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1. Introduction
This contribution provides multiple proposals for Solutions to KI#4-Local service information
2. Reason for Change
As per the gap identified in key issue 4 - Local service information, described in TR 23.795, it is required to specify "how to deliver local service information at the application layer".
So far, only a unicast update solution has been presented and discussed. Unicast update certainly works. However, when UEs need to update USDs on a geographical boundary (e.g. a region boundary), then every vehicle will trigger a unicast update at in the same cells. So, a broadcast-based solution moght be better suited:
There are multiple different solution options available:

A: Clause 5.1.6 “Location Dependent Content Transfer for the same MBMS User Service (Broadcast Mode only)” of TS 23.246 contains one option to provide location dependent content on a per-MBMS Bearer level. Here, the BM-SC can use the same TMGI to deliver region specific content. Within EPS, the MBMS bearer to different MBMS Service Areas (i.e. List of SAIs) are identified using the combination of TMGI and Flow Id. The Flow Id is not sent via the air interface (Uu). So, UEs do not need to change TMGIs, when changing location.

B: Usage of the Service Announcement Channel (SACH): The SACH channel is an MBMS bearer service, which is used to periodically send USD and SDP information to UEs in the SACH coverage. The SACH content can be region specific. Services are differentiated by using the serviceId, which is provided inside the USD. When using regional SACHs, the MBMS enabled V2X UE periodically checks the SACH for USD updates. The USDs in the SACh may be useddates for a specific serviceId, e.g. using different TMGIs
C: TS 26.346 allows multiple TMGIs per SDP file, which is referenced from a USD. At this stage, this function is only available for MBMS Download (Clause 7.3.2.12). However, other delivery method may be extended in a similar manner, when needed. The benefit is, that UEs don’t need to updaste the USD or SDP when the MBMS service is mapped to a different bearer. 
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.795 v0.2.0.
* * * First Change * * * *

7.5
Solution #5-1: V2X UE obtaining the local service information
7.5.1
Solution description

7.5.1.1
General

This solution corresponds to key issue 4. For the V2X scenarios like extended sensors, platooning, the V2X UEs may be connected to the serving PLMN, but the V2X application server information may change as per the geographical location. Also it is not practically feasible to provide all the V2X server USDs to the V2X UE via the initial V2X UE configuration by the PLMN. It is hence required that the V2X server USDs may be provided considering the mobility of the V2X UE. 

The solution describes the procedure for obtaining the local service information by the V2X UE via V1.

7.5.1.2
Procedure
Figure 7.5.1.2-1 illustrates the procedure for obtaining the local service information by the V2X UE via V1.

Pre-conditions:

1.
The V2X UE is connected to the V2X server in geographical area A.

2.
The V2X UE has no local service information for geographical area B.
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Figure 7.5.1.2-1: Obtaining local service information by V2X UE via V1

1.
The VAE client sends a V2X server USD request to the VAE server (responsible for geographic location A) which may include mobility information like the geographic locations (geographic location B).

2.
The VAE server determines the V2X server USD(s) information corresponding to the geographic locations information received in step 1.

3.
The VAE server provides the V2X server USD(s) with the corresponding geographic locations information to the VAE client via a V2X server USD response. The V2X USD information consists of TMGI, list of SAIs, frequency and SDP information with the local service information for local V2X application server discovery. The details of V2X server USD are specified in subclause 4.4.7.3 in 3GPP TS 23.285 [5].

4.
Upon receiving the V2X server USD(s) in step 3, the VAE client stores the V2X server USD(s) information to be used to receive the local service information in the specific geographic location.

7.5.2
Solution evaluation

This solution proposes a new procedure to allow the V2X UE to get the V2X server USD from the V2X application server via V1 reference point for some geographic locations for which the V2X UE has no V2X server USDs before entering those geographic locations.

This solution also provides a mechanism for dynamic provisioning of V2X server USD for a newly deployed local V2X application server to cater to a geographical area.

This solution is complementary to the mechanims specified in subclause 4.4.1.2.2 of 3GPP TS 23.285 [5] for providing the local service information to the V2X UE.
Editor's note:
The evaluation of solutions developed by 3GPP SA WG2 and 3GPP SA WG4 for local service information provisioning is FFS.
7.6
Solution #5-2: V2X UE obtaining the local service information
7.6.1
Solution description

7.6.1.1
General

This solution corresponds to key issue 4. TS 23.246 Clause 5.1.6 “Location Dependent Content Transfer for the same MBMS User Service (Broadcast Mode only)” contains one option to provide location dependent content on a per-MBMS Bearer level. Here, the BM-SC can use the same TMGI to deliver region specific content. Within EPS, the MBMS bearer to different MBMS Service Areas (i.e. List of SAIs) are identified using the combination of TMGI and Flow Id. The Flow Id is not sent via the air interface (Uu). So, UEs do not need to change TMGIs, when changing location.

7.6.1.2
Procedure 
Figure 7.X.1.2-1 illustrates the procedure for obtaining the local service information by the V2X UE.

Pre-condition:

-
A V2X AS has established two MBMS bearers with the same TMGI, but different FlowId.

-
Here, two V2X ASes (for sake of illustration) serve content each using one TMGI + Flow ID combination

- 
The V2X UE has received the USD for the V2X Service and has activated the reception
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Figure 7.X.1.2-1: Obtaining local service information by V2X UE based on its geographical location

1.
The VAE client of the V2X UE has activated reception of the MBMS bearer with a given TMGI (as indicated in the USD for the V2X service). Note, how the V2X UE has received the V2X USD information is irrelevant here.

