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[bookmark: _Ref298777854]Introduction
The telecom industry is now working on the development of the next Radio Access Technology (RAT) generation, NR. The capabilities of NR should extend far beyond existing radio technologies and shall address high traffic growth and increasing demand for high-bandwidth connectivity.
In 2G and 3G systems, the network configurations were based initially on information from planning tools and drive tests. With the development of 3G Long Term Evolution (LTE), also known as 4G, requirements on management simplicity and cost efficiency were voiced by operators. During the LTE development, a great focus was put on creating solutions for Self-Organizing Networks (SON). One of the first SON solutions introduced in the standards was the Automatic Neighbor Relation (ANR) functionality, to automatically generate relations between radio network entities. Such relations are used to establish connections between entities, support mobility, load balancing, dual connectivity, etc., and ANR is seen as significantly reducing the planning and operation costs for operators [1]. Therefore, automatic establishment of relations is believed to be important in NR radio networks as well.
One can expect that the challenging NR requirements will result in an even higher emphasis on the need for seamless mobility than in legacy RATs, which further increases the importance of automatic relation establishment in NR. In addition, an extensive use of beamforming, together with a lean design of NR will bring new challenges and additional scope to the relation management.
Discussion
Background
[bookmark: _Toc455652885]Given the ultra-lean principle, an introduction of any new signal or message over the radio interface, which are not directly related to the delivery of user data, needs to be carefully motivated. In addition, signals and messages can be transmitted on demand or regularly with a certain periodicity. The cost of transmission requests and broadcast periodicity also has to be assessed when evaluating new signals or messages.

[bookmark: _Toc455653699]Given the ultra-lean principle, an introduction of any new signal or message over the radio interface, which are not directly related to the delivery of user data, needs to be carefully motivated.
[bookmark: _Toc455652886][bookmark: _Toc455653700]Signals and messages can be transmitted on demand or regularly with a certain periodicity. The cost of transmission requests and broadcast periodicity also has to be assessed when evaluating new signals or messages.

Relations in NR
Relations in 5G can be between the different entities, supporting different radio resource management procedures. Such procedures include mobility, load and traffic sharing, multi-connectivity, etc. The following relations can be relevant for discussion:
· Relations between base stations are closely related to establishment of a signaling connection over X2, and such a signaling connection enables coordination of resources and identifiers, supports mobility, load and traffic sharing, multi-connectivity etc. The base stations may be supporting only the new NR network, only legacy radio access technologies, or combinations. A feature managing such relations will be denoted Automatic Base Station Relations, (ABSR).
· Relations between beams are used for more dynamic resource management and beam (re-)assignments, but can also support mobility from one base station to another while adhering to the ultra-lean design principle. The relations can be intra-base station relations, or inter-base station relations. In the latter case, the base station relation is a strong enabler. A feature for such relations will be denoted Automatic Beam Relations, (ABR).
Additionally, there might be more relations such as relations between a base station and transmission/reception point (TRP), relations between a base station and beams and relations between a TRP and beams, etc. However, most of these relations are of intra-base station nature and can be left as internal implementation.

[bookmark: _Toc455652888][bookmark: _Toc455653701]Two types of relations, namely relations between base stations and relation between beams, are of most importance in NR and should be further studied.
Automatic base station relation establishment
The objective of ABSR is to obtain an identity associated to a neighbor base station. Based on the identity, the base station can obtain the transport network layer address, establish a signaling path to the neighboring base station, setup X2 connection, etc. 
However, in NR base stations might not broadcast their gloal identity at all and even if so, due to the ultra-lean design principle, such transmissions would be rather infrequent. The challenge is then to find solutions for ABSR that can cope with this situation.   
[bookmark: _Toc455652890][bookmark: _Toc455653702]We need to study further schemes for automatic base station relations that can cope with the NR requirements.
Conclusions
The following has been observed:
Observation 1	Given the ultra-lean principle, an introduction of any new signal or message over the radio interface, which are not directly related to the delivery of user data, needs to be carefully motivated.
Observation 2	Signals and messages can be transmitted on demand or regularly with a certain periodicity. The cost of transmission requests and broadcast periodicity also has to be assessed when evaluating new signals or messages.

The following has been proposed:
Proposal 1	Two types of relations, namely relations between base stations and relation between beams, are of most importance in NR and should be further studied.
Proposal 2	We need to study further schemes for automatic base station relations that can cope with the NR requirements.

It is also proposed to agree to the TP in the following section
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[bookmark: _Toc453159550][bookmark: _Toc454284873]12	SON
Editor’s notes: Capture SON related aspects.
[bookmark: _Toc453159551][bookmark: _Toc454284874]12.1	Scope of SON for New RAT
Self-organizing network (SON) functions such as support for mobility robustness optimization, mobility load balancing, RACH optimization, energy savings, etc. were introduced in LTE to make deployment easier and cheaper. Equivalent functionality shall also be considered for the New RAT. In addition, new SON functionality may be considered, taking into account new NR features, new use cases supported by NR, and the operation in complex multi-RAT, multi-band and multi-vendor deployments.

12.2 Self configuration procedures

12.2.1 Automatic relations
Relations in 5G can be between the different entities, supporting different radio resource management procedures. Such procedures include mobility, load and traffic sharing, multi-connectivity, etc. The following relations are relevant for discussion:
· Relations between base stations: In this context, a base station is regarded as the entity that terminates the X2 connection (or any evolved version of X2 suited for the NR). Thus these relations are closely related to establishment of a signaling connection over X2 or equivalent interface, and such a signaling connection enables coordination of resources and identifiers, supports mobility, load and traffic sharing, multi-connectivity etc. The base stations may be supporting only the new NR network, only legacy radio access technologies, or combinations. A feature managing such relations is denoted Automatic Base Station Relations, (ABSR).
· Relations between beams: These relations are used for more dynamic resource management and beam (re-)assignments, but also support mobility from one base station to another while adhering to the NR ultra-lean design principle. The relations can be intra-base station relations, or inter-base station relations. In the latter case, the base station relation is a strong enabler. A feature for such relations is denoted Automatic Beam Relations, (ABR).
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