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1   Introduction
In RAN3#91bis, three possible solutions for extending maximum number of eNBs has been agreed and captured in the TR 36.896, namely,

· Solution 1 (Fixed extension of eNB ID): to extend the eNB ID by a fixed number of bits (e.g.1 or 2 bits) while keeping the CI length (28bits) unchanged.
· Solution 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.
· Solution 3 (Reusing eNB ID in different geographic areas): to reuse eNB IDs for the areas that are geographically very far apart. 
Moreover, the evaluation criteria were also established to evaluate the possible solutions.

· Impact on existing nodes (UE, CN and upper layers, eNB, UTRAN, GSM, WLAN)

· Impact on the Billing system and Location system

· Impact on specification , existing features and procedures

· Impact on inter-working with legacy nodes

· Impact on CAPEX/OPEX
The objective of this contribution is to compare the possible solutions with confirmed evaluation criteria. 
2   Discussion

2.1 Fixed extension of eNB ID
This solution is to extend the eNB ID by a fixed number of bits (e.g.1 or 2 bits) while keeping the CI length (28bits) unchanged. As the change will be only for the current IE backward compatible extension, there is no other changes needed than adding one more choice of the eNB ID in the specification with all messages involving eNB exchange.The impacts analysis are listed as following: 
· Impact on existing nodes (UE, CN and upper layers, eNB, UTRAN, GSM, WLAN)

· UE : There is no extension of CI and the eNB ID is transparent to the UE, therefore there is no impacts on the UE

· eNB: There will be one more type of eNB ID, the eNB need be able to derive the eNB ID from the ECGI e.g. in ANR procedure. More configurations in eNB are needed to differentiate the length of eNB ID by the ECGI range or other configuration. 
· CN: The MME needs to be upgrade to understand the new type of eNB ID. 

· UTRAN/GSM: UTRAN/GSM needs to be upgrade for this new type eNB ID. The NRT of neighbouring BTS and RNC is also needed to be configured this new type of eNB ID.
· WLAN: WT needs to be upgrade to understand the new type of eNB ID.

· Impact on the Billing system and Location system
· There is no impact on the billing system because this is based on the IP address of P/S-GW, and may include the ECGI&TAI.
· There is no impact on location system. Impact on specification , existing features and procedures

· The eNB ID is widely used to uniquely identify the eNB, which is used in all interfaces involving eNB. The specifications need to be updated for this new type of eNB ID, which including S1AP, XwAP, X2AP, RANAP. 
· The intra-RAT impact is including the handover, general procedures involving eNB ID.
· The inter-RAT impact is mainly on the neighbour relation configuration, RIM, and handover procedure.
· Impact on interworking with legacy nodes

· The legacy node will reject the message including the new type of eNB IDs.
· Impact on CAPEX/OPEX
· There is no impact on OPEX, but need to update the neighbouring nodes to understand the new eNB ID.
· With the extended length of eNB-ID, the multiple eNBs with the same 20 bits eNB-ID are permitted to be deployed in the same region. This will provide flexibility for network planning.
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.
· Impact on existing nodes (UE, CN and upper layers, eNB, UTRAN, GSM, WLAN)

· UE: There is no impact on the UE implementation, but the existing SIM card needs to be configured with the new PLMN of the operator.

· eNB: The existing eNBs need to be configured with the new PLMN of the operator.

· CN: The MME needs to be configured with the new PLMN of the operator. 

· UTRAN/GSM: The existing nodes also need to be configured with the new PLMN of the operator.

· WLAN: WT needs to be configured with the new PLMN of the operator.

· Impact on the Billing system and Location system
· The Billing system and Location system need to be upgrade for the new PLMN.
· Impact on specification , existing features and procedures

· No impacts on existing specifications. 
· Impact on interworking with legacy nodes

· The legacy node may reject the message including the new PLMN. 
· Impact on CAPEX/OPEX
· The operator needs to apply a new PLMN. 
· All the existing nodes need to be configured with new PLMN. 
· All the existing SIM cards need to be configured with the new PLMN as EPLMN.
2.3 Reusing eNB ID in different geographic areas
This solution is to reuse eNB IDs for the areas that are geographically very far apart. 
· Impact on existing nodes (UE, CN and upper layers, eNB, UTRAN, GSM, WLAN)

· There is no impact on existing nodes.

· Impact on the Billing system and Location system
· There is no impact on the billing system because this is based on the IP address of P -GW, and may include the ECGI&TAI.
·  There is no impact on the location system if the ECGI is not reused. 
· Impact on specification , existing features and procedures

· This is violating the uniqueness of the eNB ID in a PLMN.
· Impact on interworking with legacy nodes

· The reusing should be carefully planned and far apart from each other, otherwise the legacy nodes may reject the message with reused eNB-ID
· Impact on CAPEX/OPEX
· The operator needs carefully plan for the reusing and private solution to identify the node location. The complexity of the planning will be highly increased with the number of eNB ID reusing increasing.
3   Conclusion
Based on the discussion in this paper, we propose RAN3 to agree the impact analysis to the TR:
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