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Introduction

This paper includes:
· Proposal for overall evaluation and comparison of solutions 14 and 18
· Proposal for interim conclusions for the related key issue #13

Based on the overall evaluation and comparison provided below, it is concluded that neither solution 14 nor 18 can fulfil the desired use cases for restricting an RG to a specific house or office when using NG-RAN access. For NG-RAN access, possibly new types of solutions, e.g. based on eLCS or other technologies, would be needed to fulfil the use cases. Since there is no time to investigate new solutions as part of the study, it is proposed that such work could done in a later phase. Therefore, it is proposed to focus the work in rel-16 to enhance mobility restrictions to cover wireline access.
Proposal

It is proposed to update TR 23.716 as follows

***** First Change *****

8.2.X 
Interim conclusions for key issue #13 (mobility restrictions)
NG-RAN access (FWA):

To support mobility restriction based on RG/UE location when RG/UE connects over NG-RAN access, it is concluded that the rel-15 solution for Service Area Restrictions and Forbidden Area can be re-used as is, with no updates due to this study. 
This means that the area definition is based on TAs and use cases where it is desired to restrict access for FWA to a small area such as a single household or single office building may not be supported (since TAs typically cover a larger area). Further work on features to support access restrictions with finer granularity will not be done in rel-16 but may be done in a later release. 
Wireline access and Hybrid access: 

To support mobility restriction based on RG/UE location when RG/UE connects over wireline access, it is concluded that the rel-15 solution for Service Area Restrictions and Forbidden Area shall be extended to cover area definition based on Line Id(s). It is concluded that the type of location information in the Allowed Area, Non-Allowed Area and Forbidden Area IEs stored in UDM and provided to AMF is enhanced to support also Line ID(s). 
The interface between PCF and AMF is enhanced to handle Service Area Restrictions containing Line ID(s). 

AMF is enhanced to enforce Service Area restrictions and Forbidden Area based on Line ID when 5G-RG is using wireline access. 

NOTE: 
Since Allowed Area and Non-Allowed Area is not provided to the UE/RG when using wireline access, there is no impact to the NAS protocol. 

***** Next Change *****

X
Evaluations 
X.1 
Evaluation for key issue #13

There are two solutions addressing KI#13: Solutions #14 and #18. The solutions are evaluated according to the following criteria:

- 
Type of restriction 

-
Granularity of area

- 
Fulfilment of use cases, i.e. to restrict usage to a house or an office
- 
(R)AN impacts

- 
5GC impacts

- 
Solution maturity / Open issues 

	Criteria / Solution
	Solution #14: “Registration restriction support”
	Solution #18: “Mobility Restrictions to support W-5GAN use cases”
	Comment

	Type of restriction
	Registration
	As per rel-15, i.e. either service level restriction (Service Area Restriction) or registration (Forbidden Area)
	

	When RG is connected via NG-RAN access
	Granularity of restriction in case of NG-RAN access
	Can restrict to one or multiple cells. Extension of area depends on cell size. Typically ranges from 100 m to several kilometres
	Can restrict to one or multiple TAs. Extension of area depends on number of cells in TA and cell size. Typically ranges from 500 m to several kilometres
	

	
	Fulfilment of use cases, i.e. to restrict usage to a house or an office
	No. Not possible to restrict to specific houses or offices unless cells are very small and house/office/property size is very big
	No. Not possible to restrict to specific houses or offices unless TAs are very small and house/office/property size is very big
	Neither solution fulfils the intended use case

	
	NG-RAN impacts
	RAN need to support Handover Restriction List on cell level granularity. 
	Update to existing Handover Restriction List to allow a “white list” IE for forbidden TAs in addition to TA “black list”.
	RAN impacts for sol #14 has not been studied by RAN. May also impact handling of RAN areas in case of RRC INACTIVE

	
	5GC impacts
	New area restriction concept in UDM, AMF
	No impacts for SAR. Extension to TA “white list” in addition to TA “black list” for forbidden area
	

	
	O&M impacts
	Need to maintain up-to-date mapping between Cell IDs and geographical location. This may be significant work since cell planning can frequently change as cells are added/removed/moved. It e.g. requires impacted RG subscriptions in UDM to be identified when a new cell is deployed. There is also a large risk for incorrect service denials in case subscription data is not fully up to date at all times, e.g. when a new cell is deployed. 
	Need to maintain up-to-date mapping between TAIs and geographical location. Should be less effort than sol#14 since TA coverage is more static
	

	When RG is connected via wireline access
	Granularity of restriction in case of wireline access
	Line
	Line
	

	
	Fulfilment of use cases, i.e. to restrict usage to a house or an office
	Yes, possible to restrict to single household/office per Line ID
	Yes, possible to restrict to single household/office per Line ID
	

	
	Wireline access impacts
	None
	None
	

	
	5GC impacts
	New area restriction concept in UDM, AMF
	Extension of existing mobility restriction solutions by supporting SAR and FA based on Line ID.
	

	
	O&M impacts
	Need to maintain mapping between Line ID and home/office
	Need to maintain mapping between Line ID and home/office
	

	
	Open issues
	- NG-RAN aspects, e.g. how Ran handles cell-based HR?

- How does AMF and UE handle Registration Area if not all cells in the RA is allowed?
	No open issues
	


***** End of Changes *****
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