3GPP TSG-RAN WG3 Meeting #Ad-Hoc




          R3-170095
Spokane, Washington, USA,  17th – 19th January 2017






RPA160001

Source:
IAESI, Thales, Fairspectrum, VTT
Title:
TP for central solutions for interactions between NR functions 
Document for:
Approval

Agenda Item:
10.2.3
Abstract: 
Introduction

This TP proposal is based on the contributions R3-170092 ‎[2]and R3-170093‎[3].
Insert new section in TR 38.801 section 6.2

RRM functions dependency and time scale

The following table indicates whether a specific function interacts with the operation of other functions. 

Functions which interact intra-gNB and inter-gNB 

	
	NR Functions
	Intra gNB / DU Functions
	Inter-gNB functions
	Interactions
	Latency

	1
	Radio Admission Control
	YES
	
	Interacts with 3, 4, 6, 7, 8
	Low

	2
	Connection Mobility Control
	YES
(per DU control)
	YES
(inter-gNB mobility)
	Interacts with 3, 4, 6, 7
	Low

	3
	Dynamic Resource Allocation - Packet Scheduling
	YES

(per DU scheduling)
	
	Interacts with functions 1, 2, 4, 5, 6, 7, 8, 9
	Very low

	4
	Inter-cell Interference Coordination
	YES
(inter-DU ICIC)
	YES

(Inter-gNB ICIC)
	Interacts with functions 3, 6, 7, 8, 9
	Low

	5
	Inter-RAT Radio Resource Management
	YES
(different RATs per DU)
	YES
	Interacts with 3,4,6
	Medium

	6
	CoMP
	YES
(Inter-DU CoMP)
	YES

(Inter-gNB CoMP)
	Interacts with functions 3, 4, 5, 7, 8, 9
	Low

	7
	Cell on/off and cell discovery
	YES

DU cell on/off and cell discovery
	
	Interacts with functions 3, 4, 5, 6, 8, 9
	Low

	8
	Network slicing
	YES

(Intra-gNB/DU network slice support)
	
	Interacts with functions 3, 4, 6, 7, 8, 9
	Low

	9
	Dual Connectivity
	YES

(Intra-gNB/inter-DU dual connectivity)
	YES

(Inter- gNB dual connectivity)
	Interacts with functions 3, 4, 5, 6, 7, 8
	Medium


There are multiple interactions between the NR functions. The following solutions can be used for handling these interactions:
Solution 1: Scheduling function becomes responsible for coordination of all other functions. 
Advantages:
a. Have a central coordinating function.

Disadvantages:

a. In the centralized gNB there are multiple instantiations of the scheduling function, one per DU, such that no one of them sees the entire gNB system;
b. The scheduling function is local, so cannot coordinate an entire system;
c. The scheduling function may be located in DU, such that the latency of communication with CU-located functions may be high;
d. The processing time of the detailed information received from other functions may impede on the rea-time performance of scheduling.

Solution 2: There is no central coordination of the interacting network functions. In this case the information will be exchanged between the interacting functions and each function will make its own decisions.
Advantages:

· Decentralization of decisions may conduct to faster decisions;
Disadvantages:

· The per-function decisions may negatively affect the performance of the network, as they are based on the past information;
· The per-function decisions may create a storm of messages and measurements affecting the stability of the system and delaying the response of other functions;

· Given the system complexity and the dense deployment, the scheduling of new traffic by one node will impact the reliability and capacity of other interacting nodes.
Solution 3: Introduction of a Central Coordination funtion
This function, at a hierarchically higher level, will receive information, in general pre-processed and targeted for central coordination from other functions within the same gNB or from other gNBs, will process this information and will coordinate the other functions by allowing some local flexibility of operation. 
Advantages:

· Coordinated operation of NR functions, providing maximum performance and stability;
· Decouple the local decisions from system-wide decisions;

· Allow fastest operation of each network function, due to up-front coordination of the resource allocation and allowance of some local flexibility;
· Remove the disadvantages of placing the scheduler in DU, as the scheduling remains coordinated
· Lower traffic for getting the measurement results as compared with Solution 2, as the measurement results are distributed to a single function and not to a multitude of functions.

Disadvantages:

· Higher standardization efforts due to the new coordination messages for those network functions located in DU.

In our view the advantages of this approach are significantly higher than the disadvantages.
End of text changes
Proposal
Insert a new section in TR 38.801 section 6.2 based on the proposed text.
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