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Abstract of the contribution: This document provides information that explains the analysis behind the impacts of the proposed RAN2 RAN Sharing enhancement.
1. Discussion
3GPP RAN2 has discussed extension to Release14 EUTRA RRC system information broadcast message, which would allow a shared Rel14 EUTRA Cell to broadcast separate Cell Access Related Info values (Cell Identity, Tracking Area Code and CSG-ID) for different supported PLMN sets.

This proposal is driven by US CBRS use case (new EUTRA band 48), where the novel shared spectrum access paradigm creates new opportunities and incentives for deploying shared band 48 EUTRANs. 

2 Solution Details

The following subsections describe the background of the solution agreed at RAN2 on high level:

2.1 Proposed EUTRA RRC Extension

With Release 13 EUTRA RRC, a shared EUTRA cell is able to broadcast just single set of Cell Access Related Info in SIB1 [Figure (a) below]. Sharing PLMNs thus need to coordinate and agree on values that suit for all the PLMNs. When UEs detect from SIB1 that their selected PLMN is supported by the cell, all UEs read the same Cell Access Related Info values from the SIB1 and use them in their communication with the EUTRAN & EPC.

The proposed enhancement extends EUTRA RRC System Info Broadcast so that it becomes possible to broadcast different Cell Access Related Info values for different PLMN sets [Figure (b) below]. Each UE now picks the values that apply to its selected PLMN, ignores the other broadcasted values and proceeds exactly as without the RRC broadcast extension. 
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2.2 EPC Point of View

EUTRAN informs EPCs the list of supported PLMNs. With Release 13 RRC, a EUTRA Cell can support just one PLMN set and thus just one EPC set [Figure (a) below]. To support multiple PLMN sets in a given location, two separate eNBs are required to be deployed side by side [Figure (b) below]. With the proposed Rel 14 RRC enhancement it is possible to implement a eNB that support more than one PLMN sets via common set of physical cells and thus the eNB supports more than one EPC sets. EUTRAN will communicate with these EPC sets fully separate from each other [Figure (c) below]. Also, the maximum number of PLMNs supported by a eNB does not change. From EPC point of view there is no difference between situations (a), (b) and (c).        
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2.3 UE Point of View

Band Supporting Pre release 14 UEs: UEs see only the PLMNs and the associated Cell Access Related Info which are broadcasted in the original SIB1 fields and can normally camp on the cell for those PLMNs. UEs are not able to detect those PLMNs and their associated Cell Access Related Info which are broadcasted in the proposed SIB1 Rel14 extension fields and thus are not able to camp on the cell for those PLMNs. The existence of proposed extension has no impact to Pre Rel 14 UE operation.
Band Supporting Re14+ UEs: UEs are able to receive all broadcasted information and are able to pick the applicable value based on the selected PLMN. Also, the maximum number of PLMNs supported by a eNB does not change. The proposed extension has no impact to Rel 14+ UEs operation beyond the selection of applicable broadcast values.
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2.4 PLMN Operator Point of View

The proposed RRC extension does not influence the deploying PLMN operator at all. Whoever deploys the EUTRAN can always use the existing SIB1 fields for its own PLMN-ID and the associated Cell Access Related Info and can thus serve any band supporting UE. 

For the additional sharing PLMN operators, there would be now a choice (at the discretion of the deploying PLMN):

1. Reuse the Cell Access Related Info values from the deploying PLMN Operator and thus be able to use the shared EUTRAN to serve all band supporting UEs (PLMN becomes a secondary PLMN for the cell)

2. Set own Cell Access Related Info values for the shared EUTRA cells and thus use the shared EUTRAN to serve Rel14 compliant band supporting UEs (PLMN becomes an alternative Primary PLMN for the cell)

The trade off between these two options may be different depending on the PLMN operator, the use case for the shared EUTRAN deployment, the utilized EUTRA band and even the deployment timeframe. Existence of Option 2 does not have any impact to the capability of a PLMN operator to use option 1.
The impacts of this proposal have the following conclusions: 

· Impact would be fully contained within the EUTRA UEs and the EUTRANs which support the enhancement 
· Use of this feature in a given EUTRAN would be fully transparent to all involved EPCs 

· Use of this feature in a given EUTRAN would be fully transparent to all NAS procedures
· Use of this feature in a given EUTRAN would be fully transparent to pre Release 14 UEs

· There is no impact to any existing EUTRAN sharing or any other EPS system functionality

· TS 36.331 (EUTRA RRC) is the only protocol specification that would be impacted by this enhancement. If desired, descriptive text about this enhancement could be added to the Release 14 version of TS23.251. 
3. Proposal
As SA2 guidance for RAN2, it is proposed to inform RAN plenary and RAN2 that SA2 has not identified any technical impacts on specifications under its responsibility from the endorsed RAN2 solution. 
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