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1. Introduction
This contribution contains text proposals (based on an initial discussion) for RRM function definition and the more detailed RRM functionality in Annex 
RRM operation
The Radio Resource Management function is the heart of the mobile system, coordinating the system activities related to physical resource allocation. Such activities include resource scheduling for user data, control information, reference signals. The related functionality, such as transmission and MIMO mode selection, mobility, load balancing, user data allocation per antenna port, per PDU session flow split (or radio bearer split) and/or allocation to antenna ports, policies related to Network Slicing is also controlled and coordinated by RRM. 

In case of functional split between a Central Unit and Distributed Units of a base station, the RRM functionality is also split between these Units.
The RRM function receives reports regarding the operation of the PHY (Physical Layer), Layer 2 MAC and RLC layers from infrastructure plane and from UE. The RRM also coordinates the UP traffic in relation to the congestion over the air interface and/or over the backhaul.

In this contribution we address the missing descriptions in TS38.401‎[1].

Cells and sub-cells

RAN1 considers that a cell can be formed by sub-cells, where a sub-cell is created by a TRP. A gNB-DU can include one or more TRPs.

For measurements within a cell it will be necessary to allocate non-colliding symbols (coordinated CSI-RS transmission) at least for CSI-RS reference signals and the Central RRM will allocate these symbols to each DU. In dense deployments it may be even needed to allocate non-colliding symbols also between different interfering base stations.

Given the overhead created by the RE (Resource Elements) allocation to measurements, a solution discussed in RAN1 considers the multiplexing of these symbols, creating a real time pattern. The control of this allocation will be in the responsibility of the Central RRM. The RRC protocol will transfer this information to UE.

Observation1: F1-C protocol will transfer the semi-static or dynamic assignment of the CSI-RS symbols to each DU.

RRM functions
In case of the high layers split, the RRM functions are split into Central RRM functions and Distributed RRM functions, based on their location in gNB-CU or gNB-DU. 
In addition there is a higher layer and lower layer coordination, as detailed below:
2. TP for RRM functions 
Insert in draft TS 38.401‎[1], Annex 1
RRM functions

Update the following table in 38.401 as shown:

	RRM functions 
	Function description
	Location

	Radio bearer control
	Establishment, maintenance and release of radio bearers
	gNB-CU

gNB-DU 

	Radio admission control 
	
Interaction with the NR Core for responding to a new call request
Selection of the Cell which has the necessary resources for call admission
	gNB-CU 

gNB-DU

	Connection mobility control 
	Management of radio resources in connection with idle or connected mode mobility
Serving Cell(s) selection, implying also serving gNB-DU(s) selection; a multitude of criteria, including energy saving, are used
Handover preparation or cancellation

	gNB-CU 



	Load balancing
	To handover a part or the entire UE traffic to a Cell

	gNB-CU
gNB-DU

	Dynamic resource allocation  - Packet scheduling 
	Allocate and de-allocate radio resources to user and control plane packets
	gNB-DU 

	Cell on/off
	Adaptively turn the DL transmission of a cell on and off
	gNB-CU)
gNB-DU 

	Inter-RAT Radio resource management
	Management of radio resources in connection with inter-RAT mobility
	gNB-CU

	Provide information to RRC function in gNB-DU on scheduling
	Provide information on scheduling to be transmitted on  logical control channels 
	gNB-DU

	Provide information to the relevant gNB-DU and to RRC function on reference signals resource allocation
	Provide information to RRC function on reference signals allocation per TRP and gNB-DU

	gNB-CU

	Control PDU session allocation per DU
	Allocate a flow or radio bearer belonging to a PDU session to a specific DU, based on offered traffic, its 5QI, resource availability and interference creation
Send the decision to gNB-DU and UP Forwarding function in gNB-CU
Allocate tunnel-end ID in up-link per DU and UE
	gNB-CU
gNB-DU

	Control of PHY diversity
	Decide on TRPs providing PHY diversity

Instruct the gNB UP on PDU duplication

Synchronize the TRPs on the relevant cells (sub-cells) and DU(s)
Send the decision to gNB-DU and UP Forwarding function in gNB
For UP, instruct the UE RRM function through RRC protocol to ensure PHY diversity
	gNB-CU
gNB-CU

	Dual/multi connectivity resource management
	Define the primary cell group and secondary cell group
Decide for relevant gNB-DU(s) on cell and sub-cell level allocation to primary or secondary cell groups
Decide of radio bearers and sub-bearer allocation per cell or sub-cell per relevant gNB-DU

Send the decision to relevant gNB-DU and UP Forwarding function in gNB
	gNB-CU

	Inter-cell coordination for CoMP
	1. User plane flows split, duplication (for PHY diversity, redundancy) and allocation per TRP
Time-frequency-space-power resource coordination including interference coordination

Multi-TRP/gNB-DU transmission modes and synchronization
Assignment of antenna ports and REs (Resource Elements) for some Reference Signals

User plane flows split, duplication (for PHY diversity, redundancy) and allocation per TRP
	

	NOTE: gNB-DU can handle connection mobility control in some cases, e.g., beam-based mobility.


 End text proposal
2 Proposals
Include the proposed TPs on RRM split in Annex 1 in draft TS 38.401.
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