3GPP TSG SA WG5 (Telecom Management) Meeting #122
S5-187226
November 12 – 16, 2018, Spokane, Washington, USA
revision of S5-187xxx
Source:
Intel
Title:
pCR 28.861 Add key issues overview for 5G SON study
Document for:
Approval
Agenda Item:
6.6.8
1
Decision/action requested

The group is asked to discuss and approve the proposals.
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Rationale
The TR for 5G SON study is supposed to cover all of the SON cases for 5G, so it is beneficial to provide an overview of the key issues addressed by this TR. The SON issues are categorized into automated creation, automated optimization, automated healing, automated energy saving, and SON coordination.
Some SON concepts (e.g., ANR, MRO, MLB, and CCO etc) have been already defined for LTE, those SON concepts may be applicable to 5G, however the requirements and solutions need to take into account the functions specific to 5G radio technology.
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X
Key issues overview
X.1
Introduction 

This clause provides the overview of the key issues studied in this technical report related to SON for 5G networks. The issues are categorized into automated creation, automated optimization, automated healing, automated energy saving, and SON coordination. The key issues for each category are briefly described in the following subclauses. The use cases, potential requirements, and possible solutions corresponding to each key issue are described in other clauses.

Some SON concepts have been already defined for LTE, those SON concepts may be applicable to 5G, however the requirements and solutions need to take into account the functions specific to 5G radio technology.
X.2
Automated creation

X.2.1
Automated creation of virtualized NFs

The virtualized NF are automatically created by the management system, for the purposes of:

-
Deployment of the NFs based on the network planning;

-
Adapting to the dynamic changes of traffic volumes and service demands in the networks.

As part of automated creation, the virtualized NFs are also automatically set with initial configurations for the NFs and their interfaces.

X.2.2
Self-establishment of non-virtualized NFs

The non-virtualized NF (e.g., gNB DU) is automatically established, when it plugs and connects to the IP network.

For LTE, the similar SON function has been defined for eNB in TS 32.501 [a]. For 5G, the self-establishment capability is expected to support for any type of non-virtualized NFs (but not only the Base Stations).

As part of self-establishment, the non-virtualized NF is also automatically set with initial configurations for the NF and its interfaces.

X.2.3
Automated creation of NSSIs

The NSSIs are automatically created by the management system, based on the requirements for NSSIs received from a management function (e.g., NSMF).

X.2.4
Automated creation of NSIs

The NSI(s) are automatically created by the management system based on the received service requirements (e.g., SLA for the communication service, or the network requirements for the network slice instance(s) in case of the NSaaS (Network Slice as a Service)).
X.2.5
Automatic Neighbour Relation (ANR)

The neighbour relations, including intra-5G neighbour relations and inter-RAT neighbour relations, are automatically established by the gNB and the management system. 

The ANR concept defined for LTE in TS 32.511 [b] may be applicable to 5G.
X.2.6
Automated Physical Cell ID (PCI) assignment

The PCI is be automatically assigned to an NR cell by the gNB DU and the management system.

The framework for PCI selection defined for LTE in TS 36.300 [c] (see clause 22.3.5) may be applicable to 5G.
X.3
Automated optimization

X.3.1
Coverage and Capacity Optimization (CCO)

The CCO is to automatically optimize the coverage and capacity for radio networks, with the consideration of trade-off between each other. The CCO concept defined for LTE in TS 28.628 [d] may be applicable to 5G, however the functions specific to 5G radio technology (e.g., beam management) need to be taken into account.
X.3.2
Mobility Robust Optimization (MRO)

The MRO is to automatically detect and solve the problems relate to the intra-5G and inter-RAT mobility, which include (but not limited to):

-
Too early handover;

-
Too late handover;

-
Handover to wrong cell;

-
Unnecessary handover;

-
Ping-pang handover.

The MRO concept and mechanism defined for LTE in TS 28.628 [d] and TS 36.300 [c] may be applicable to 5G.

