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Abstract of the contribution: The contribution proposes how to handle the provision of satellite coverage availability (SCA) information in 5GS and which interfaces to specify.
1
Introduction
During the 5GSAT_ARCH conference call on 07 Feb 2023 it was discussed how to handle the provision of satellite coverage data/area/map information, as captured in the following excerpt from the Rapporteur’s minutes:

AoB: discussion starts on wether satellite coverage data/area/map, whatever the final term, are to be provided by AF via NEF or  via O&M. Some companies (Thalse, Intel) mention the interest to have single AF providing coverage map data to UE via dedicated connexion and to AMF/MME via NEF/SCEF for gloabal coherency.  Thales mentions that defining & normalize interface will minimize integration efforts between Satellite network center and AMFs (for example in case of shared SAT NG-RAN).

In the remainder of this contribution we use the term Satellite Coverage Availability (SCA) information (rather than “satellite coverage data/area/map”), because the actual satellite coverage in a given geographical area can evolve over time.

During the discussion:

-
there seemed to be a consensus that the SCA information exchanged between the external AF and the 5GS should not be UE-specific.
-
it was questioned whether an existing NEF procedure can be re-used for obtaining the SCA information.

-
it was commented that the interaction between 5GS and the external AF need to be minimized.

-
it was commented that the AMF may need to cache the received information.

The authors of this contribution are of the opinion that the provisioning and storage of SCA information has lot of similarities with the problem of provisioning and storage of Manufacturer-assigned UE Radio Capability ID (discussed as part of the Rel-16 RACS feature).
Depicted in Figure 1 and Figure 2 is the RACS architecture with the following salient features:

-
It introduces a new network function UCMF that stores the Manufacturer-assigned UE Radio Capability IDs and the corresponding UE radio capability.

-
It is provisioned by AF either directly or via the NEF.

-
There is typically only one UCMF in the 5GS, which means that AF needs to interact and provision only one 5GS entity.

-
Any AMF in the 5G network can use the UCMF services for resolving a Manufacturer-assigned UE Radio Capability ID into a set of UE radio capabilities (i.e. without interaction with the 3rd party AF).

-
Any AMF may subscribe with the UCMF to be notified for UE Radio Capability ID updates.
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Figure 1 (same as 23.501 Figure 4.2.5a-1): Radio Capability Signalling optimisation architecture
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NOTE:
The AF in the VPLMN (i.e. the one having a relationship with the VPLMN NEF) is the one which provisions Manufacturer Assigned UE radio capability IDs in the VPLMN UCMF. RACS is a serving PLMN only feature (it requires no specific support in the roaming agreement with the UE HPLMN to operate).

Figure 2 (same as 23.501 Figure 4.2.5a-2): Roaming architecture for Radio Capability Signalling optimisation

As can be seen from the RACS architecture description, it seems logical to follow the same approach for the provisioning and storage of SCA information, as depicted in Figure 3, the only difference being the replacement of UCMF with a new network function SCAF (Service Coverage Availability Function). It is noted that Sol#17 in TR 23.700-28 has already proposed the use of a dedicated network function (CMNF) that stores coverage maps.
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Figure 3: Architecture for storage of satellite coverage availability information (reference point representation)
The SCAF architecture in Figure 3 has the following salient features:

-
It introduces a new network function SCAF that stores the Satellite Coverage Availability (SCA) information.

-
It is provisioned by AF either directly or via the NEF.

-
There is typically only one SCAF in the 5GS, which means that AF needs to interact and provision only one 5GS entity.

-
Any AMF in the 5G network can use the SCAF services for obtaining SCA information (i.e. without interaction with the 3rd party AF).

-
Any AMF may subscribe with the SCAF to be notified for SCA information updates.
-
The SCAF can also be provisioned via OAM.

The SCAF services can also be modelled using the UCMF example, as illustrated in Table 1:
Table 1: NF services provided by SCAF

	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer (s)

	Nscaf_Provisioning
	Update
	Request/Response
	AF, NEF

	Nscaf_SatelliteCoverageAvailability
	Obtain
	Request/Response
	AMF

	
	Subscribe
	Subscribe/Notify
	AMF

	
	Unsubscribe
	Subscribe/Notify
	AMF

	
	Notify
	Subscribe/Notify
	AMF

	
	
	
	


For instance:

-
The AF could use the Nscaf_Provisioning_Update service operation to provision the SCAF with SCA information updates.

-
The AMF could use the Nscaf_SatelliteCoverageAvailability_Obtain service to obtain SCA information for a specific geographical area.

-
The AMF could subscribe for SCA information updates using the Nscaf_SatelliteCoverageAvailability_Subscribe service.

-
The SCAF could send SCA information updates to the subscribed AMFs using the Nscaf_SatelliteCoverageAvailability_Notify service.
Regarding the exact format of the Satellite Coverage Availability information, the authors of this contribution are of the opinion that the format definition can be left to CT WGs to define.

Following again the RACS/UCMF example, the EPS architecture for provisioning of satellite coverage availability information can be defined as illustrated in Figure 4.
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Figure 4: EPS architecture for provisioning of satellite coverage availability information
2
Proposal

Proposal 1: It is proposed to agree the introduction of a new network function SCAF (Satellite Coverage Availability Function) and the related services, following the UCMF example, as described above. Companion CRs are provided for this meeting for both 5GS (S2-2302296 and S2-2302297) and EPS (S2-2302875 and S2-2302877).

Proposal 2: It is proposed to leave the format definition of the Satellite Coverage Availability information to CT WGs. A draft LS OUT to CT3/CT4 is provided as a companion document for this meeting (S2-2303089).
3GPP

SA WG2 TD


_1737375228.vsd
UE


N1


RAN


AMF


UCMF


NEF


AF


N2


N55


N57


N33


N56



_1737375229.vsd
UE


RAN


AMF


UCMF


NEF


N1


N2


AF


VPLMN


HPLMN


Nnef


Naf


Nucmf


Namf




Services
Capability
Server
(
SCS
)
UE
RAN
Application
Server
(
AS
)
Application
Server
(
AS
)
SCEF
T8
Uu
SCAF
T9c
S18
T9d
MME
S1
Control plane



API



_1737373495.vsd
UE


N1


RAN


AMF


SCAF


NEF


AF


N2


N110


N112


N33


N111



