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1
Introduction
In previous RAN2 meetings, it had been agreed that the baseline solution for EAB content would be one bit per access class 0-9 + 2 category bits. However, the detailed SIB design for EAB is not decided yet while considering RAN sharing. In this contribution, we make a comparison between different SIB designs for EAB to help RAN2 reach an agreement on this issue.

2
Discussion
During RAN2#75bis meeting, RAN2 had agreed that only one set of EAB parameters for RAN overload control is sufficient. Besides, a LS [1] was sent to SA1 and SA2 to clarify how essential it is to support “individual set of EAB parameters per PLMN” for CN overload control. In the replied LS [2], SA2 confirmed that individual set of EAB parameters per PLMN is necessary. Based on above agreements, one option of detailed SIB design for LTE is shown as follows.
Option 1: one set of EAB parameters for RAN overload control + individual set of EAB parameters per PLMN for CN overload control
SystemInformationBlockTypeX ::=

SEQUENCE {


...


extAccessBarringInfoForRAN-r11


ExtAccessBarringInfo-r11

OPTIONAL,
-- Need OR

extAccessBarringInfoForPLMN1-r11

ExtAccessBarringInfo-r11

OPTIONAL,
-- Need OR

extAccessBarringInfoForPLMN2-r11

ExtAccessBarringInfo-r11

OPTIONAL,
-- Need OR

extAccessBarringInfoForPLMN3-r11

ExtAccessBarringInfo-r11

OPTIONAL,
-- Need OR

extAccessBarringInfoForPLMN4-r11

ExtAccessBarringInfo-r11

OPTIONAL,
-- Need OR

extAccessBarringInfoForPLMN5-r11

ExtAccessBarringInfo-r11

OPTIONAL,
-- Need OR

extAccessBarringInfoForPLMN6-r11

ExtAccessBarringInfo-r11

OPTIONAL,
-- Need OR

...

}
ExtAccessBarringInfo-r11 ::=


SEQUENCE {


roamingCategory-r11




ENUMERATED {











a, b, c},


ac-BarringForEAB-r11




BIT STRING (SIZE (10)),

...
}
In this option, the number of bits used for EAB info is shown as follows (i.e., without including SIB1 overhead if EAB info is accommodated by a new SIB).

· No overload occurs ( 7 optionality bits if EAB info is accommodated by an existing SIB; 0 bit if EAB info is accommodated by a new SIB
· only RAN is overloaded ( 7 optionality bits + one set of EAB parameters (i.e., 12 bits)
· only PLMN(s) is overloaded ( 7 optionality bits + N sets of EAB parameters (i.e., N(12 bits), where N is the number of PLMNs for which EAB parameters need to be signalled
· both RAN and PLMN(s) are overloaded ( 7 optionality bits + (N+1) sets of EAB parameters (i.e., (N+1)(12 bits)
In Option 1, 7 optionality bits are always used if EAB info is accommodated by an existing SIB. Since EAB is only used in rare cases, in order to limit the overhead on broadcast, it would be better to use 1 bit to indicate whether EAB parameters exist or not. 
Optimizaton 1: using one bit to indicate whether EAB parameters exist or not  
(Note that this optimization is only for the case of EAB info accommodated by an existing SIB)

Option 2: Option 1 + Optimizaton 1

SystemInformationBlockTypeX ::=

SEQUENCE {


...


extAccessBarringInfo-r11



SEQUENCE {



extAccessBarringInfoForRAN-r11


ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR


extAccessBarringInfoForPLMN1-r11

ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR


extAccessBarringInfoForPLMN2-r11

ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR


extAccessBarringInfoForPLMN3-r11

ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR


extAccessBarringInfoForPLMN4-r11

ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR


extAccessBarringInfoForPLMN5-r11

ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR


extAccessBarringInfoForPLMN6-r11

ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR

}

















OPTIONAL,
-- Need OR

...

}

ExtAccessBarringInfo-r11 ::=


SEQUENCE {


roamingCategory-r11




ENUMERATED {











a, b, c},


ac-BarringForEAB-r11




BIT STRING (SIZE (10)),

...
}
In this option, the number of bits used for EAB info is shown as follows.

· No overload occurs ( 1 optionality bit

· only RAN is overloaded ( 8 optionality bits + one set of EAB parameters (i.e., 12 bits)

· only PLMN(s) is overloaded ( 8 optionality bits + N sets of EAB parameters (i.e., N(12 bits), where N is the number of PLMNs for which EAB parameters need to be signalled 

· both RAN and PLMN(s) are overloaded ( 8 optionality bits + (N+1) sets of EAB parameters (i.e., (N+1)(12 bits)
On the other hand, since RAN sharing is not a common scenario, it would be better to use 1 CHOICE bit to indicate whether RAN sharing is supported or not. Consequently, some optionality bits can be saved while RAN sharing is not supported. Besides, if only RAN is overloaded, the EAB info can be signalled as the case that RAN sharing is not supported. 

