3GPP TSG SA WG5 Meeting #125 Ad-hoc
S5-194060
June 25-28, 2019, Sapporo, Japan
revision of S5-19xabc
Source:
Intel, Verizon, ETRI
Title:
Discussion paper for load balance optimization
Document for:
Discussion and Endorsement
Agenda Item:
4.4.5
1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
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3
Background and observation

Clause 4.3.5 in [3] indicated that the LB concept and mechanism defined for LTE in TS 28.628 [2] and TS 36.300 [1] may be applicable to 5G. The load balancing optimization function in TS 28.628 [2]) includes the LB monitor function and the LB policy control function in NM and DM, as shown in the figure below, where the LB monitor function monitors the LBO related performance counters or alarms, and the LB policy control function is responsible for the configuration of the LBO policies and targets for the LBO decision algorithm.

The LBO decision algorithms in eNB or node B use the load information (e.g. radio resource usage, HW / TNL load indicators, Composite Available Capacity, … ) exchanged between neighboring eNBs via the X2 interface to decide the LBO actions (see clause 22.4.1 in TS 36.300 [1]). Tha actions may include the changes of handover and/or reselection parameters for a gNB, aiming to redistribute user traffic among neighboring cells. However, before reaching the decision on an action, such gNB may need to initiate the negotiation procedure with its neighbours that need to acknowledge if would accept traffic offlaoding. If so, these neighboring gNB(s) may need to change mobility setting. Therefore, the LBO for LTE is based on D-SON.
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The NG-RAN consists of a set of gNBs with or without function split connected to the 5GC through the NG interface (see caluse 6.21.1 in TS 38.401 [4]).
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For a gNB with function split, the following figure shows that a gNB may contain a gNB-CU and one or more gNB-DU that are connected via the F1 interfaces. A gNB-CU may contain a CU-CP and one or more CU-UP(s) that are connected via E1 interfaces. Each gNB-DU is connected to CU-CP and CU-UP via F1-C and F1-U interfaces respectively. A gNB-CU is connected to another gNB-CU via the F1-C interfaces.
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Observations:

1) D-LBO defined for LTE may be reused in gNB without functional split.
2) LBO for a gNB with function split is much more complicated, based on the following reasons:

· A gNB has a lot more network functions, such as a CU-CP, 1-N CU-UP, and 1-M gNB DU, and interfaces, (1-M F1-C, 1-N E1, 1-M*N F1-U).

· There will be huge number of load information (e.g. radio resource usage, composite available capacity, HW, and VR usage data for each network function, and transport network load for each interfaces) sent over the Xn-C interface.
· A CU-CP in a gNB exchnages load information with other gNB(s) via Xn-C interfaces, where

· CU-CP receives user plane load information from one or more CU-UP that may receive load information from one or more gNB-DU.

· CU-CP receives control plane load information from one or more gNB-DU.
· Coordination of virtualized resource changes is needed, as each CU-CP may need to request the virtualized resource changes.
· The negotiation between network functions (i.e. gNB-DU, CU-CP, CU-UP) in multiple gNBs is needed before reaching a decision on a LBO action.  

Therefore, C-LBO should be used in a gNB with functional split, where C-LBO communicates directly with gNB-DU, CU-CP, CU-UP, since D-LBO cannot be scaled, and will be too complicated to be implemented.
3
Proposal
It is proposed to:

- 
D-LBO for a gNB without function split.

-
C-LBO for a gNB with functional split.
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