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1 Introduction
During RAN2#77 meeting, the details of the SIB design for EAB have been extensively discussed. It was agreed that individual EAB parameters could be possibly indicated per PLMN for shared network, however, how to formulate the SIB signalling including whether it is possible to signal a single parameter set applicable to all PLMNs, is still FFS [1]. Since the EAB design depends on whether and to what extent do we consider the signalling optimization, in this paper we present our views on signaling optimization to guide the SIB design for EAB and further propose the way forward. 

2 Discussion
2.1 Guidelines for EAB signaling design

The details of EAB design have been discussed in many papers and different alternatives are presented for comparison and analysis [2-6]. Instead of listing various alternatives we firstly discuss some principles and try to provide the guidelines to regulate EAB signalling design. 
First question is whether it is possible to signal a single parameter set applicable to all PLMNs. Per-PLMN EAB indication is used for share network scenario where different PLMNs are in different overload status and require different levels of EAB. However, it makes no difference if EAB is used because of RAN overload only. Therefore, it is more efficient to signal a single EAB parameter set applicable to all PLMNs in case of RAN overload only.
Proposal 1: It is useful to signal a single EAB parameter set applicable to all PLMNs in case of RAN overload only.
As for the per-PLMN EAB signalling, the simplest solution is to list all the EAB parameter sets corresponding to the PLMNs as indicated in SIB1. Depending on how many PLMNs are sharing the cell, the number of bits for EAB signalling varies from 12 bits to 12x6=72bits.
The variant solutions are presented in [2-6] to optimize the signalling, where some alternatives explicitly indicate the PLMN identity to which each EAB parameter set relates to. In this approach, the EAB signalling for the PLMNs which are not overloaded could be saved, but it is at the cost of additional PLMN identity which is approximately 24bits for each and the overall signalling is increased. It is not efficient to explicitly indicate PLMN identity in EAB signalling and the related solutions should be avoided.

Proposal 2: Explicit indication of PLMN identity should be avoided when formulating EAB signalling.  
2.2 EAB signaling in LTE

By taking above two proposals as baseline, the solutions can reuse the PLMN list available in SIB1 to represent to which PLMN the EAB parameter set corresponds. And to further reduce the signalling, other tricks were proposed e.g. bitmap to save the EAB signalling where the PLMNs are not overloaded and/or where the PLMN has same EAB parameters with others. When per-PLMN EAB indication is agreed for shared network, we do not see it that important to optimize the signalling too much. And considering that usually 2-3 PLMNs are sharing the network and the EAB is very rarely used, the optimization does not justifiy the complexity. Therefore, we think such signalling optimization is an overkill for LTE and it is sufficient to go for the simplest solution i.e. to list all the EAB parameter sets corresponding to the PLMNs as indicated in SIB1.

Proposal 3: The solutions optimizing the signalling are overkill and it is sufficient to list all the EAB parameter sets corresponding to the PLMNs as indicated in SIB1 for LTE.
On basis of above analysis, we show the ASN.1 coding for the preferred solution in LTE as below. In this solution, one or n set of EAB configurations are included (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 in SIB1. If barring is not used for certain PLMNs, the bitmap indicates that all access classes are permitted. 
In particular, having only one EAB parameter set even multiple PLMNs are available in SIB1, means that the EAB is common for all PLMNs and for RAN overload control, which satisifies Proposal1 without any additional signaling.
Proposed Solution in LTE:
SystemInformationBlockType14-r11 ::= SEQUENCE {


ac-BarringExtPerPLMN-r11 

SEQUENCE (SIZE (1..6)) OF
AC-BarringExtConfig-r11

}
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-- Need OR
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}
AC-BarringExtConfig-r11 ::=

SEQUENCE {

ac-BarringExtCat-r11


ENUMERATED {a, b, c, spare},

ac-BarringExt-r11



BIT STRING (SIZE (10))
}
Proposal 4: We propose to accept the above solution for EAB signalling in LTE.
2.3 EAB design in UMTS

In UMTS, from the joint meeting in San Fransicso it has been agreed that EAB should be applied for both CS and PS domain [7]. So from content point of view, each per-PLMN EAB parameter should be able to indicate the EAB parameter set for both CS and PS domain, which doubles the number of EAB signalling compared to LTE. Considering that the scenario where CS and PS domains are both overloaded is not usual case, it would be beneficial to indicate EAB parameter set for either of the domain only by making the EAB parameter optional.
Proposal 5: We propose to allow indicating EAB parameter for one of the CN domain only by making the domain-specific EAB parameter optional.