Optimizaton 2: using one bit to indicate whether RAN sharing is supported or not
Option 3: Option 1 + Optimizaton 2 
SystemInformationBlockTypeX ::=

SEQUENCE {


...


extAccessBarringInfo-r11


CHOICE {




notRanSharing





SEQUENCE {



extAccessBarringInfoForRAN-r11

ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR



extAccessBarringInfoForPLMN1-r11
ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR



},



ranSharing






SEQUENCE {



extAccessBarringInfoForRAN-r11

ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR



extAccessBarringInfoForPLMN1-r11
ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR




extAccessBarringInfoForPLMN2-r11
ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR



extAccessBarringInfoForPLMN3-r11
ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR



extAccessBarringInfoForPLMN4-r11
ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR



extAccessBarringInfoForPLMN5-r11
ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR



extAccessBarringInfoForPLMN6-r11
ExtAccessBarringInfo-r11
OPTIONAL,
-- Need OR



}


}

...

}

ExtAccessBarringInfo-r11 ::=


SEQUENCE {


roamingCategory-r11




ENUMERATED {











a, b, c},


ac-BarringForEAB-r11




BIT STRING (SIZE (10)),

...
}
In this option, the number of bits used for EAB info is shown as follows (i.e., without including SIB1 overhead if EAB info is accommodated by a new SIB).

· No overload occurs ( 1 CHOICE bit + 2 optionality bits if EAB info is accommodated by an existing SIB; 0 bit if EAB info is accommodated by a new SIB
· only RAN is overloaded ( 1 CHOICE bit + 2 optionality bits + one set of EAB parameters (i.e., 12 bits)

· only PLMN(s) is overloaded ( 1 CHOICE bit + 2 optionality bits + one set of EAB parameters while RAN sharing is not supported; 1 CHOICE bit + 7 optionality bits + N sets of EAB parameters (i.e., N(12 bits) while RAN sharing is supported, where N is the number of PLMNs for which EAB parameters need to be signalled 
· both RAN and PLMN(s) are overloaded ( 1 CHOICE bit + 2 optionality bits + two sets of EAB parameters (i.e., 2(12 bits) while RAN sharing is not supported; 1 CHOICE bit + 7 optionality bits + (N+1) sets of EAB parameters (i.e., (N+1)(12 bits) while RAN sharing is supported
The comparison on the number of bits used for EAB info between different SIB designs is summarized in the following tables.
Table 1: the number of bits used for EAB info if EAB info is accommodated by an existing SIB
	
	Option1
	Option 2
	Option 3
	Option 4 (Option1 + Optimization 1 & 2)

	No overload
	7
	1
	1 + 2
	1

	only RAN overload
	7 + 12
	1 + 7 + 12
	1 + 2 + 12
	1 + 1 + 2 + 12

	only CN overload
	7 + N(12
	1 + 7 + N(12
	while RAN sharing is not supported:
1 + 2 + 12;

while RAN sharing is supported:
1 + 7 + N(12
	while RAN sharing is not supported:
1 + 1 + 2 + 12;

while RAN sharing is supported:
1 + 1 + 7 + N(12

	Both RAN & CN overload
	7 + (N+1)(12
	1 + 7 + (N+1)(12
	while RAN sharing is not supported:
1 + 2 + 2(12;

while RAN sharing is supported:
1 + 7 + (N+1)(12
	while RAN sharing is not supported:
1 + 1 + 2 + 2(12

while RAN sharing is supported:
1 + 1 + 7 + (N+1)(12


Table 2: the number of bits used for EAB info if EAB info is accommodated by a new SIB
	
	Option1
	Option 3

	No overload
	0 
	0

	only RAN overload
	7 + 12
	1 + 2 + 12

	only CN overload
	7 + N(12
	while RAN sharing is not supported:
1 + 2 + 12;

while RAN sharing is supported:
1 + 7 + N(12

	Both RAN & CN overload
	7 + (N+1)(12
	while RAN sharing is not supported:
1 + 2 + 2(12;

while RAN sharing is supported:
1 + 7 + (N+1)(12


Proposal: RAN2 shall take the above options into considerations to make an agreement on the detailed SIB design for EAB.
3
Conclusion

In this document, we discussed the design of EAB parameters in a shared network environment. RAN2 is asked to take the following proposal into account:
Proposal: RAN2 shall take the above options into considerations to make an agreement on the detailed SIB design for EAB.
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