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1
Introduction
At RAN#71 meeting a study item on “Flexible eNB-ID and Cell-ID in E-UTRAN” was approved [1]. The objective of this study is to identify potential technologies to deploy a large number of eNB’s and also eNB’s that can handle more cells in E-UTRAN. 
At RAN3#91bis, three possible solutions for “Extend maximum number of eNBs in a PLMN” are identified and documented in the TR [2]. 
2
Discussion
2.1 Solution of “Using Multiple PLMN IDs”

There has been discussion if UEs already in use would need to change SIM card [3], thus require extra efforts. In this paper we will further discuss this aspect.
2.2 Equivalent PLMN
The Equivalent PLMN has been introduced since 3GPP R99 specifications and also adopted to the LTE. It extends the HPLMN concept to a set of PLMNs which the mobile equipment considers as equivalent. 
One main purpose of ePLMN is to help the operator who has different PLMN codes should all be treated as a single HPLMN.
So when a new PLMN is acquired by the operator, for the purpose such as to handle the situation of having more than 1 million eNBs deployed, the new PLMN is declared as an equivalent PLMN of the existing PLMN.
The E-PLMN list is signalled to the mobile equipment by the MME, MSC or SGSN, from the registered PLMN, at each Tracking Area Update, Location Area Update, Routing Area Update and IMSI Attach procedures via a dedicated signalling connection. For example in LTE, it is included in the Tracking Area Update Accept message. 
The mobile equipment shall store the list of "equivalent PLMNs". The mobile equipment shall treat these PLMNs as equivalent to each other for PLMN selection and cell selection/reselection and handover.
Observation 1: The Equivalent PLMN introduced in 3GPP R99 and also adopted to the LTE allows the user equipment store the new PLMN and treat the new PLMN as equivalent as the registered PLMN. Solution 5.2.2 does not require the update of SIM cards for the existing UE.
2.3 Network configuration
Take another deployment example. In this example, the operator has been using one PLMN ID and now adds a new PLMN ID. The following notation is used:

· PLMN A: existing PLMN in the operator network.

· PLMN B: New PLMN added in the operator in order to enable deployment of more eNBs.
In this example the existing user equipment are registered in PLMN A. 
The eNBs broadcast system information in SIB 1. As a single cell can belong to multiple PLMNs, so SIB 1 may broadcast a list of PLMN identities.
· Existing eNBs: 

· Broadcasted primary PLMN: PLMN A

· Broadcasted secondary PLMN: None

· New added eNBs: 
· Broadcasted primary PLMN: PLMN B
· Broadcasted secondary PLMN: PLMN A

The MMEs are configured to support both PLMNs and regard them as equivalent:
· Served PLMNs: PLMN A and PLMN B

· Served Group IDs: No update needed

· Served MMEC: No update needed
All the above configurations are supported by the existing specification today.

With this configuration a UE whose SIM is registered on PLMN A is able to request services on the eNBs with primary PLMN B. All identifiers required for identifying the new eNBs use PLMN B.
The UE supporting LTE supports reading of the multiple PLMNs.
Observation 2: By including PLMN A in the PLMN-Identity List in SIB 1, the cells in the new eNB are accessible by the UE registered in PLMN A.  No update of SIM cards is needed.
2.3 Evaluation
As discussed above, all the action needed for an operator to support more than one PLMN, so that more than 1 million eNBs can be deployed is supported by the standard today. Thus in the evaluation of this solution in chapter 5.2.2 according to the evaluation criteria defined in [3], we can conclude:
· Impact on existing nodes (UE, CN and upper layers, eNB, UTRAN, GSM, WLAN): No impact
· Impact on the Billing system and Location system: No impact
· Impact on specification , existing features and procedures: No impact

· Impact on interworking with legacy nodes: No impact
· Impact on CAPEX/OPEX: No impact
Proposal 1: RAN3 discuss and agree to capture the evaluation in the TR, refer to TP [4]
3
Proposals
Proposal 1: RAN3 discuss and agree to capture the evaluation in the TR, refer to TP [4]
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5.2.2 Using Multiple PLMN IDs


To allow more eNBs in an operator network, the operator could use more than one PLMN ID in the network to support more than 1.04 million eNBs in their network.
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