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Introduction
In R3-162989 a new split option description has been provided. The TP below provides a description of such solution for addition to TR38.801
Text Proposal to TR38.801

------------------------------------------First Change------------------------------------------

[bookmark: _Toc465269091]11	RAN logical architecture for NR
[bookmark: _Toc465269092]11.1	Functional split between central and distributed unit
[bookmark: _Toc453159529][bookmark: _Toc460344288][bookmark: _Toc461015247][bookmark: _Toc461038377][bookmark: _Toc465269093]11.1.1	General description of split options
In the study item for a new radio access technology, 3GPP is expected to study different functional splits between central and distributed units. E-UTRA protocol stack is taken as a basis for further discussion, with the understanding that the conclusions may need to be revisited, once RAN2 defines the protocol stack for NR. The following functional splits between central and distributed unit are possible, as illustrated in Figure 6.1.2.1-1.


Figure 6.1.2.1-1: Function Split between central and distributed unit
Option 1 (1A-like split)
-	The function split in this option is similar as 1A architecture in DC. RRC is in the central unit. PDCP, RLC, MAC, physical layer and RF are in the distributed unit.
Option 2 (3C-like split)
-	The function split in this option is similar as 3C architecture in DC. RRC, PDCP are in the central unit. RLC, MAC, physical layer and RF are in the distributed unit.
Option 3 (intra RLC split)
-	Low RLC (partial function of RLC), MAC, physical layer and RF are in distributed unit. PDCP and high RLC (the other partial function of RLC) are in the central unit.
Option 4 (RLC-MAC split)
-	MAC, physical layer and RF are in distributed unit. PDCP and RLC are in the central unit.
Option 5 (intra MAC split)
-	RF, physical layer and some part the MAC layer (e.g. HARQ) are in the distributed unit. Upper layer is in the central unit.
Option 6 (MAC-PHY split)
-	Physical layer and RF are in the distributed unit. Upper layers are in the central unit.
Option 7 (intra PHY split)
-	Part of physical layer function and RF are in the distributed unit. Upper layers are in the central unit.
Option 8 (PHY-RF split)
-	RF functionality is in the distributed unit and upper layer are in the central unit.
Editor’s note: The options represented consist of a non-exhaustive list. The work in other working groups on protocols and functions definition shall be monitored and further split options based on such progress shall be added or removed if needed.
Flexible functional split
Some of the benefits of a New RAN architecture with the deployment flexibility to split and move functions between central and distributed units are below:
-	Flexible HW implementations allows scalable cost effective solutions
-	A split architecture (between central and distributed units) allows for coordination for performance features, load management, real-time performance optimization, and enables NFV/SDN
-	Configurable functional splits enables adaptation to various use cases, such as variable latency on transport
The choice of how to split functions in the New RAN architecture depends on some factors related to radio network deployment scenarios, constraints and intended supported services. Some examples of such factors are:
-	Need to support specific QoS settings per offered services (e.g. low latency, high throughput)
-	Need to support specific user density and load demand per given geographical area (which may influence the level of RAN coordination)
-	Need to be able to function with transport networks with different performance levels, from ideal to non-ideal
The NR design should support the flexibility to move RAN functions between the central unit and distributed unit depending on the factors above, and should be studied.
[bookmark: _Toc461015248][bookmark: _Toc461038378]The support of cascaded functional splits with different split options should not be precluded. A cascaded function split is a deployment with e.g. one intermediate CU and/or DU between a CU and DU pair.
[bookmark: _Toc465269094]11.1.2	Detailed Description of Candidate Split Options and Justification
[bookmark: _Toc460344289]
[bookmark: _Toc461015249][bookmark: _Toc461038379][bookmark: _Toc465269095]11.1.2.1	Option 1 (RRC/PDCP, 1A-like split)
[bookmark: _Toc461015250][bookmark: _Toc461038380]Description: In this split option, RRC is in the central unit. PDCP, RLC, MAC, physical layer and RF are in the distributed unit, thus the entire user plane is in the distributed unit.  
Benefits and Justification:
-	This option allows a separate U-plane while having a centralised RRC/RRM.
-	It may in some circumstances provide benefits in handling some edge computing or low latency use cases where the user data needs to be located close to the transmission point.
Cons:
-	Because of the separation of RRC and PDCP, securing the interface in practical deployments may or may not affect performance of this option.
-	It needs to be clarified whether and how this option can support aggregation based on alternative 3C.
[bookmark: _Toc465269096]11.1.2.2	Option 2 (PDCP/RLC, 3C-like split)
Description:  In this split option, RRC, PDCP are in the central unit. RLC, MAC, physical layer and RF are in the distributed unit.  
Option 2-1: In an alternative realisation this option can be achieved by separating the RRC and PDCP for the CP stack and the PDCP for the UP stack into different central entities.
Benefits and Justification: 
· This option will allow traffic aggregation from NR and E-UTRA transmission points to be centralized.  Additionally, it can facilitate the management of traffic load between NR and E-UTRA transmission points.   Fundamentals for achieving a PDCP-RLC split have already been standardized for LTE Dual Connectivity, alternative 3C. Therefore this split option should be the most straightforward option to standardize and the incremental effort required to standardize it should be relatively small.   

· It enables centralisation of control policies associated to QoS, RRM, Mobility across different DUs

· It enables centralisation of UP traffic handling towards multiple DUs, which facilitates frequency resource aggregation

In addition to the benefits above, Option 2-1 provides the following benefits:
· It enables centralisation of the PDCP layer, which is predominantly affected by UP processes and that scales with UP traffic load
· It enables centralisation of the RRC layer, which is predominantly affected by CP processes to handle the UE context and that scales with CP processes




------------------------------------------End of Changes------------------------------------------
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