Taking the above proposal1, proposal2 and proposal 5 into account, we could go in the similar way for UMTS as in LTE for simplicity. The examplenary tabular could be seen in option 1 as below. However, since the SIB size has more impact on scheduling in UTRAN, it may be necessary to further optimize the signalling e.g. by making the EAB parameter set for each PLMN optional, as has been done for Domain Specific Acces Restriction. Therefore, it is proposed to discuss whether the option below is sufficient and further signalling optimization is needed for UMTS. 
One Option for UMTS:

In this option, a list of EAB parameter sets corresponding to the PLMNs in MIB is advertised from RNC, as what we did in LTE. The exception is that in the PLMN-specific EAB parameters, it further includes domain-specific EAB parameters corresponding to CS and PS domain respectively, and either of the domain-specific EAB parameters is optional. When there is single EAB parameter available, it refers to the EAB parameters common for PLMNs to solve RAN overload control. 
Proposal 6: We propose RAN2 to discuss whether further signalling optimization is needed for UMTS.
10.2.48.8.X
System Information Block type Y
The system information block type Y contains parameters for enhanced access barring.

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

	EAB Parameters
	MP
	1.. <maxNumOfEAB>
	PLMN Specific EAB Parameters 
10.3.1.X
	The first instance of the list refers to the PLMN in the IE “PLMN identity” of the Master Information Block of the MIB, then it refers to the PLMN in the IE  “multiplePLMNs” in the IE “Multiple PLMN List” in their order of listing in the the Master Information Block.
	REL-11


10.3.1.X
PLMN Specific EAB Parameters
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	EAB Access Restriction
	
	
	
	
	

	EAB Parameters For PS
	OP
	
	Domain Specific EAB Parameters
10.3.1.Y
	This IE specifies EAB Parameters for UEs for PS Domain

	REL-11

	EAB Parameters For CS
	OP
	
	Domain Specific EAB Parameters
10.3.1.Y
	This IE specifies EAB Parameters for UEs for CS Domain

	REL-11


10.3.1.Y
Domain Specific EAB Parameters

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

	Roaming Category
	MP
	
	Enumerated(a,b,c)
	This IE contains the roaming 
	REL-11

	EAB AC List
	MP
	<maxEABAC>
	
	The first instance of the parameter corresponds to Access Class 0, the second to Access Class 1 and so on up to Access Class 9. UE reads this IE of its access class stored in SIM.
	REL-11

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


10.3.10
Multiplicity values and type constraint values
[…]

	maxEABAC
	Maximum number of EAB acces classes
	10
	

	maxNumOfEAB
	Maximum number of EAB parameters to be broadcast
	6
	


3 Conclusion
In this paper, we present our view on EAB signalling optimization and propose following proposals:  
Proposal 1: It is useful to signal a single EAB parameter set applicable to all PLMNs in case of RAN overload only.

Proposal 2: Explicit indication of PLMN identity should be avoided when formulating EAB signalling.  

Proposal 3: The solutions optimizing the signalling are overkill and it is sufficient to list all the EAB parameter sets corresponding to the PLMNs as indicated in SIB1 for LTE.
Proposal 4: We propose to accept the above solution for EAB signalling in LTE.
Proposal 5: We propose to allow indicating EAB parameter for one of the CN domain only by making the domain-specific EAB parameter optional.

Proposal 6: We propose RAN2 to discuss whether further signalling optimization is needed for UMTS.
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