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1. Introduction
The high layer split of gNB in a gNB-CU and multiple gNB-DUs, including:

· gNB-CU control of the gNB-DUs;
· Execution of MAC functions, including the very low latency scheduling, delegated to gNB-DU;
· Lack of interfaces between gNB-DUs, making impossible the inter-gNB-DU distributed coordination;
· gNB-CU as central communication point of the gNB to external RAN and Core entities,
conducts to a centralized hierarchical architecture for the gNB, as included in our proposals, for example R3-161120.

The centralized gNB control hierarchy includes:
· A high level Central RRM group of functions, located in gNB-CU, performing also coordination functions, for example interference coordination or load coordination between gNB-DUs and between gNB-DUs and external gNBs; 
· Lower level control functions located in gNB-DU, for example the dynamic scheduling function, having rather stringent execution requirements.

This hierarchical control split with different latency requirements for the central control and coordination vs. distributed control and coordination requires in general two types of information:

· High level information for Central RRM functions, i.e. information providing an operational cell status summary; such information may be used by Central RRM functions in mobility control of the UE, for example gNB-DU or TRP (transmit/receive point in RAN1 vocabulary) selection;
· Detailed information, for example power levels per RB (resource blocks), as conveyed in LTE CoMP Hypothesis.

2. TP for Central RRM functions 
Insert section 5.x in draft TS 38.401‎[2]
Central RRM functions based on abstracted information

Central RRM functions control functions, based on abstracted information, are detailed below:
2.1.1 General Central RRM functions 
1. Call admission: 

a. Interaction with the NR Core for responding to a new call request
b. Selection of the Cell which has the necessary resources for call admission

2.    Serving Cell(s) selection, implying also serving gNB-DU selection

3. Load balancing between Cells, to handover of a part or the entire UE traffic to a Cell
4. Un-connected mode: Cell selection per UE

5. Connected mode mobility: 

a. Intra NG RAN handover preparation or cancellation
b. Intra gNB handover preparation or cancellation
6. gNB-Dual (multi) connectivity of an UE
a. Selection of serving Cells
b. Selection of external Cells
c. Selection of transmission mode for each Cell

2.1.2

Central RRM functions for Energy saving
1. gNB-DU selection, for example macro coverage or local coverage

2. Cell selection, for example high frequency or lower frequency

3. Switch-off of not-needed cells or gNB-DUs
2.2 Central RRM functions using detailed information
1. Inter-gNB-DU cell interference coordination
2. Inter base stations cells interference coordination.

End of change

3 TP for High level information
Insert section 5.y in 38.401

The following information allows the Central RRM to get a summary of the gNB operational status:
3.1.1 
Total frequency, time, power and space resources per cell 

The total number of time-frequency resources per cell should be indicated while using one of the possible time and frequency granularities. Another information of relevance is the maximum power and the spatial capability, i.e. the number of transmit antennas, the number of receive antennas and the supported MIMO modes.
It is understood that given the flexible allocation of resources for downlink and up-link, the cell capability can change.

3.1.2
Summary of the resource availability per cell

The summary of the available resources per cell can be presented as:
· Number or percentage of available non-restricted resources, i.e. the resources which are not restricted from p.o.v of transmitted power or antenna beam-width;

· Number or percentage of fully restricted resources, i.e. resources with transmitted power or beam-width below the lowest threshold;
· Number or percentage of partially restricted resources, i.e. resources with transmitted power or beam-width below the second threshold.

3.1.3 
Estimation of available capacity

When attempting to find one or more serving cells for a specific UE it is needed to assess the match between the RATs and frequency bands supported by both the UE and the potential serving radio nodes. The next step will be to determine the throughput or capacity required by the active PDU sessions and their traffic amount and QoS expectations per flow. 

gNB-DU should report to the relevant Central RRM functions what is the maximum throughput and the delay that can be achieved in each relevant cell while using the available time-frequency-space resources which are non-protected, medium protected or fully protected. Protection could result from the limitation of transmission power or from beamforming in the interfering cells.

In response, the relevant Central RRM function can make the actual cell allocation for serving each type of traffic of the UE and send messages to the gNB-CU traffic controller and flow Router regarding the traffic split to the gNB-DUs serving the UE and to the serving radio nodes.
UE service requirements 

An UE may run in the same time different applications, each one having different service requirements. Each application (session) may work with multiple parallel threads (QoS flows), while only part of the application threads may have special requirements on delay, throughput and user perceived throughput, resiliency, security, quality of experience (QoE).
A gNB-DU or gNB/eNB can further combine the QoS flow requirements from different UEs before reporting them to higher hierarchical network controllers, like Central RRM functions, or to control (MME) or user-plane (gateways) entities in the core network or to the OAM system.
UE detects a number of base stations, but not all are suitable for transmitting the low-latency traffic. Central RRM functions will select the appropriate cell for serving this demanding traffic. 
Network slices

A network slice is defined by the type of service provided by the Operator, where different policies can be applied per slice, for example billing and throughput limitation.

Minimum traffic to be served per network slice

When assigning resources to each network slice, the Central RRM functions should make sure that all the served UEs have assigned at least the minimum requested resources for operation such that the minimum traffic is served. In this mode will be satisfied the operator requirement of isolating the network slices one from the other.
Energy consumption

Traffic scheduling should be done in such a way to minimize the overall energy consumption. Central RRM functions need to consider the overall consumed energy when assigning traffic to different Cells.
For an UE in the active state the transmission-related energy consumption, excluding the energy required by the general computing, will depend mainly on the radio used power and the time of transmission.

The relevant UE parameters are:

· Total transmission power on all the used antennas;

· Time of transmission. 

Central RRM functions can coordinate the resources to be used in multi-connectivity.
For providing an energy-efficient solution, the Cell and implicit gNB-DU radio-node selection by Central RRM functions should consider parameters provided through a message by the base station or by the radio node including:

· Background (computing and air conditioning) consumed power;
· Consumed power for each additional W of radio transmission;
· Consumed power for powering-up the Cell.
· End of change

4 Proposals
Include the proposed TPs for section 5.x and section 5.y in draft TS 38.401.
References

[1] R3-161120, “5G access architecture with UP/CP separation”, IAESI, Thales, Fairspectrum, VTT
[2] R3-171307, “Update for draft 38.401 (2017-04)”, NEC
________________________________________________________________________________________________

Contact: Mariana Goldhamer

The work congNB-DUcting to this contribution has been supported as part of COHERENT project, receiving funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 671639.

