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Introduction
At the March RAN plenary meeting, a new Study Item was agreed in RP-170843 [1] on the Evolution of the UTRAN Architecture. 
Following the agreement at the previous RAN3 #95 bis meeting to adopt Option 2 High Layer Functional Split and Separated Control and User Planes for New Radio, we provide a number of practical architectural scenarios for a similar (or identical) E-UTRAN architecture / combined E-UTRA/NR RAN architecture.
These scenarios also incorporate separated Control and User Plane Entities.
The scenarios described in this contribution are evolved versions of the Option 3x architecture described in the TR 38.801 [2]. 
Architectural Scenarios
A number of scenarios are illustrated in this section. In these architectures we make use of the following design rules:
· RRM/RRC/PDCP-C and PDCP-U located at “Centralised Units” that may be physically separated from each other, and from the Distributed Units
· RLC/MAC/PHY/RF Located at the Distributed Unit  
· Separated Control and User Planes
· Separated Control and User Plane Functional Entities
· Control Signalling to flow over SCTP 
· User Plane traffic to flow over GTP-U
· Location of the Control Plane Entity can be flexible
· Location of the User Plane CU can be flexible.
· To minimise user plane latency, packets must be stopped in only two “3GPP aware” locations. These are the DU and a Centralised location hosting PDCP-U and (for option 3 architecture family) the S/PGW.
· To minimise OPEX, the number of centralised locations hosting PDCP-U needs to be minimised, and the architecture shall support the use of a second choice, more distant location in case of failure of the first choice site. Hence the functional split between CU and DU shall permit one way latencies of at least 8ms between DU and CU.
Scenario 1
In the basic scenario, using the basic “option 2” TR 38.801 CU/DU split, the LTE RAN is split as shown in the following figure:
[image: ]
[bookmark: _GoBack]Figure 1 Scenario 1 LTE-LTE Split RAN Architecture

Scenario 2
For dual connectivity using LTE and NR, the architecture is shown in the following figure. Compared to scenario 1, in this scenario, the SCG LTE base-station is replaced with a NR base-station.
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Figure 2 Scenario 2 LTE-NR Split RAN Architecture
Scenario 3
The flexibility of this design approach is illustrated in the next two scenarios. In Scenario 3 it is assumed that latency of the transmission medium is greater than 8ms and the Control entity is located closer to the DUs. This scenario is also applicable in the case that the RRM/RRC/PDCP-C entity is controlling a cluster of DUs e.g. to support multi-cell coordination radio features.
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Figure 3 Scenario 3 LTE-NR Split RAN Architecture with Control Entity located Closer to the DUs

Scenario 4
The flexibility of this design approach is further illustrated in Scenario4. In this example, the Control Entity is located in the LTE DU and depending on the physical design of the DU, the Control Entity can manage both the LTE and NR DUs
[image: ]
Figure 4 Scenario 4 LTE-NR Split RAN Architecture with Control Entity in the LTE DU
The architecture shown in Scenario 4 is suitable to Low Latency applications where the UE or any other device, required fast signalling between the UE and the network. 
Distributed RRM
In a previous Vodafone contribution [3] we introduced the concept of Split RRM. In this approach slow changing radio conditions are managed by a Common RRM Function at the Centralised Control Unit and fast changing radio parameters are managed by Local RRM functions at the DUs. See the following figure
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Figure 5 Common and Local RRM
By adopting this Distributed RRM feature, the LTE split architecture would have a common RRM in the Centralised Control Unit and DUs would have a Local RRM function to manage the fast changing radio conditions. The basic Scenario 1 with Distributed RRM functions are shown in the following figure:
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Figure 6 LTE-NR Split RAN Architecture with Common and Local RRM functions
Overall Architecture 
By expanding the interfaces and various functions the overall evolved LTE architecture, based on the design rules is illustrated in the following figure:
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Figure 7 Overall Evolved LTE Split RAN Architecture

Conclusion
In this contribution we have illustrated a number of variants of the evolved LTE architecture based on the Option 2 High Layer Functional split architecture and separated Control and User Planes. 
The scenarios further illustrated the flexibility that is now at our disposal to design a network to cope with transmission latencies and to provide low latency signalling.
Proposal: Based on the Scenarios illustrated in this contribution we kindly ask RAN3 to adopt these architectures and principles in the new TR on E-UTRAN architecture evolution.
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