile originating CS fallback.
Each PLMN has separate barring factor and barring time to reduce load according to CN overload for concerned core network operator in MOCN.

In a note we clarify that when access is "not access class barred" then other barring may still apply as for example service specific access class barring. 
In a note we clarify that "AC barring parameter" may be any AC-BarringConfig that is not per PLMN to make the existing procedure text for ACB that is common for all PLMNs clearer when additional ACB parameters now are inserted.
Impact analysis

Impacted functionality:

Access class barring functionality is impacted only. When ACB per PLMN info is sent for some PLMN(s) then the UE is only access classed barred if ACB info is availble for used PLMN ID, i.e. it is not access classed barred if ACB common for all PLMNs is sent. When ACB per PLMN info is not sent for any PLMN then the UE may still be access classed barred if ACB common for all PLMNs is sent.
If the network is implemented according to the CR, but the UE is not:

The UE may apply ACB common for all PLMNs if sent.

If the UE is implemented according to the CR, but the network is not:

The UE may apply ACB common for all PLMNs if sent.


	
	

	Consequences if not approved:
	ACB bars all customers of all core network operators. 

It is not possible to use ACB at CN overload in shared network.
SA WG1 requirement is not fulfilled.
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*************** FIRST CHANGE ******************
5.3.3.10
Handling of SSAC related parameters

Upon request from the upper layers, the UE shall:

1>
set the local variables BarringFactorForMMTEL-Voice and BarringTimeForMMTEL-Voice as follows:

2>
if the UE is in RRC_IDLE and ssac-BarringForMMTEL-Voice is present:

3>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

NOTE:
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.

3>
if, for at least one of these Access Classes, the corresponding bit in the ac-BarringForSpecialAC contained in ssac-BarringForMMTEL-Voice is set to zero:

4>
set BarringFactorForMMTEL-Voice to one and BarringTimeForMMTEL-Voice to zero;

3>
else:

4>
set BarringFactorForMMTEL-Voice and BarringTimeForMMTEL-Voice to the value of ac-BarringFactor and ac-BarringTime included in ssac-BarringForMMTEL-Voice, respectively;

2>
else set BarringFactorForMMTEL-Voice to one and BarringTimeForMMTEL-Voice to zero;

1>
set the local variables BarringFactorForMMTEL-Video and BarringTimeForMMTEL-Video as follows:

2>
if the UE is in RRC_IDLE and ssac-BarringForMMTEL-Video is present:

3>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

3>
if, for at least one of these Access Classes, the corresponding bit in the ac-BarringForSpecialAC contained in ssac-BarringForMMTEL-Video is set to zero:

4>
set BarringFactorForMMTEL-Video to one and BarringTimeForMMTEL-Video to zero;

3>
else:

4>
set BarringFactorForMMTEL-Video and BarringTimeForMMTEL-Video to the value of ac-BarringFactor and ac-BarringTime included in ssac-BarringForMMTEL-Video, respectively;

2>
else set BarringFactorForMMTEL-Video to one and BarringTimeForMMTEL-Video to zero;

1>
forward the variables BarringFactorForMMTEL-Voice, BarringTimeForMMTEL-Voice, BarringFactorForMMTEL-Video and BarringTimeForMMTEL-Video to the upper layers;

5.3.3.11
Access barring check

1>
if timer T302 or "Tbarring" is running:

2>
consider access to the cell as barred; 
1>
else if SystemInformationBlockType2 includes ac-BarringPerPLMNList:
2>
select the entry in the ac-BarringPerPLMNList corresponding to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]);

2>
if the AC-BarringConfigData for that PLMN is included:
3>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

NOTE:
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.

3>
for at least one of these valid Access Classes the corresponding bit in the ac-BarringForSpecialAC contained in "AC barring parameter" is set to zero:

4>
consider access to the cell as not access class barred;

3>
else:
4>
draw a random number 'rand' uniformly distributed in the range: 0 ≤ rand < 1;

4>
if 'rand' is lower than the value indicated by ac-BarringFactor included in "AC barring parameter":

5>
consider access to the cell as not access class barred;

4>
else:

5>
consider access to the cell as barred;


2> else 
3>
consider access to the cell as not access class barred;
NOTE:
When access is "not access class barred" then other barring may still apply as for example service specific access class barring.
1>
else if SystemInformationBlockType2 includes "AC barring parameter": 
NOTE:
"AC barring parameter" may be any AC-BarringConfig that is not per PLMN.
2>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

NOTE:
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.

2>
for at least one of these valid Access Classes the corresponding bit in the ac-BarringForSpecialAC contained in "AC barring parameter" is set to zero:

3>
consider access to the cell as not barred;

2>
else:

3>
draw a random number 'rand' uniformly distributed in the range: 0 ≤ rand < 1;

3>
if 'rand' is lower than the value indicated by ac-BarringFactor included in "AC barring parameter":

4>
consider access to the cell as not barred;

3>
else:

4>
consider access to the cell as barred;

1>
else:

2>
consider access to the cell as not barred;

1>
if access to the cell is barred and both timers T302 and "Tbarring" are not running:

2>
draw a random number 'rand' that is uniformly distributed in the range 0 ≤ rand < 1;

2>
start timer "Tbarring" with the timer value calculated as follows, using the ac-BarringTime included in "AC barring parameter":


"Tbarring" = (0.7+ 0.6 * rand) * ac-BarringTime.

