3GPP TSG-RAN WG3#123bis                                             
                     R3-241833
Changsha, China, 15 – 19 April 2024
Agenda item:
12.3
Source:
Nokia
Title: 
[TP for TR 38.799] Initial Access Control of 5G Femtos
Document for:
Approval
Introduction

At the last RANP#102 meeting, the study item of 5G femto was agreed with the following scope:

The objectives of the 5G Femto study are as follows:

-
Study the overall RAN architecture and required functional and procedural impacts for supporting 5G Femto deployments [RAN3]. 

-
Study how to define the 5G access control mechanism by (re-)using the existing CAG functionality and identify needed enhancements (if any) [RAN3].
-
Clarify the access to local services from the 5G Femto via collocated local UPF and identify issues, if any [RAN3].

NOTE 1: The study involves a gap analysis of existing 5G functionality with HomeNB functionality.

NOTE 2: No impact on the UE.

NOTE 3: Coordination with other WGs (e.g. SA2) when needed.

This paper analyses how to reuse the existing CAG functionality developed for PNI NPN for defining the 5G Femto access control operating in closed mode and especially if any adaptation or enhancement is necessary to this functionality for the Initial access control. 

Discussion
Connecting or accessing an open 5G Femto cell doesn’t need any special handling compared to microcell.
However, a Femto cell can also typically be closed, therefore restricting access only to some selected subscribers. This restricted access is similar to access to CAG cells, such as developed for PNI NPN. 

From RAN3 viewpoint the protocol solution introduced for NPN should be reused. However, access control in general can take place at different steps and therefore the reusability of the PNI NPN solution needs to be investigated in more details for each step.
In the paragraph below we investigate the step of initial access control.

Initial access to the 5G femto

When the UE establishes the connection via the 5G Femto, a control of this initial access must take place. For PNI NPN, this initial access control is done in the AMF. The AMF is the natural place for the access control to take place since the AMF has the Allowed CAG list for the UE. The 5G Femto just needs to send the list of supported CAG IDs. It is proposed to reuse same principle for 5G Femtos.

Proposal 1: perform initial access control on 5G Femto in the AMF.

In order to perform the initial access in the AMF the 5G Femto needs to send its list of supported CAG IDs to the AMF. For PNI NPN the list of CAG IDs of the cell from which the UE accesses in sent in the Initial UE Message, however it is sent embedded in the NPN Access Information IE

9.3.3.46
NPN Access Information
This IE contains information to perform access control for NPN.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NPN Access Information
	M
	
	
	

	>PNI-NPN Access Information
	
	
	
	

	>>Cell CAG List
	M
	
	9.3.3.47
	


This NPN Access Information is included in the Initial UE Message as follows:

9.2.5.1
INITIAL UE MESSAGE

This message is sent by the NG-RAN node to transfer the initial layer 3 message to the AMF over the NG interface.

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	NAS-PDU
	M
	
	9.3.3.4
	
	YES
	reject

	User Location Information
	M
	
	9.3.1.16
	
	YES
	reject

	· -     -
	
	
	
	
	
	

	NPN Access Information
	O
	
	9.3.3.46
	
	YES
	reject

	· -    -
	
	
	
	
	
	

	eRedCap Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore


The RAN3 work item asks to reuse existing CAG “functionality” but not necessarily to reuse the exact same information elements. It says “does not preclude some enhancements if needed”.
Therefore, there are two possible ways to reuse CAG functionality for initial access control at stage 3 level:

· Option 1: reuse and the existing information elements by renaming them, so that they become generic.
· Option 2: introduce a new IE in the Initial UE Message “5G Femto Access Information” also containing the list of CAG IDs of the cell but dedicated for 5G Femto feature.

Proposal 2: RAN3 to decide at stage 3 level whether to reuse the NPN Access Information IE in the Initial UE Message or introduce an equivalent new 5G Femto Access Information IE. 
Regardless of the choice made in proposal 2, the fact that CAG functionality is reused for initial access control according to proposal 1 should be captured in the TR 38.799 in a first step. 
The following text is proposed, in the spirit of stage 2 level text:

Proposal 3: capture the following TP in the annex A for the initial access control.

6.3
Access control in 5G Femtos
During the establishment of the UE-associated logical NG-connection from the 5G Femto towards the 5GC, the AMF checks whether the UE is allowed to access the cell.

Conclusion and Proposals
This paper has provided an overall view on the initial access control for 5G Femtos. It has concluded that the CAG concept and functionality used in NPN can be reused for 5G Femtos and makes following detailed proposals:

Proposal 1: perform initial access control on 5G Femto in the AMF.

Proposal 2: RAN3 to decide at stage 3 level whether to reuse the NPN Access Information IE in the Initial UE Message or introduce an equivalent new 5G Femto Access Information IE. 

Proposal 3: capture the TP for TR 38.799 in the annex A for the initial access control.
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Annex A: TP for the TR 38.799
6.3
Access control 
During the establishment of the UE-associated logical NG-connection from the 5G Femto towards the 5GC, the AMF checks whether the UE is allowed to access the cell.
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