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Abstract: This paper proposes a new solution for KI#1 to support Satellite Access control mechanism for UEs accessing Satellite with gNB on board.
1. Discussion
[bookmark: _Hlk145365979]This PCR is proposed a solution for KI#1, Support of Regenerative-based satellite access, to enhancement access control for UEs using Satellite RAT.
Motivation of this solution:
When considering RAN (gNB/eNB) boarding on the NGSO satellite, the nature of the communication characteristics between the UE on the ground and the gNB/eNB boarding on the Satellite in the sky would result in some limitations to the applicable services:
· In view of required QoS provisioning, long latency and varied jitter would impose restrictions on accommodating UEs using Satellite access for delay sensitive services, e.g. streaming video.
Observation#1: UEs using satellite access would not be able to get required QoS of some services. 
· For NTN, a satellite in geosynchronous orbit (GEO) may have a beam footprint diameter ranging from 100 Km to 3500 Km. For low-earth orbit satellite systems (LEO), the beam footprint diameter can range from 50 m to 1000 km (Ref: 3GPP TR 38.821). In contrast, TN typically have a coverage diameter of 0.5-10 Km. Because of its large footprint, a satellite beam/cell serves more users than a TN cell. The altitude at which satellites operate can range from approximately 36000 Kms for GEOs to 600 Kms for LEOs. Since these distances are several orders of magnitude larger than comparable distances for TN, link capacity for NTN can be relatively low, compared to TN. 
Observation#2: NTN with gNB/eNB boarding on the satellite would experience more congestion than TN with gNB/eNB on the ground because a NTN cell typically serves more users and has lower capacity than a TN cell. 
· Currently, in TS23.501 [5] clause 5.4.11.8, the access control mechanism is based on mobility Forbidden area information and service area restrictions mechanism. The AMF provides the UE with mobility Forbidden Area information defined by TAI(s) or Service Area Restrictions which consist of either Allowed Areas or Non-Allowed Areas. If the UE detects that the gNB broadcasts SIB indicating TAI(s) which is within its configured mobility Forbidden Area or Service area Restrictions, the UE does not use the Satellite access. 
Observation#3: the restriction is too extreme to accommodate the traffic that may be suitable for Satellite access. As such, more sophisticated access control mechanisms are needed.  
Proposal: This PCR proposes a solution to enhance the access control mechanism by enabling network deployments to control which services/traffic flows (e.g., applications and/or type of application) can get access to the 5GS when a UE using Satellite access to RAN boarding on the NGSO satellite. 
2. Proposal
It is proposed to include this solution in TR 23.700-29.
[bookmark: _Toc517082226]* * * * First change  * * * *
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc146636840][bookmark: _Toc148441192][bookmark: _Toc151176058][bookmark: _Toc151701866][bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc510604403][bookmark: _Toc22214904][bookmark: _Toc23254037][bookmark: _Toc146636837][bookmark: _Toc148441189]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	KI#1
	KI#2
	KI#3
	

	Solution X: Satellite Access Control for applicable services
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* * * * Second change (All new) * * * *
[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041][bookmark: _Toc146636841][bookmark: _Toc148441193][bookmark: _Toc151176059][bookmark: _Toc151701867]6.X	Solution #X: Satellite Access Control for applicable services
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc146636842][bookmark: _Toc148441194][bookmark: _Toc151176060][bookmark: _Toc151701868]6.X.1	Description
[bookmark: _Toc500949101]Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub) clause(s) may be added to capture details.
[bookmark: _Toc22214910]This solution proposes to enhance satellite access control for KI#1: Support of Regenerative-based satellite access. 
When considering RAN boarding on NGSO satellite, the nature of the communication characteristics between the UEs on the ground and the RAN boarding on the Satellite in the sky would result in some limitations to the applicable services. 
· In view of required QoS provisioning, long latency and varied jitter would impose restrictions on accommodating UEs using Satellite access for delay sensitive services, e.g. streaming video.
· NTN with RANs boarding on NGSO satellites would experience more congestion than RANs in TN on the ground because a satellite cell typically serves more users in broader coverage and has lower capacity than a cell in a TN. 
· Currently, in TS23.501 [5] clause 5.4.11.8, the access control mechanism is based on mobility Forbidden area information and service area restrictions. If the UE detects that the RAN broadcasts SIB indicating TAI(s) which is within its configured mobility Forbidden Area or Service area Restrictions, the UE does not use the Satellite access. The restrictions are too extreme to accommodate the traffics that may be suitable for Satellite access. 
This solution aims at enabling Satellite access control for allowing 5G network for controlling access for a particular services/traffic flows (e.g., applications and/or type of application) when a UE using Satellite access to RAN boarding on NGSO satellite. The principles of the solution are as follows:
· The network operator can provision URSP rules to UE with a new Route Selection Descriptor (RSD) component to indicate RAT Type restriction or RAT Type preference. 
· The RAT Type preference indicates the Preferred RAT Type when the UE establishes or select a PDU Session for the matching TD of the URSP rule.
· The RAT Type restriction indicates the disallowed RAT Type when the UE establishes or select a PDU Session for the matching TD of the URSP rule.
· For example, when the UE using a Satellite access for an application associated with a particular Connection Capabilities determines a matched TD of an URSP rule, the RSD of the URSP indicates to the UE whether routing the traffic to the PDU session if preferred or restricted by the operator. 
The implementation for the enhancement of the RSD for an URSP rule is as shown below:
[bookmark: _CRTable6_6_2_13]Table 6.X-1: Route Selection Descriptor
	Information name
	Description
	Category
	PCF permitted to modify in URSP
	Scope