5.3.3.12
EAB check

The UE shall:

1>
if SystemInformationBlockType14 is present and includes the eab-Param:

2>
if the eab-Common is included in the eab-Param:

3>
if the UE belongs to the category of UEs as indicated in the eab-Category contained in eab-Common; and

3>
if for the Access Class of the UE, as stored on the USIM and with a value in the range 0..9, the corresponding bit in the eab-BarringBitmap contained in eab-Common is set to one:

4>
consider access to the cell as barred;

3>
else:

4>
consider access to the cell as not barred due to EAB;

2>
else (the eab-PerPLMN-List is included in the eab-Param):

3>
select the entry in the eab-PerPLMN-List corresponding to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]);

3>
if the eab-Config for that PLMN is included:

4>
if the UE belongs to the category of UEs as indicated in the eab-Category contained in eab-Config; and

4>
if for the Access Class of the UE, as stored on the USIM and with a value in the range 0..9, the corresponding bit in the eab-BarringBitmap contained in eab-Config is set to one:

5>
consider access to the cell as barred;

4>
else:

5>
consider access to the cell as not barred due to EAB;

3>
else:

4>
consider access to the cell as not barred due to EAB;

1>
else:

2>
consider access to the cell as not barred due to EAB;

*************** NEXT CHANGE ******************
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 (CONTAINING SystemInformationBlockType2-v8h0-IEs)





OPTIONAL,


[[
ssac-BarringForMMTEL-Voice-r9

AC-BarringConfig



OPTIONAL,
-- Need OP



ssac-BarringForMMTEL-Video-r9

AC-BarringConfig



OPTIONAL
-- Need OP


]],


[[
ac-BarringForCSFB-r10



AC-BarringConfig


OPTIONAL
-- Need OP


]],


[[
ac-BarringPerPLMNList-r12


AC-BarringConfigList-r12
OPTIONAL
-- Need OP


]]
}

SystemInformationBlockType2-v8h0-IEs ::=
SEQUENCE {


multiBandInfoList



SEQUENCE (SIZE (1..maxMultiBands)) OF AdditionalSpectrumEmission
OPTIONAL,
-- Need OR


nonCriticalExtension


SystemInformationBlockType2-v9e0-IEs
OPTIONAL

}

SystemInformationBlockType2-v9e0-IEs ::= SEQUENCE {


ul-CarrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0

OPTIONAL,
-- Cond ul-FreqMax


nonCriticalExtension



SEQUENCE {}




OPTIONAL

}

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
AC-BarringConfigList–r12 ::= 

SEQUENCE (SIZE (1.. maxPLMN-r11)) OF AC-BarringConfigData-r12
AC-BarringConfigData-r12 ::=

SEQUENCE {

ac-BarringForEmergency



BOOLEAN,

ac-BarringForMO-Signalling


AC-BarringConfig



OPTIONAL,
-- Need OP


ac-BarringForMO-Data



AC-BarringConfig



OPTIONAL,
-- Need OP


ac-BarringForCSFB-r10



AC-BarringConfig 



OPTIONAL
-- Need OP
}
-- ASN1STOP

	SystemInformationBlockType2 field descriptions

	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. Values other than p00 can only be set if all bits of the corresponding ac-BarringForSpecialAC are set to 0.

	ac-BarringForCSFB

Access class barring for mobile originating CS fallback.

	ac-BarringForEmergency

Access class barring for AC 10.

	ac-BarringForMO-Data

Access class barring for mobile originating calls.

	ac-BarringForMO-Signalling

Access class barring for mobile originating signalling.

	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.

	ac-BarringPerPLMNList

Access class barring per PLMN in shared network configuration, listed in the same order as the PLMN(s) occur in plmn-IdentityList in SystemInformationBlockType1. If available this barring information replaces ac-BarringInfo and ac-BarringForCSFB. If absent then ac-BarringInfo and ac-BarringForCSFB is apllicable for all PLMN(s).

	ac-BarringTime

Mean access barring time value in seconds.

	additionalSpectrumEmission

The UE requirements related to IE AdditionalSpectrumEmission are defined in TS 36.101 [42, table 6.2.4.1].

	mbsfn-SubframeConfigList

Defines the subframes that are reserved for MBSFN in downlink.

	multiBandInfoList

A list of additionalSpectrumEmission i.e. one for each additional frequency band included in multiBandInfoList in SystemInformationBlockType1, listed in the same order.

	ssac-BarringForMMTEL-Video

Service specific access class barring for MMTEL video originating calls.

	ssac-BarringForMMTEL-Voice

Service specific access class barring for MMTEL voice originating calls.

	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.

	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.


	Conditional presence
	Explanation

	ul-FreqMax
	The field is mandatory present if ul-CarrierFreq (i.e. without suffix) is present and set to maxEARFCN. Otherwise the field is not present.


