SA WG2 Temporary Document

Page 1

SA WG2 Meeting #152E e-meeting
S2-2207726
17 – 26 August, 2022, Electronic meeting
(revision of S2-2205564)
Source:
Inspur
Title:
TR 23.700-25-030: Sol#2_Updates to conclusion of Key Issue #2 
Document for:
Approval

Agenda Item:
9.7
Work Item / Release:
FS_5TRS_URLLC / Rel-18
Abstract: This contribution updates the conclusion of Key Issue #2
1.
Introduction and discussion
It is concluded in S2-2205171 that, to solve Key Issued #2, TSN AF includes a parameter of Requested Coverage Area for time synchronization services. TSCTSF is responsible for verifying whether or not the UE is in the Requested Requested Coverage Area for time synchronization services based on the spatial validity condition provided by the AF and UE’s presence status in the area. Alternatively, the TSCTSF can work as the LCS client and trigger a deferred 5GC-MT-LR procedure to GMLC with the type of event assigned to “Area”, where pre-defined geographical area is the Requested Coverage Area for time synchronization services provided by TSN AF. TSCTSF can decided to activate or deactivate the time synchronization services for UE(s) based on the location even notification message that indicates whether or not the target UE is inside the Requested Coverage Area. 

So, as an alternative approach, after receiving the information of Requested Coverage Area for time synchronization services, the TSCTSF can utilize the 5G LCS to capture the UE’s presence status and activate or deactivate the time synchronization service.
2.
Proposal

It is proposed to capture the following changes into TS 23.700-25-030.
* * * * First change * * * *

6.7.2
Functional Description

The existing time synchronization exposure procedures (clause 4.15.9 of TS 23.502 [3]) are enhanced.

The following principles are proposed to enable the use of coverage area for time synchronization service operation:

-
An AF may optionally include a Requested Coverage Area within the timing synchronization service request using a spatial validity condition.

-
As a spatial validity condition, the AF may use a geographical area (e.g. a civic address or shapes) or a TA/Cell list (if it is an AF within the operator's domain, it will have TA(s) or Cell(s) configured):

-
If the AF uses a geographical area as a spatial validity condition, the NEF transforms this information into 3GPP identifiers (e.g., TAI(s) or Cell(s)) based on pre-configuration. Later, the TSCTSF discovers the AMF(s) serving the TAs/Cells comprising Area(s) of Interest. The TSCTSF or AMF subscriptions use Area of Interest that may be the same as the Requested Coverage Area or may be a subset of TAs/Cells from the list of TAs/Cells describing the Requested Coverage Area.

-
If the AF is within the operator’s domain, it uses a list of TAs or a list of Cells directly (based on pre-configuration) to formulate the spatial validity condition for the Requested Coverage Area.
-
TSCTSF uses Location or UE presence in Area of Interest services at the AMF Event Exposure service (Namf_EventExposure operations) to identify the UE(s) to which the AF request with a Requested Coverage Area applies. The TSCTSF subscribes to this information at the AMF(s), stores it, and determines the UE(s) presence in the Requested Coverage Area using the notification(s) from one or multiple AMFs. 
-
Requested Coverage Area will be used at the TSCTSF for triggering time synchronization service activation/modification/deactivation with the following differences: (1) the TSCTSF discovers the AMF(s) serving in the Tracking Areas (TAs) comprising the Requested Coverage Area; (2) the TSCTSF subscribes (using the Namf_EventExposure_Subscribe service operation specified in clause 5.2.2.3.2 of TS 23.502 [3]) to the UE mobility on Area of Interest event notification service from the AMF(s) to be notified the UE(s) presence in an Area of Interest for each AMF (e.g. UE location is IN or OUT an Area of Interest); (3) the TSCTSF determines (based on the notification from the AMF(s)) whether or not the targeted UE(s) are inside the Requested Coverage Area; and (4) the TSCTSF proceeds with the time synchronization service activation/deactivation only after the TSCTSF has determined which of the targeted UE(s) are in or out of the Requested Coverage Area. The subscription to reports of UE presence in the Area of Interest procedure is described in clause 5.3.4.4 of TS 23.501 [2].

-
For access stratum distribution activation/deactivation, the TSCTSF will enable/disable ReferenceTimeInformation delivery to the UE at the serving NG-RAN node reusing the procedure in clause 4.15.9.4 of TS 23.502[2]. For (g)PTP distribution activation/deactivation, the TSCTSF will modify the PTP instance configuration by means of sending a PMIC to the impacted UE/DS-TT and UMIC to the UPF/NW-TT, as described in clause K.2.2 of TS 23.501 [2].
-
Alternatively, the TSCTSF can trigger a deferred 5GC-MT-LR procedure to GMLC with the type of event assigned to Area, where the area information is set to the Requested Coverage Area for time synchronization services provided by TSN AF. GLMC receives the deferred 5GC-MT-LR procedure and responds with location event notification indicating the UE entering or moving out of the coverage area.
* * * * Second change * * * *

6.7.3.1a
Procedure for AF requested (g)PTP timing synchronization with Requested Coverage Area where UE’s presence is obtained via TSCTSF triggered deferred 5GC-MT-LR
An overall procedure for AF providing coverage area for (g)PTP based time synchronization service is illustrated in Figure 6.7.3.1a-1.
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Figure 6.7.3.1a-1: (g)PTP time distribution configuration with Requested Coverage Area where UE’s presence is obtained via TSCTSF triggered deferred 5GC-MT-LR
1.
The AF creates a time synchronization service configuration for a PTP instance by invoking Nnef_TimeSynchronization_ConfigCreate service operation. The request includes the parameters as described in table 4.15.9.3.1 in TS 23.502 [3] and optionally a spatial validity condition (i.e. Requested Coverage Area) in the format of a geographical area (e.g., a civic address or shapes) a list of TA(s), or a list of Cells.