	Route Selection Descriptor Precedence 
	Determines the order in which the Route Selection Descriptors are to be applied. 
	Mandatory
(NOTE 1)
	Yes
	UE context

	Route selection components
	This part defines the route selection components
	Mandatory
(NOTE 2)
	
	

	SSC Mode Selection
	One single value of SSC mode.
(NOTE 5)
	Optional
	Yes
	UE context

	Network Slice Selection
	Either a single value or a list of values of S-NSSAI(s).
	Optional
(NOTE 3)
	Yes
	UE context

	DNN Selection
	Either a single value or a list of values of DNN(s).
	Optional
	Yes
	UE context

	PDU Session Type Selection
	One single value of PDU Session Type
	Conditional
(NOTE 8)
	Yes
	UE context

	Non-Seamless Offload indication
	Indicates if the traffic of the matching application is to be offloaded to non-3GPP access outside of a PDU Session.
	Optional
(NOTE 4)
(NOTE 10)
	Yes
	UE context

	ProSe Layer-3 UE-to-Network Relay Offload indication
	Indicates if the traffic of the matching application is to be sent via a ProSe Layer-3 UE-to-Network Relay outside of a PDU session.
	Optional
(NOTE 4)
(NOTE 10)
	Yes
	UE context

	ProSe Multi-path Preference
	Indicates if the traffic of the matching application is preferred to be sent via a PDU Session over the Uu reference point and a ProSe Layer-3 UE-to-Network Relay outside of a PDU session.
	Optional
(NOTE 9)
(NOTE 10)
	Yes
	UE context

	Access Type preference
	Indicates the preferred Access Type (3GPP or non-3GPP or Multi-Access) when the UE establishes a PDU Session for the matching application.
	Optional
	Yes
	UE context

	[new] RAT Type preference or restriction

	[new] Indicates the preferred/restricted RAT Type when the UE establishes/selects a PDU Session for the matching application.
	Optional
	Yes
	UE context

	PDU Session Pair ID
	An indication shared by redundant PDU Sessions as described in clause 5.33.2.1 of TS 23.501 [2].
	Optional
(NOTE 10)
	Yes
	UE context

	RSN
	The RSN as described in clause 5.33.2.1 of TS 23.501 [2].
	Optional
(NOTE 10)
	Yes
	UE context

	Route Selection Validation Criteria
	This part defines the Route Validation Criteria components
	Optional
	
	

	Time Window
	The time window when the matching traffic is allowed. The RSD is not considered to be valid if the current time is not in the time window.
	Optional
	Yes
	UE context

	Location Criteria
	The UE location where the matching traffic is allowed. The RSD rule is not considered to be valid if the UE location does not match the location criteria.
	Optional
	Yes
	UE context




[bookmark: _Toc23254043][bookmark: _Toc146636843][bookmark: _Toc148441195][bookmark: _Toc151176061][bookmark: _Toc151701869]6.X.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911][bookmark: _Toc23254044][bookmark: _Toc146636844][bookmark: _Toc148441196][bookmark: _Toc151176062][bookmark: _Toc151701870]No changes are required for the related URSP provisioning procedures.
6.X.3	Impacts to Services, Entities and Interfaces
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.
PCF: configures the URSP rule that includes a new RSD component.
UE: considers RAT type preference or restriction when enforcing the URSP rule.
* * * *End change * * * *
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