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1 Introduction
During last RAN2 meetings, EAB information in RAN sharing context has been discussed. The main question has been if one EAB configuration (including roaming category information and a barring bitmap for AC 0-9) is sufficient or if multiple configurations are needed to provide flexibility. RAN2 has received LS from SA2 to give their own view on this subject in [1]. 
In this contribution, we discuss different alternatives to broadcast EAB information.
2 Discussion
2.1 Support of multiple PLMNs 
In recent RAN2 meetings, the following alternatives have been discussed for EAB in RAN sharing scenario:

1. Broadcast one EAB configuration applicable to all PLMNs. In addition, indicate in which PLMNs barring is applied.

2. Broadcast part of EAB configuration for all PLMNs separately and part commonly. E.g. the category information can be separated whereas the barring bitmap is common for all.

3. Broadcast full EAB configuration separately for all PLMNs

The need for multiple configurations depends greatly on usage of EAB. If it is used for the core network overload protection, many bitmaps could be usable because one network can recover quicker from congestion than another network. In addition, SA2 indicated in [1] that full flexibility is desirable. 

In the RAN overload control, one EAB configuration is probably sufficient, because the level of barring, i.e., how many classes are permitted/barred depends only the RAN load level which is common for all PLMNs. Broadcasting many bitmaps in a RAN overload scenario should be avoided because in a overload situation, the resources are already limited.
Proposal 1 EAB information is broadcasted per PLMN or is common for all PLMNs 
2.2 Detailed solution in RRC specifications

In this subsection, we discuss how EAB information can be broadcasted efficiently for multiple PLMNs. In this contribution, different solutions are presented for “new SIB” approach, even the solutions are also applicable for existing SIB approach.
2.2.1 Solution 1
In this solution, one to six EAB configurations are included in the EAB SIB. If there is only one PLMN or one common EAB configuration for all PLMNs, then PLMN identity is not needed. If there is a need to signal more than one EAB configuration, the PLMN identity is signaled for each configuration separately. 

-- ASN1START

SystemInformationBlockType14-r11 ::= SEQUENCE {



EAB-ConfigList-r11




SEQUENCE (SIZE (1..6)) OF EAB-Config-r11  



















OPTIONAL,
-- Need OP


lateNonCriticalExtension


OCTET STRING




OPTIONAL,
-- Need OP


...

}
EAB-Config-r11 ::=



SEQUENCE {

plmn-Identity



   PLMN-Identity



  
       OPTIONAL,
-- Need OP


eab-categoryInfo-r11


ENUMERATED {a, b, c, spare},

eab-barringBitmap-r11


BIT STRING (SIZE(10))

}

-- ASN1STOP

This solution is quite simple and efficient in case when barring is used in a small set of PLMNs. However, if EAB is used in all PLMNs, broadcasting PLMN identities increases overhead.

2.2.2 Solution 2

In this solution, one or n EAB configurations are included in the SIB, where n corresponds to the number of PLMNs in SIB1. No PLMN identity is needed because the EAB configurations can be directly mapped to the PLMN identities. If barring is not used for certain PLMNs, the bitmap indicates that all classes are permitted.

-- ASN1START

SystemInformationBlockType14-r11 ::= SEQUENCE {



EAB-ConfigList-r11 





CHOICE {



eab-All-r11






EAB-Config-r11,



eab-PerPLMN-r11 




SEQUENCE (SIZE (1..6) OF EAB-Config-r11

}

lateNonCriticalExtension


OCTET STRING




OPTIONAL,
-- Need OP


...

}
EAB-Config-r11 ::=



SEQUENCE {

eab-categoryInfo-r11


ENUMERATED {a, b, c, spare},

eab-barringBitmap-r11


BIT STRING (SIZE(10))

}

-- ASN1STOP

2.2.3 Solution 3
In this solution, one or n EAB configurations in the SIB are broadcasted. The use of EAB per PLMN is indicated in a separate bitmap EABUsagePerPLMN in which the element is one if EAB is used and zero otherwise. The size of EABUsagePerPLMN corresponds to the size of PLMN-IdentityList in SIB1. Number n corresponds to the number of ones in EABUsagePerPLMN.  
-- ASN1START

SystemInformationBlockType14-r11 ::= SEQUENCE {



EABUsagePerPLMN-r11





BIT STRING (SIZE(1..6)) 

OPTIONAL,
-- Need OP


EAB-ConfigList-r11





SEQUENCE (SIZE (1..6)) OF EAB-Config-r11, 


lateNonCriticalExtension


    OCTET STRING




OPTIONAL,
-- Need OP


...

}
EAB-Config-r11 ::=



SEQUENCE {

eab-categoryInfo-r11


ENUMERATED {a, b, c, spare},

eab-barringBitmap-r11


BIT STRING (SIZE(10))

}

-- ASN1STOP

2.2.4 Solution 4

In this solution, one or n EAB configurations in the SIB are broadcasted. For each EAB configuration it is indicated in a separate bitmap EABUsagePerPLMN to which PLMN this configuration applies. The size of EABUsagePerPLMN corresponds to the size of PLMN-IdentityList in SIB1.

-- ASN1START

SystemInformationBlockType14-r11 ::= SEQUENCE {



EAB-ConfigList-r11





SEQUENCE (SIZE (1..6)) OF EAB-Config-r11, 


lateNonCriticalExtension


    OCTET STRING




OPTIONAL,
-- Need OP


...

}
EAB-Config-r11 ::=



SEQUENCE {

EABparametersPerPLMN-r11

BIT STRING (SIZE(1..6)) 

OPTIONAL,
-- Need OP


eab-categoryInfo-r11


ENUMERATED {a, b, c, spare},

eab-barringBitmap-r11


BIT STRING (SIZE(10))

}

-- ASN1STOP

2.2.5 Comparison

As a conclusion of different alternatives, solution 1 is efficient if there is only one PLMN using EAB, solution 2 is efficient if all PLMNs are using EAB but with different configuration. Finally, solution 3) is most efficient if half of the PLMNs uses EAB and half not. 
In the below table, overhead is calculated roughly for the case when there are 6 PLMNs in PLMN-IdentityList. It is assumed that PLMN identity takes 24 bits and EAB info is 13 bits. It is assumed that EAB configuration is different for all PLMNs. It can be seen that solution 3 is most efficient in most of the cases in this scenario. However, if the number of EAB configurations in smaller than number of PLMNs (but greater than one), then solution 4 is more efficient. 

	Overhead
	
	
	
	

	Nrof PLMNs using EAB
	Solution 1
	Solution 2
	Solution 3
	Solution 4

	1
	17
	81
	20
	23

	2
	79
	81
	34
	43

	3
	117
	81
	48
	63

	4
	155
	81
	62
	83

	5
	193
	81
	76
	103

	6
	231
	81
	90
	123


Proposal 2 Adopt solution 3 for signaling EAB info for multiple PLMNs
3 Conclusions and Proposals

In this contribution, we have made the following proposals:

Proposal 3 EAB information is broadcasted per PLMN or is common for all PLMNs
Proposal 4 Adopt solution 3 for signaling EAB info for multiple PLMNs
4 References
[1] http://www.3gpp.org/ftp/tsg_sa/WG2_Arch/TSGS2_88_San_Francisco/docs/S2-115475.zip
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