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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
 
	x
	Study 

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

2.2	Parent Work Item
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	N/A
	
	
	



2.3	Other related Work Items and dependencies
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	



Dependency on non-3GPP (draft) specification:
3	Justification
Minimizing capex/opex and cost vs price/GB is one of key issues for MNOs seeking to deploy new RAN nodes to extend their coverage or capacity, especially challenging for densified/small cells, indoor coverage, remote areas, ad-hoc hotspots. There is also a growing need for network redundancy, multi-tenant/layer services, shared RAN / CN services in several vertical industries (such as smart manufacturing, next generation utility networks, shipping industries etc.). For example, a sports venue may need to setup a temporary multi-MNO access at the stadium for visitors, a factory may run multiple NPN networks from different providers (can be a combination of SNPN and PNI-NPN).
In such scenarios, an MNOs or 3rd-party entity (e.g., premises/real-estate owner, small cells provider) can deploy RAN nodes as/where needed, to support the required supplemental coverage/capacity extension service.

Here within, the entity managing the supplemental network (RAN nodes(s) for coverage/capacity extension) is referred to as "SupNetSuNet provider". A ‘SupnetSuNet provider’ could be a MNO or a 3rd party entity, which may be same or different from the network node owner. There could be various business models and deployment options, e.g., the SupNetSuNet provider may own and manage the required spectrum (shared or licensed), enable access to NPN or public network services, etc.

The SupNetSuNet node owner can be incentivized by the SupNetSuNet provider, based on a business relationship with the MNO, for contributing to the MNO’s extended coverage and connectivity, e.g. based on proof of coverage/use. The supplemental network can also provide specific CN functions, e.g., for inter-connecting RAN to MNO core network, or for local breakout data connectivity. One important aspect and concept, in this type of deployments, regards the ability to support and provide reliable proof of coverage/usage mechanisms, managed and used by the SupNetSuNet provider to validate and report the achieved coverage or capacity (toward the MNO). To support that, it would be beneficial to consider “assisting” UEs (in addition to network nodes), located in the areas where the supplemental network is deployed, capable of performing proof-of-coverage and report data to the SupNetSuNet provider. These UEs can be normal UEs or dedicated UEs for proof-of-coverage purpose, and will be authorized and configured by the SupNetSuNet provider.

As indicated earlier, some example scenarios are indoor premises (e.g. shopping malls, commercial / enterprise / factory buildings), remote areas with no/limited MNOs coverage (e.g. rural), ad-hoc events / venues (e.g., music festival, sport venues). In those scenarios, applying the concepts above, a high-level service flow can be described as follows:
1. Premises owner or 3rd party entity or SupnetSuNet provider provisions and installs RAN nodes (supplemental network), in specific locations or areas, to be used and managed by the SupNetSuNet provider for access/capacity extension services;
2. Based on the deployment requirements, the SupNetSuNet provider configures RAN nodes (for UEs’ access, connection with the MNO’s network, etc.), e.g. via OAM mechanisms;
3. The SupNetSuNet provider configures participants for proof of coverage and collects proof of coverage/usage reports, to validate supplemental network operation and the achieved MNO coverage/capacity level;
4. The SupNetSuNet provider would be rewarded for the offered coverage/capacity extension services.

Looking at existing concepts and requirements, e.g. Neutral Host,  RAN sharing, NPN, PALS, Residential 5G or PIN, the following main gaps are observed:; 1) there can be specific SupNetSuNet policies and configuration between parties to provide a certain MNO coverage/capacity service; 2) support of new mechanisms may be needed for proof of coverage / usage configuration, collection and reporting, 3) specific security mechanisms, e.g. related to the authorization of SupNetSuNet nodes and confidentiality of user data using SupNetSuNet nodes. 

Therefore, SA1 should investigate use cases and potential requirements to fill those gaps and support new 5GS functionalities, including :
· Coordination between the SupNetSuNet provider and MNO (when applicable) for coverage/capacity extension service, e.g. in order to negotiate area or time for coverage/capacity extension, how much traffic/UEs are expected, determine and select candidate supplemental RAN nodes.
· Proof of Coverage / usage, e.g. how to configure and authorize the Proof of Coverage participants and operation, how to verify the location and coverage of the supplemental RAN nodes, their operation, availability time etc.
· Security aspects for authorization of supplemental network nodes/components and confidentiality of user data.
Scenarios where the SupNetSuNet provider and supplemental network provide coverage extension to multiple MNOs should also be studied.
Scenarios can also include SuNet RAN using satellite access.

Based on the above, it is proposed to start a SA1 study, with the objectives described in next section.
4	Objective
Study use cases and requirements to support different scenarios where a “SupNetSuNet provider”, which could be a network operator or 3rd party,  manages supplemental network resources / RAN nodes (deployed by the SupNetSuNet provider or an independent party) used to provide extended coverage and/or capacity services to other MNO(s)network operators (PLMN or NPN), e.g. in indoor, hotspot or rural areas. 

Aspects and functionalities to investigate should include:
· Coordination and exposure between the SupNetSuNet provider and the served MNO(s)network operator(s), for the control and settings of the coverage/capacity extension service and policies;
· Support of proof of coverage and/or usage for network operation verification, including configuration of participating UEs / entities, reporting to the SUPNetSuNet provider and exposure to the MNOnetwork operator(s);
· Gaps compared to existing coverage/usage measurement and reporting functionalities, e.g. MDT, should be investigated. 
· Security and confidentiality aspects, e.g. authorization of network nodes and user data confidentiality; 
· Other aspects, e.g. charging and regulatory requirements.

The study should include a gap analysis versus existing SA1 requirements and other functionalities.

NOTE: the above objectives assume no impacts to existing RAN sharing functionalities.

5	Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}
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