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Abstract: Are described the proposed new functions: central coordination and special routing and their impact on data transfer, mobility, CoMP, etc.
Introduction

The requirements indicated in TR 38.913 ‎[1] include some aspects not yet addressed in TR 38.801v010:
“-
Mobility interruption time means the shortest time duration supported by the system during which a user terminal cannot exchange user plane packets with any base station during transitions. The target for mobility interruption time should be 0ms.
- 
The RAN architecture shall support tight interworking between the new RAT and LTE.
-
The RAN architecture shall support connectivity through multiple transmission points, either collocated or non-collocated.

-
The RAN architecture shall enable a separation of control plane signalling and user plane data from different sites.

-
The RAN architecture shall support interfaces supporting effective inter-site scheduling coordination.

-
Different options and flexibility for splitting the RAN architecture shall be allowed.

-
The RAN architecture shall allow for C-plane/U-plane separation.

-
The RAN architecture shall allow deployments using Network Function Virtualization.”
We perceive that there are three essential new elements relative to the existent architecture, listed below:
· Effective inter-site coordination of scheduling for multiple transmission points, LTE or NR based

· Allowance for C-plane/U-plane separation, LTE or NR.
· Use of NFV technique for LTE or NR including flexibility for splitting the RAN architecture.
· No mobility interruption time even with non-split bearers.

In our pair contribution R3-161120 ‎[2] we have described a proposed architecture with UP-CP separation, introducing two new logical nodes: Central Coordinator and Special Router. In this contribution we will describe the functionality of these blocks.

Reminder of the proposed architecture
Our starting point is Figure 3 in ‎[2] and the proposed text for architecture, reproduced below. 

RAN Architecture includes the following functional modules within each Base Station System:

· On the higher layer partition, the higher layers UP and the higher layer Controller.

· On the lower layers partition, an R-TP includes either only the RRH in case of ideal backhaul or the lower layers partition existing in each R-TP. For implementing the lower layers of RAN, the UP and CP are not separated, however an R-TP include a local Controller of the lower layers .

·  The operation of the system is coordinated at the higher hierarchical control level by a Central Coordinator.

· The Base Station System additionally includes a Special Router, which under the Central Coordinator control forwards the UP PDUs to one or multiple R-TPs. The Special Router supports mobility between R-TPs, multi-connectivity, beamforming and CoMP Joint Processing with Joint Transmission, implying simultaneous data transmission from multiple points (part of or entire CoMP cooperating set) to a single UE or multiple UEs in a time-frequency resource.

· The RAN coverage is changed: from the existing coverage based on physical coverage associated with one controller and scheduler, to extended coverage based on multiple schedulers and their associated PHY. The new system forms a Base Station System (BSS).

· The BSS can also include a non-split NR base station and a LTE eNB; both the non-split NR and the eNB may receive the user plane from the core or from the Special Router. On the CP, they may be connected to the core and/or to the Central Coordinator.

· The multi-connectivity is realized by:

· Coordinating the bearer split by the Central Coordinator

· Coordinating the operation of the Special Router by the Central Coordinator, such to forward the user PDUs of split bearers or the user data of the full bearers to the selected R-TP (Radio Transceiver Point including the lower layers of RAN) and/or to the NR or eNB base stations.
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Figure 1  RAN initial architecture
Impact of the new architecture on RAN functions
The new architecture impacts mobility and the functions related to inter-base station coordination, as described in TS 36.401 ‎[3]. The tracked-changes are relative to the text already existing in ‎[3].
Start of text proposal
7.2.1
Transfer of user data

This function provides user data transfer capability across the E-UTRAN between the S1 and Uu interfaces. 
In the case of protocol split between higher layers and lower layers, the UP at the split point is routed to the selected   R-TP(s), based on the R-TP selection and transmission mode selected by the Central Coordination function.
7.2.5
Mobility control functions

7.2.5.1
Handover
This function manages the mobility of the radio interface. It is based on radio measurements and it is used to maintain the Quality of Service (QoS) requested by the EPC. It contains the function of transferring the context data between source node and target node.

Handover may be directed to/from another system (e.g. LTE to UMTS handover). 

The handover preparation is done in the target network side and final handover decision is done in the source network side.
For handover within a BSS, the selection of the Radio Transceiver Point (R-TP) is done by a Central Coordinator function. The Special Router function implements the decision of the Central Coordinator function and forwards the user plane to the selected R-TP(s) in accordance to the operational mode indicated by the Central Coordinator function.
7.2.5.2
void

7.2.5.3
void

7.2.5.4
Multi Connectivity

NR supports Multi Connectivity operation whereby a UE with appropriate capabilities is configured to utilise radio resources provided by several R-TPs and/or NR base station and/or eNB base station.      
7.2.6
Inter-cell interference coordination

This function is to manage radio resources (i.e. the radio resource blocks) such that inter-cell interference is kept under control. This function is a multi-cell RRM function that needs to take into account information (e.g. the resource usage status and the traffic load situation) from multiple cells. Within a BSS, the operation of this function is controlled by a Central Coordination function.
7.2.7
Connection set-up and release

This function is responsible for the control of connection element set-up and release in the E-UTRAN. The purpose of this function is:

1)
to participate in the processing of the end-to-end connection set-up and release; and

2)
to manage and maintain the element of the end-to-end connection which is located in the E-UTRAN.

In the former case, this function is activated by request from other functional entities at call set-up/release. In the latter case, i.e. when the end-to-end connection has already been established, this function may also be invoked to cater for in-call service modification or at handover execution.

7.2.8
Load balancing

Load balancing has the task of handling uneven distribution of the traffic load over multiple cells. The purpose of load balancing is thus to influence the load distribution in such a manner that radio resources over multiple cells remain highly utilized and the QoS of in-progress sessions is maintained to the greatest extent possible and call dropping probabilities are kept sufficiently small. Load balancing algorithms may result in intra-LTE or inter-RAT handover or cell reselection decisions with the purpose of redistributing traffic from highly loaded cells to under-utilized cells. 
The algorithms may also result in adaptation of mobility parameter settings via exchanges over the X2 interface. Within a BSS, the operation of this function is controlled by a Central Coordination function.
7.x.x Central Coordination function
The Central Coordination function, based on information provided by the lower hierarchical controllers or by the Core functions, decides the operation of the BSS (Base station System) with respect to:
a.
Transmission point(s) selection;
b.
Mobility;
c.
Power levels of DL or UL transmissions;
d.
Coordination of protected resources;
e.
Operation in CoMP JP transmission modes;
f.
Operation in multi-connectivity transmission mode;
g.
Inter-operator infrastructure and/or spectrum sharing.
7.x.y Special Routing function

The Special Routing function is located within the Base Station System (BSS), between the higher layers processing in a Central Unit and the lower layer processing in an R-TP, NR base station or eNB base station.

The Special Routing function, based on messages received from the Central Coordination function, prepares the packets for transmission to the selected R-TPs while considering the transmission mode specified by the Central Coordination function. For example, in CoMP JP, the same PDU may be transmitted to multiple R-TPs.
End of proposed text
Conclusions
Conclusion 1: Are proposed two new functions within a BSS: Central Coordination and Special Routing and the adaptation of the existing text to consider these functions.
Conclusion 2: Are proposed changes to be included in TR 38.801 ‎[4], relative to the text in TS 36.401. 
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