2. 
The V2X UE is receiving content intended for Geographical area A  

3.
The V2X UE moves to geographical area B

4.
Upon movement, the V2X UE continuesly received content for geographical area B.

7.7
Solution #5-3: V2X UE obtaining the local service information
7.7.1
Solution description

7.7.1.1
General

This solution corresponds to key issue 4. The solution considers the usage of the service announcement channel (SACH). The SACH channel is an MBMS bearer service, which is used to periodically send USD and SDP information to UEs in the SACH coverage. The SACH content can be region specific. Services are differentiated by using the serviceId, which is provided inside the USD. When using regional SACHs, the MBMS enabled V2X UE periodically checks the SACH for USD updates. The USDs in the SACh may be useddates for a specific serviceId, e.g. using different TMGIs

7.7.1.2
Procedure 
Figure 7.X.1.2-1 illustrates the procedure for obtaining the local service information by the V2X UE.

Pre-condition:

-
The 3GPP system sends Service Announcement related USD on a dedicated Service Announcement MBMS Bearer (SACH Concept).

-
The SACH is region specific, i.e. a SACH USDs are sent into GeoA then into GeoB. 

- 
The serviceId (identifier embedded in the USDs) are common accorss different areas. A serviceId for a traffic information channel is associated with different USDs information in Area A and B.
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Figure 7.X.1.2-1: Obtaining local service information by V2X UE based on its geographical location

1.
A V2X UE in Geo A wants to receive an MBMS Service for a given serviceId. The VAE client monitors an SACH channel for V2X USD.

2.
The VAE client has received the associated V2X USD from the SACH. 

3.
The VAE client of the V2X UE has activated reception of the MBMS bearer with a given TMGI (as indicated in the USD associated with the serviceId for the V2X Service). The V2X UE is receiving content intended for Geographical area A.  

4.
The V2X UE moves to geographical area B.
5. 
The VAE client receives an update of the V2X USD, which is associated by the serviceId from the SACH. The SACH update may be triggered by a mobility event. 

4.
The V2X UE continuesly received content for geographical area B.
7.8
Solution #5-4: V2X UE obtaining the local service information
7.8.1
Solution description

7.8.1.1
General

This solution corresponds to key issue 4. TS 26.346 allows multiple TMGIs per SDP file, which is referenced from a USD. At this stage, this function is only available for MBMS Download (Clause 7.3.2.12). However, other delivery method may be extended in a similar manner, when needed. The benefit is, that UEs don’t need to update the USD or SDP when the MBMS service is mapped to a different bearer.
7.8.1.2
Procedure 
Figure 7.X.1.2-1 illustrates the procedure for obtaining the local service information by the V2X UE.

Pre-condition:

-
A V2X AS has established two MBMS bearers with different TMGIs.

-
Here, two V2X ASes (for sake of illustration) serve content each using one TMGI for the same service (providing different content). 

- 
The V2X UE has received the USD for the V2X Service and has activated the reception.

[image: image4.emf](V2X application 

enabler client)

V2X UE in Geo A

(V2X application 

enabler server)

V2X AS for Geo A

2. Content for GeoA

1: V2X UE in

Geo A

(V2X application 

enabler server)

V2X AS for Geo B

3: V2X UE moves 

to Geo B

4. Content for GeoB


Figure 7.X.1.2-1: Obtaining local service information by V2X UE based on its geographical location

1.
The VAE client of the V2X UE has activated reception of the MBMS bearer with a given TMGI (as indicated in the USD for the V2X service). Note, how the V2X UE has received the V2X USD information is irrelevant here. The SDP file as referenced by the USD contains multiple TMGI alternatives.

2. 
The V2X UE is receiving content intended for geographical area A using TMGI A.  

3.
The V2X UE moves to geographical area B and the TMGI is not found on the MCCH anymore.

4.
The V2X UE tries alternative TMGIs and finds the new TMGI for GeoB. The UE continues receiving content for geographical area B.
7.8.2
Solution evaluation

The set of solutions study different procedures to provision USDs for V2X services on a V2X UE. 

Solution #5-1 proposes a new procedure to allow the V2X UE to get the V2X server USD from the V2X application server via V1 reference point for some geographic locations for which the V2X UE has no V2X server USDs before entering those geographic locations.

This solution also provides a mechanism for dynamic provisioning of V2X server USD for a newly deployed local V2X application server to cater to a geographical area.

This solution is complementary to the mechanims specified in subclause 4.4.1.2.2 of 3GPP TS 23.285 [5] for providing the local service information to the V2X UE.

The solution #5-1 may trigger a high unicast request load, when UEs, which are crossing (e.g. on a motor way) the boundary between two areas are requesting USD updates using unicast.

The solution #5-2 is certainly the most straight forward as the UE does not need to change the TMGI to continue the service. When the UE is in the new area, it just receives the associated content for that area on the already activated MBMS bearer. 

Solution #5-3 considers the usage of different USDs (incl different TMGIs) for services in different geographical areas, similar to solution #5-1. However, solutions C uses a MBMS bearer to send geographical area specific USDs, which are identified by the same serviceId (identifier in the USD). 

Solution #5-4 is actually a solution which provides the V2X UE with all relevant information upfront. 

Solution #5-1 needs to consider roaming with home routing, i.e. that the UE connects to the V2X AS in the home network for USD retrival for the visited network. In case of solutions #5-2, #5-3, and #5-4, the UE retrieves the USDs from the visited network.  
* * * End Change * * * *
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