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1. Introduction
SA1 have agreed the following additional requirement for EAB in S1-111310 [1]:
-
For core network overload in the case of multiple core networks sharing the same access network, the access network shall be able to apply the EAB for the different core networks individually.
In this contribution, Vodafone discusses the implications of this requirement on the EAB design. 

2. The Shared Network Dimension of EAB
If we do not consider RAN sharing, the following categories are identified for application of EAB:

1) All devices configured for EAB.
2) All devices configured for EAB which are neither part of their HPLMN nor an ePLMN.

3) All devices configured for EAB which are neither part of their HPLMN nor an ePLMN  and nor  in the PLMN listed as most preferred PLMN of the country where the UE is roaming in the operator-defined PLMN selector list on the SIM/USIM. 
For RAN sharing, the cell broadcasts more than one PLMN ID and the eNB/RNC is connected to different CN nodes. According to the SA1 requirement, it should be possible for the broadcast EAB parameters to be applicable only to UEs which have selected an overloaded PLMN and not to all other UEs in the cell (configured for EAB) which might have selected different PLMNs. 

One aspect of the requirement which is not clear is whether one set of EAB parameters should be applicable for one or more PLMNs or whether, for each overloaded PLMN, it should be possible to broadcast a different set of EAB parameters. For example, if the cell broadcasts PLMNs A,B, C and PLMNs A and B are overloaded, should the eNB/RNC broadcast one set of parameters which apply for PLMN A and B or should a different set of EAB parameters be broadcast for PLMN A and PLMN B?

Observation 1: It should be clarified whether one set of EAB parameters broadcast in a cell apply to all overloaded PLMNs sharing that cell or whether a different set of EAB parameters is required for each broadcast PLMN. 

From a system perspective, it might be desirable for each PLMN to have control over the level of EAB barring in the cell depending on the level of congestion in each PLMN. Hence, we make the following proposal:

Proposal 1:  For each overloaded PLMN, it should be possible to broadcast a different set of EAB parameters which only applies to UEs which have selected that PLMN.
The requirement of per PLMN EAB also implies that the eNB/RNC should broadcast an indication of  the PLMN for each set of EAB parameters broadcast.

Proposal 2: A PLMN indication is broadcast with each set of EAB parameters to identify for which selected PLMN the EAB applies. 
If we consider the RAN sharing dimension, the following categories of UE can be identified for application of the EAB for a given PLMN:
Category 1: All devices configured for EAB for which the selected PLMN is the PLMN associated with a given set of EAB parameters. 

Category 2: All devices configured for EAB for which the selected PLMN is the PLMN associated with a given set of EAB parameters and is neither the HPLMN nor an ePLMN for that UE.  

 Category 3: All devices configured for EAB for which the selected PLMN is the PLMN associated with a given set of EAB parameters which is neither their HPLMN nor an ePLMN  and nor the PLMN listed as most preferred PLMN of the country where the UE is roaming in the operator-defined PLMN selector list on the SIM/USIM. 
Figure 1 provides an illustration of the selected PLMN of a UE depending on its HPLMN, its ePLMN list and the list of broadcast PLMNs by the cell. 
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 Figure 1: Selected PLMN of UE depending on HPLMN, ePLMN list and broadcast PLMN list configurations.

According to the SA1 requirements in TS 22.011, it should be possible to apply the EAB for a given PLMN to one of the three categories of UEs listed above. Table 1 summarises the applicability of the EAB for each of the UEs in Figure 1 depending on the indicated category (1,2,3) for which the EAB should apply.

	UE
	Applicability of EAB

	
	EAB for PLMN A and category 1 indicated
	EAB for PLMN A and category 2 indicated
	EAB for PLMN A and  category 3 indicated

	1
	Yes
	No
	No

	2
	No
	No
	No

	3
	No
	No
	No

	4
	Yes
	No
	No

	5
	Yes
	Yes
	No 

	6
	Yes
	Yes
	Yes


Table 1: Applicability of EAB depending on category of UEs for which EAB is turned on and the PLMN for which the EAB is applicable. 
3. Conclusions
In this contribution, Vodafone discusses the implications of supporting EAB in a shared network environment and makes the following observation and proposals:
Observation 1: It should be clarified whether one set of EAB parameters broadcast in a cell apply to all overloaded PLMNs sharing that cell or whether a different set of EAB parameters is required for each broadcast PLMN. 

Proposal 1:  For each overloaded PLMN, it should be possible to broadcast a different set of EAB parameters which only applies to UEs which have selected that PLMN.

Proposal 2: A PLMN indication is broadcast with each set of EAB parameters to identify for which selected PLMN the EAB applies. 
RAN2 is kindly requested to discuss the proposals in this document and take them into account in the design of an EAB solution which is applicable to a shared network environment. 
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