2.
The NEF authorizes the request. If the AF uses a geographical area as a spatial validity condition.

3.
After successful authorization, the NEF invokes the Ntsctsf_TimeSynchronization_ConfigCreate service operation with the corresponding TSCTSF, with the parameters as received from the AF.


The AF that is part of operator's trust domain may invoke the services directly with TSCTSF.

4.
TSCTSF triggers a deferred 5GC-MT-LR procedure to GMLC with the type of event assigned to Area, where the area information is set to the Requested Coverage Area for time synchronization services provided by TSN AF.
5.
GLMC performs deferred 5GC-MT-LR procedure as defined from step 2 to 20 in Figure 6.7.3.1-1 of TS 23.273 v17.5.0 with the type of event assigned to Area.

6. The GLMC notifies the TSCTSF about the UE(s) presence (IN, OUT, or UNKNOWN) in the Area of Interest(s).

7. TSCTSF determines whether to activate time synchronization service. According to the UE location of each UE that is targeted by the request and spatial validity condition in step 1, the TSCTSF determines whether to active time synchronization service for this UE:

-
If the UE location is in an Area of Interest (and thus in the Requested Coverage Area), the TSCTSF determines to active time synchronization service and creates a PTP port in a DS-TT and assigns it into the PTP instance.

-
If the UE location is out of Requested Coverage Area, the TSCTSF creates a PTP port in a DS-TT and assigns it into the PTP instance but temporarily removes the UE/DS-TT from the PTP instance and indicates the PTP port state as Inactive for the related DS-TT PTP port.
8
The following procedure is described from step 10 to 19 in Figure 6.7.3.1-1.
* * * * Third change * * * *

6.7.3.2a
Procedure for AF requested 5G access stratum timing synchronization with Requested Coverage Area where UE’s presence is obtained via TSCTSF triggered deferred 5GC-MT-LR
An overall procedure for AF requesting a specific coverage area for 5G access stratum based time synchronization service (see TS 23.502 [3]) is illustrated in Figure 6.7.3.2-1.
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Figure 6.7.3.2a-1: 5G access stratum time distribution configuration with Requested Coverage Area where UE’s presence is obtained via TSCTSF triggered deferred 5GC-MT-LR
1.
The AF request to influence the 5G access stratum time distribution providing access stratum time distribution parameters to the NEF (together with the AF identifier and potentially further inputs as specified in table 4.15.9.4-1 in TS 23.502 [3]) and optionally a spatial validity condition (i.e. Requested Coverage Area) in the format of a geographical area (e.g., a civic address or shapes), a list of TA(s), or a list of Cells.

2.
The NEF authorizes the request. If the AF uses a geographical area as a spatial validity condition.

3.
After successful authorization, the NEF invokes the Ntsctsf_TimeSynchronization_ConfigCreate service operation with the corresponding TSCTSF, with the parameters as received from the AF.


The AF that is part of operator's trust domain may invoke the services directly with TSCTSF.

4.
TSCTSF triggers a deferred 5GC-MT-LR procedure to GMLC with the type of event assigned to Area, where the area information is set to the Requested Coverage Area for time synchronization services provided by TSN AF.
5.
GLMC performs deferred 5GC-MT-LR procedure as defined from step 2 to 20 in Figure 6.7.3.1-1 of TS 23.273 v17.5.0 with the type of event assigned to Area.

6. The GLMC notifies the TSCTSF about the UE(s) presence (IN, OUT, or UNKNOWN) in the Area of Interest(s).

7. TSCTSF determines whether to activate time synchronization service. According to the UE location of each UE that is targeted by the request and spatial validity condition in step 1, the TSCTSF determines whether to active time synchronization service for this UE:

-
If the UE location is in an Area of Interest (and thus in the Requested Coverage Area), the TSCTSF determines to active time synchronization service and creates a PTP port in a DS-TT and assigns it into the PTP instance.

-
If the UE location is out of Requested Coverage Area, the TSCTSF creates a PTP port in a DS-TT and assigns it into the PTP instance but temporarily removes the UE/DS-TT from the PTP instance and indicates the PTP port state as Inactive for the related DS-TT PTP port.
8
The following procedure is described from step 10 to 18 in Figure 6.7.3.2-1.

* * * * Fourth change * * * *

6.7.4
Impacts on services, entities and interfaces

TSCTSF:

-
Subscribe for receiving UE's presence in Area of Interest from AMF- or from GLMC as a deferred 5GC-MT-LR with the type of event assigned to Area.

-
Determination of area of interest based on list of TAs or Cells.

-
Support for time synchronization service configuration conditioned to the AF-Requested Coverage Area using a spatial validity condition.

-
Discovers the related AMF(s) using the NRF's service operation Nnrf_NFDiscovery_Request.

-
Notifies the AF/NEF via a new Ntsctsf_ASTI_UpdateNotify service operation for the UE identities that are inside or outside of the area in the spatial validity condition.
AMF:

-
Tracks a UE's location to determine the UE's presence in an Area of Interest using the existing event reporting type, i.e. UE mobility on Area of Interest.

-
Notifies the subscribed TSCTSF about the change of UE's status (IN, OUT, or UNKNOWN) in the Area of Interest using the (existing) Namf_EventExposure_Notify service operation.

AF:

-
Includes the Spatial Validity Condition in AF request for time synchronization service configuration.
* * * * End of change * * * *
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