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1. Introduction
This contribution provides a proposal for solution to KI#15
2. Reason for Change
The VAE layer can support the HD maps dynamic information like aggregating information of V2X UEs in application defined proximity range.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.764v1.1.1.
* * * First Change * * * *

7.X
Solution #X: Support for HD map dynamic information
7.X.1
Solution description
7.X.1.1
General

The V2X application specific server can be responsible for managing HD maps and providing the HD map information to the V2X application specific client on V2X UE (e.g host vehicle for advanced/remote driving). As per a proximity range set by the application layer, the VAE layer support providing the dynamic information (i.e. location information) required for HD maps management to the V2X application specific server. The solution consists of the following mechanisms:
-
V2X application specific server subscription for HD map dynamic information with VAE server.
-
VAE server tracking UE location with support from SEAL's location management server.
-
VAE server management of dynamic UE location based group.
-
VAE server obtaining dynamic information from the UEs in proximity range.
-
VAE server notification of HD map dynamic information to V2X application specific server.
NOTE:
The details of the usage (e.g. distribution to V2X UE) of HD maps by V2X application specific server is out of scope of this specification.
7.X.1.2
Subscription for HD map dynamic information
Figure 7.x.1.2-1 describes the procedure for subscription for HD map dynamic information.

Pre-condition:

-
V2X application specific server has registered with VAE server 1 which is responsible for the host vehicle.
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Figure 7.x.1.2-1: Subscription for HD map dynamic information

1.
The V2X application specific server sends a subscribe HD map dynamic information request to the VAE server 1. The request includes the V2X UE ID of the host vehicle, application defined proximity range information.

2.
The VAE server 1 stores the subscription information.

3.
The VAE server 1 sends subscription response to the V2X application specific server.
4.
The VAE server 1 obtains and initiates tracking the host vehicle location from the location management server 1.
7.X.1.3
Tracking UE location
7.X.1.3.1
Tracking UE location subscription
Figure 7.x.1.3.1-1 describes the procedure for tracking UE location subscription.

Pre-condition:

-
VAE server 1 has received subscription for HD map dynamic information as per procedure in clause 7.x.1.2-1.
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Figure 7.x.1.3.1-1: Tracking UE location subscription
1.
The VAE server 1 sends track UE location request to the LMS 1. The request contains the V2X UE ID of the host vehicle.
2.
The LMS 1 initiates location reporting configuration as specified in 3GPP TS 23.434 [10] with the LMC of the host vehicle.

3.
The LMS 1 may optionally subscribe for UE location information from 3GPP core network for the host vehicle.

4.
The LMS 1 determines the UE location information of the host vehicle as received in steps 3 and 4.
5.
The LMS 1 sends track UE location response to the VAE server 1 with the UE location information of the host vehicle.
7.X.1.3.2
Tracking UE location notification
Figure 7.x.1.3.2-1 describes the procedure for tracking UE location notification.

Pre-condition:

-
VAE server 1 has received subscription for HD map dynamic information as per procedure in clause 7.x.1.2-1.
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Figure 7.x.1.3.2-1: Tracking UE location notification

1.
The LMS 1 receives UE location information of host vehicle as specified in 3GPP TS 23.434 [10] as per subscription specified in clause 7.x.1.3.1 step 2.

2.
The LMS 1 may optionally receive the UE location information of host vehicle from 3GPP core network as per subscription specified in clause 7.x.1.3.1 step 3.

3.
The LMS 1 determines the UE location information of host vehicle as received in steps 2 and 3.

4.
The LMS 1 sends UE location notification to the VAE server 1 with the dynamic UE location information of the host vehicle.
7.X.1.4
Management of dynamic UE location based group
Figure 7.x.1.4-1 describes the procedure for management of dynamic UE location based group.

Pre-condition:

-
VAE server 1 has received tracking information of the host vehicle as per procedure in clause 7.x.1.3.2.

[image: image4.emf]VAE server 1

(belonging to V2X SP 

of the HV)

Location management 

server 1

10. Create/update  the 

Dynamic UE location-

based group

VAE server 2..N

(Other V2X SPs in the 

UE location)

4. Determine the VAE server(s) 

of other V2X SPs operating in 

the UE location  and Range.

Location 

Management 

Server 2..N

1. Trigger for dynamic 

UE location group 

creation/update

2. Get Dynamic UEs 

information at the UE location

3. Get response with UE list 

5. Get Dynamic UEs information at the UE location from 

VAE server 2..N

9. Get response with UE list 

6. Get Dynamic UEs 

information at the UE location

7. Get response with UE list 

8. As per agreement between V2X 

SPs, the V2X UE IDs is replaced with 

temporary V2X UE IDs


Figure 7.x.1.4-1: Management of dynamic UE location group
1.
Dynamic UE location based group creation is triggered (e.g. notified of the UE location of host vehicle) via the procedures in clause 7.x.1.2 and clause 7.x.1.3 for the V2X UE ID of the host vehicle.
2-3.
VAE server 1 uses its associated LMS 1 to obtain the dynamic UE list and the corresponding location information in the application defined proximity range by providing the UE location of the host vehicle.
4.
VAE server 1 determines the list of other VAE servers 2..N operating in the same location as per 3GPP TS 23.286 [7] clause 9.10.2.1.
5.
For each VAE server determined in step 4, VAE server 1 requests the dynamic UE list and its corresponding location information for the application defined proximity range by providing the UE location of the host vehicle.
6-7.
The VAE server(s) 2..N obtain UE information corresponding to the UE location and application defined proximity range from its corresponding LMS 2..N.

