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1. Introduction
The eNB can apply EAB on a per PLMN basis in a shared RAN scenario. One option for eNB to acquire the EAB parameters is for the information to be signalled from MME over the S1:AP interface. This contribution looks into the need of providing PLMN information to identify explicitly the PLMN for which signalled EAB parameters apply. 

2. MME not shared by more than one PLMN (MOCN)
One scenario for RAN sharing is where the eNB is shared among multiple PLMNs but each PLMN uses its own MME or MME pool. Figure 1 illustrates this scenario. 
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Figure 1: Non-Shared MME case
The eNB can identify the PLMN(s) of the MME it is connected to in the S1: S1 Setup Response [1]:

	>Served PLMNs
	
	1..<maxnoofPLMNsPer MME>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	


In the case of non-shared MME, the eNB will identify the PLMN of the MME it is connected to. If the eNB receives EAB parameters on this S1 interface from a certain MME it can thus identify the PLMN for which the EAB parameters apply. Hence, for this scenario it is not essential to have an explicit indication of the PLMN for which the EAB parameters apply:
Observation 1: If the MME is not shared, PLMN info is not essential to identify the PLMN for which received EAB parameters apply.
3. MME shared by more than one PLMN (GWCN)
The MME can also be shared by more than one PLMN as illustrated in Figure 2:
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Figure2: Shared MME case.
In a shared MME scenario, it is more likely that the HSS ‘interface’  of one PLMN becomes overloaded before that of another PLMN sharing the MME rather than the MME itself In this scenario, it is important that the shared MME is able to start EAB explicitly for the PLMN where the overload situation is occurring. 
The eNB will receive information about all the PLMNs sharing the MME in the S1: S1 Setup Response message [1]. 

	>Served PLMNs
	
	1..<maxnoofPLMNsPer MME>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	


If eNB receives a set of EAB parameters on this S1 interface it will not be able to explicitly identify the PLMN for which the EAB parameters apply. However, it will be able to identify the set of PLMNs to which the EAB parameters could effectively apply. 


Thus, it is necessary for the message providing the EAB parameters to contain information about the PLMN for which the parameters apply:

Observation 2: If an MME is shared by more than one PLMN, it is not possible for eNB to identify the PLMN for which the EAB parameters should apply.

Proposal 1: The S1: AP message providing the EAB parameters should provide information about the PLMN for which the EAB parameters apply.
Even though the PLMN information is only essential in the shared MME case, it is easier to also include this information for the non-shared MME case also to avoid any additional eNB complexity.

Proposal 2: The PLMN information is provided for both the shared MME and non-shared MME case.
4. Potential Concerns with Signalling of PLMN info with EAB Parameters
If an MME can signal the PLMN(s) for which EAB parameters apply, there is a risk that say PLMN A can broadcast a set of EAB parameters for PLMN B to deny PLMN B users access to the MME resources (either by accident or on purpose).  Moreover, assuming the eNB is also shared by a PLMN C which has its own MME(s), it should not be allowed for the shared MME to indicate EAB parameters for PLMN C. 

As a baseline check, eNB can ensure than PLMN info only contains  PLMN(s) which were included in the S1 AP: S1 Setup Response message during the setup of the S1 interface over which the EAB parameters are received. 

Proposal 3: If PLMN information is provided with EAB parameters, eNB should check that the indicated PLMN is one which is served by the MME from which it receives those parameters. 

RAN3 should also investigate whether there is any mechanism for ensuring that a PLMN can only trigger MME to send EAB parameters for its own PLMN in order to prevent any misuse of this information. Otherwise, the operators sharing the MME have to ensure that they only trigger EAB for their own PLMN or EAB for another PLMN with explicit consent of the operator of that PLMN.
Proposal 4: RAN3 should discuss whether there is any mechanism for preventing a PLMN from triggering a shared MME from starting EAB for another PLMN without the consent of that operator. 
5. Conclusion:

In this contribution, the co-sourcing companies discuss the issue of providing PLMN information together with EAB parameters in the S1 AP signalling from MME to eNB. The following observations and proposals are made:

Observation 1: If the MME is not shared, PLMN info is not essential to identify the PLMN for which received EAB parameters apply.
Observation 2: If an MME is shared by more than one PLMN, it is not possible for eNB to identify the PLMN for which the EAB parameters should apply.

Proposal 1: The S1: AP message providing the EAB parameters should provide information about the PLMN for which the EAB parameters apply.
Proposal 2: The PLMN information is provided for both the shared MME and non-shared MME case.
Proposal 3: If PLMN information is provided with EAB parameters, eNB should check that the indicated PLMN is one which is served by the MME from which it receives those parameters. 

Proposal 4: RAN3 should discuss whether there is any mechanism for preventing a PLMN from triggering a shared MME from starting EAB for another PLMN without the consent of that operator. 

RAN3 is requested to consider the observations and proposals in this document to progress the discussion on PLMN info indication with EAB parameters.
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