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Introduction
A reasonable number of network operators use shared LTE RANs. The potentially different future investment plans of the sharing operators, the unknown results of future spectrum auctions, and the desire for rapid service launch mean that it is necessary to ensure that 3GPP Standards can support the operation of non-shared New Radio nodes from shared LTE eNodeBs with the Option 3 family of Architectures.
The analysis presented in this document illustrates how a Dual Connectivity scheme can provide Option 3 or 3X type connectivity between shared LTE eNodeB and a non-shared NR Node in a MOCN configuration.
MOCN Option 3 Architecture with non-shared NR node 
The following Figure 1, illustrates a MOCN shared RAN architecture, with a non-shared NR Node attached. In this configuration the shared LTE eNodeB is the Master node and the NR is the Secondary Node. 
The shared RAN architecture consists of shared transmission network, and a shared eNodeB. The control signalling is provided by MMEs over S1-MME interfaces and data from the S-GW flows over the S1-U interfaces to the shared eNodeB. A common RRM in the shared eNodeB provides resource management of both networks. 
[image: ]
[bookmark: _Ref487803121]Figure 1 MOCN Shared LTE eNodeB, non-shared NR node, Architecture Option 3 
In the Option 3 configuration shown in Figure 1, the NR Node is controlled by the shared LTE eNodeB through the X2-C interface and user data flows over the X2-U interface from the PDCP-U in the master eNodeB. While the RRM functional split between Master Cell group and Secondary cell group is not changed, never the less the ALGORITHMs that the Master Cell Group uses are likely to need modification. These modifications are needed to ensure that for example Operator 1 and 2 still each get equal share of the LTE resources, and Operator 2 has full use of the non-shared NR Node.
[bookmark: _GoBack]Observation 1: The shared eNodeB need to support at least Release 12 Dual Connectivity Standards. 
Observation 2: Option 3 Architecture seems to be able to be applied to the case of MOCN shared LTE and non-shared NR resources.
Observation 3: The resource allocation (and scheduling) algorithms in the Master Cell Group are likely to need modification.
Observation 4: The Master Cell Group needs firmware/software upgrades, e.g. (in line with RAN 2 LS to SA3 in R2-1707501) to support the NR-PDCP, and (in line with ongoing SA2 work) to optionally report to the MME the data volume sent across NR. Consequently the PDCP-U shown in Figure 1 will need upgrading. 
MOCN Option 3X Architecture with non-shared NR node
An alternative deployment scenario of Option 3X is shown in the following Figure 2. 
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[bookmark: _Ref488054872]Figure 2 MOCN Shared LTE eNB, Non-Shared NR node, Architecture Option 3X 
The Option 3X architecture enables (but does not mandate) high capacity dedicated transmission to connect the Non-Shared NR Node to Operator 2’s S-GW.
In the same manner as for Option 3, above, the ALGORITHMs used by the Master Cell Group for resource scheduling will need modification to handle the mix of shared and unshared resources.
In contrast to Option 3, the shared cell need not implement the NR-PDCP functionality. However, signalling capability for X2-C support of Option 3X, and for e.g. “NR data volume reporting” on X2-C and S1, would be needed within the shared eNodeB. 
Observation 5: Option 3X Architecture seems able to be applied to the case of MOCN shared LTE and non-shared NR resources, and, compared to Option 3, it offers additional transmission network flexibility.
Observation 6: The resource allocation (and scheduling) algorithms in the Master Cell Group are likely to need modification.
Observation 7: as the Master Cell group does not provide the NR-PDCP functionality, the Master Cell Group is likely to only need software upgrades.
Observation 8: For the 3X Architecture, a new Flow Control mechanism would be required between the eNodeB and the NR Node to control the flow of user data from the NR Node to the eNodeB
Discussions
While the integration of shared LTE eNodeB and non-shared new NR nodes appears feasible, discussion and agreement on a number of topics is welcomed.:
Q1: (For Option 3) Could the legacy PDCP of the shared eNodeB be upgraded to support the new non-shared NR Node? 
Q2: For the Option 3 Architecture, could existing X2 interface, support interface to the NR Node? Or would the new non-shared NR Node have to operate on reduced X2 functionality? 
RAN3 is kindly asked to review the configurations illustrated in this contributions and where possible provide the necessary answers to the questions raised above. 
Conclusions and Proposals 
 From the technical discussion presented the following observations can be drawn:
Observation 1: The shared eNodeB need to support at least Release 12 Dual Connectivity Standards. 
Observation 2: Option 3 Architecture seems to be able to be applied to the case of MOCN shared LTE and non-shared NR resources.
Observation 3: The resource allocation (and scheduling) algorithms in the Master Cell Group are likely to need modification.
Observation 4: The Master Cell Group needs firmware/software upgrades, e.g. (in line with RAN 2 LS to SA3) to support the NR-PDCP, and (in line with ongoing SA2 work) to optionally report to the MME the data volume sent across NR. Consequently the PDCP-U shown in Figure 1 will need upgrading. 
Observation 5: Option 3X architecture seems able to be applied to the case of MOCN shared LTE and non-shared NR resources, and, compared to Option 3, it offers additional transmission network flexibility.
Observation 6: The resource allocation (and scheduling) algorithms in the Master Cell Group are likely to need modification.
Observation 7: as the Master Cell group does not provide the NR-PDCP functionality, the Master Cell Group is likely to only need software upgrades.
Observation 8: For the 3X Architecture, a new Flow Control mechanism would be required between the eNodeB and the NR Node to control the flow of user data from the NR Node to the eNodeB
In this document, we have illustrated how Dual Connectivity and Architecture Option 3 or 3X can provide connectivity to the non-shared NR Node from a shared LTE eNodeB. 
Based on the configurations presented, we believe SA5 Working Group should be informed to create suitable O&M configuration parameters for such deployments. 
We kindly ask RAN3 to adopt Architecture Option 3 and 3X for shared LTE RAN connectivity with non-shared NR Node. 
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