X.3.3
Mobile Load Balancing (MLB)

The objective of MLB is to automatically distribute cell load evenly among cells or to transfer part of the traffic from congested cells, by means of optimizing the inter-5G and inter-RAT mobility parameters.

The MLB concept and mechanism defined for LTE in TS 28.628 [d] and TS 36.300 [c] may be applicable to 5G.

X.3.4
Inter-cell Interference Coordination (ICIC)

Inter-cell interference coordination is to manage radio resources such that inter-cell interference is kept under control. ICIC mechanism includes a frequency domain component and time domain component. ICIC is inherently a multi-cell RRM function that needs to take into account information (e.g. the resource usage status and traffic load situation) from multiple cells.

The ICIC concept defined for LTE in TS 36.300 [c] may be applicable to 5G.

X.3.5
Automated Random Access Channel (RACH) optimization

The RACH parameters, for example listed in the following, are optimized automatically to achieve a better performance for UE random access.
-
RACH configuration (resource unit allocation);

-
RACH preamble split;

-
RACH back-off parameter value;

-
RACH transmission power control parameters.

The RACH optimization concept defined for LTE in TS 36.300 [c] may be applicable to 5G.

X.3.6
Automated resource optimization for network slicing

The resource allocation for the NSI(s) in NF(s) are optimized automatically based on the traffic volume occurring on the NSI(s).

X.3.7
Automated migration of virtualized NFs

The virtualized NF(s) are automatically migrated from one NFVI to another, for the purposes of (not limited to):

-
Supporting the QoS requirements for a specific area;

-
Meeting the QoS requirements for the interface with another NF;

-
Affinity and anti-affinity considerations;

-
Back-up for disaster recovery.
X.4
Automated healing

X.4.1
Cell Outage Compensation (COC)

The COC is to automatically detect and compensate an outage cell (if cannot be recovered).

The COC concept defined for LTE in TS 32.541 [e] is also applicable to 5G.

X.4.2
Automated recovery of NF software fault

The fault on the NF software is automatically detected and recovered.

The automated recovery of NE software fault scenario defined for LTE in TS 32.541 [e] is also applicable to 5G.
X.4.3
Automated healing of infrastructure fault

The fault on the infrastructure (including the NFVI for virtualized NFs and hardware for non-virtualized NFs) is automatically detected and healed.

The scenario of self-healing of board faults defined for LTE in TS 32.541 [e] is also applicable to 5G, however 5G is expected to cover other kinds of infrastructures (e.g., NFVI).

X.5
Automated Energy Saving

X.5.1
Intra-5G Energy Saving in 5G networks

For energy saving purpose, in an off-peak-traffic situation, some functions of an NR cell or a NF are powered-off or restricted in resource usage in other ways, whereas the cell or NF is still controllable, and the coverage or capacity of the energy saving cell or NF is taken over by other NR cells or NFs.

The intra-RAT Energy Saving scenarios defined for LTE in TS 32.551 [f] are is also applicable to 5G, with the consideration that the RAT is for 5G instead of LTE.
X.5.2
Inter-RAT Energy Saving

For energy saving purpose, in an off-peak-traffic situation, some functions of an NR cell or a NF are powered-off or restricted in resource usage in other ways, whereas the NR cell or NF is still controllable, and the coverage or capacity of the energy saving cell or NF is taken over by the cells or NFs of another RAT.

The inter-RAT Energy Saving scenarios defined for LTE in TS 32.551 [f] are is also applicable to 5G, with the consideration that the cell for energy saving is of 5G instead of LTE.

X.6
SON coordination

Some SON functions eventually affect the same network parameters, thus these SON functions need to be coordinated to prevent or resolve the conflicts.

The SON coordination concept defined for LTE in TS 28.628 [d] is also applicable to 5G, however the new 5G SON functions and the 5G specific network parameters affected by the 5G SON functions need to be taken into account.
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