8.
As per the agreement between the V2X SPs, if the V2X UE IDs are not shareable, then VAE server(s) 2..N may replace the V2X UE IDs with temporary V2X UE IDs.
9.
The VAE server(s) 2..N sends get response with UE list in the UE location and application defined proximity range to VAE server 1.
10.
If VAE server 1 has no dynamic UE location group for the V2X UE ID, the VAE server 1 creates a dynamic UE location based group with the UE list received from its LMS and other VAE server(s) 2..N. Further VAE server 1 stores the dynamic UE location based group. Otherwise, the VAE server 1 updates the dynamic UE location group with the latest UE information.
Editor's note:
Further clarification on whether the determination of which V2X UEs have left the dynamic-UE location group and futher removal of all reporting for those UEs is FFS.
7.X.1.5
Obtaining dynamic information of the UEs in proximity range
7.X.1.5.1
Subscription procedures
Figure 7.x.1.5.1-1 describes the subscription procedure within V2X SP to obtain dynamic information from the UEs in application defined proximity range.

Pre-condition:

-
VAE server 1 is tracking the host vehicle and has created the dynamic UE location based group as per procedure in clause .7.x.1.4.
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Figure 7.x.1.5.1-1: Subscription procedure within V2X SP
1.
The VAE server 1 managing the dynamic UE location group sends subscribe dynamic information request to the VAE clients who are part of the dynamic UE location group. These VAE clients (V2X UEs) belong to the same V2X SP as the host vehicle. The request consists of reporting configuration (e.g. frequency of reporting, event based).
2.
The VAE client(s) store the subscription information.
3.
The VAE client(s) send a subscription response to the VAE server 1.
Figure 7.x.1.5.1-2 describes the subscription procedure across V2X SPs to obtain dynamic information from the UEs in application defined proximity range.

Pre-condition:

-
VAE server 1 has created the dynamic UE location based group as per procedure in clause .7.x.1.4.
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Figure 7.x.1.5.1-2: Subscription procedure across V2X SPs

1.
The VAE server 1 managing the dynamic UE location group sends subscribe dynamic information request to the VAE server(s) whose V2X UEs are part of the dynamic UE location group. The request consists of temporary V2X UE IDs, reporting configuration (e.g. frequency of reporting, event based).

2.
As per the agreement between V2X SPs, if V2X UE IDs are not shareable, then VAE server 2 determines the V2X UE IDs corresponding to the temporary V2X UE IDs provided in step 1.
3.
The VAE server 2 sends subscribe dynamic information request to the VAE client(s).
4.
The VAE client(s) store the subscription information.

5.
The VAE client(s) send a subscription response to the VAE server 2.
6.
The VAE server 2 sends a subscription response to the VAE server 1.
NOTE:
VAE server 1 initiates steps 1 to 6 with other VAE servers operating in the area.
7.X.1.5.2
Notification procedure
Figure 7.x.1.5.2-1 describes the notification procedure of dynamic information from the UEs in application defined proximity range.
Pre-condition:

-
VAE server 2 has received the notification of dynamic information from its subscribed VAE client(s).
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Figure 7.x.1.5.2-1: Notification procedure

1.
As per subscription procedure in clause 7.x.1.5.1, the VAE client(s) and VAE server 2 (of another V2X SP) send notification of dynamic information to the VAE server 1. The notification includes the nearby UE information (e.g. vehicles, pedestrians), distance with nearby UEs, UEs location information. As per agreement between V2X SPs, if V2X UE IDs are not shareable, then VAE server 2 includes the temporary V2X UE IDs in the notification.
2.
The VAE server 1 prepares the HD map dynamic information including the aggregate information from different VAE clients. 
7.X.1.6
Notification of HD map dynamic information
Pre-conditions:

-
V2X application specific server has performed subscription as per procedure in clause 7.x.1.2 with VAE server 1.

-
VAE server 1 has prepared the HD map dynamic information as per procedure in clause 7.x.1.5.2.
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Figure 7.x.1.6: Notification for HD map dynamic information

1.
The VAE server 1 sends notification of HD map dynamic information to the V2X application specific server. The notification includes the aggregated information of all the UEs in the application defined proximity range of the host vehicle.

2.
The V2X application specific server updates the HD map information with the HD map dynamic information received in step 1.

7.X.2
Solution evaluation

This solution provides a viable mechanism to support HD map dynamic information. This solution requires enhancement to LMS to support tracking of UE location and providing the list of UEs and the corresponding location in a application defined proximity range. Further analysis is required on whether the mechanisms provided by VAE server for HD map dynamic information can be supported by an existing SEAL server (e.g. GMS) or new SEAL server is required. This solution is feasible for scenarios where host vehicle is in advanced/remote driving mode with slow to moderate speed and deployed in areas like campus (e.g. autonomous shuttle vehicles), factories or ports (e.g. autonomous/remotely controlled guided vehicles). Further investigation is required if this solution is feasible for scenarios where the host vehicle is in advanced/remote driving mode with high speeds and other performance considerations.
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