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1.
Introduction

The contribution provides an updated analysis of CT4 impacts due to V2X, and the work plan in CT4.
2.
Discussion
The items that need to be completed for stage 3 in CT4 can be sorted out as follows:
	Functional area
	Item
	Progress and FFS
	Contributors
	Target completion date

	Procedures for V4 interface
	Skeleton for TS 29.388 (V4 interface)
	Done
	ZTE (C4-165038)
	CT4#74bis

	
	Scope for TS 29.388 (V4 interface)
	Done
	ZTE (C4-165039)
	CT4#74bis

	
	Definition of Diameter Application, Command, Error Code for V4 interface (TS 29.230)
	Agreement in CT4#74bis:

- Define new Diameter Application Code for V2X, but reuse existing ProSe Commands for PC4.
Actions:

- Act-1: Need to update V4 interface, to correct the V2X subscription data accordingly.
	Act-1: ZTE(C4-166040)
	CT4#75

	
	Procedure flow description for new V4 message (TS 29.388)
- V2X Subscriber Information Retrieval Procedure

- Update V2X Subcriber Data Procedure

- Notification Procedure
	Agreement in CT4#74bis:

- The V2X authorization info is configured on per PLMN basis;

- V2X authorization data may have two parts: allow V2X over PC5, allow V2X over MBMS;
- No requirement to configure V2X Application Server info in the HSS;

Issues after SA2#117:
- As per stage 2 spec, no need to configure service authorization for V2X over MBMS in the HSS, since the MBMS service is not a subscribed service but controlled by the serving PLMN. Instead, the V2X permission indication provided to the MME includes: allow V2X over PC5 as Vehichle UE, allow V2X over PC5 as Pedestrian UE. (see S2-166033)
Q1: On V4 interface, whether to provide V2X permission indication (allow V2X over PC5 for Vehicle UE/Pedestrian UE) to the V2X Control Function? It is no harm to provide such indication to the V2X Control Function. The V2X Control Function can use this permission indication together with the allowed PLMNs to perform 2-step check: first check if the UE is allowed to use V2X over PC5, second check if the PLMN allow the UE to use V2X.
A1: (LGE): Proposes the HSS provides V2X-Permission to the MME. For V4 optimization, let it open in CT4.
Actions: 
- Act-2: Need to update V4 interface, to correct the V2X subscription data accordingly.
- Act-3: Need to update reference to Diameter, replace RFC3588 with RFC6733;
- Act-4: Need to add annex to address the Diameter Overload Control aspects, and others.
	ZTE(C4-165040)
Act-2: ZTE(C4-166034)
Act-3: ZTE(C4-166038)
Act-4: TBD
	CT4#76

	Procedures for V6 interface
	Skeleton for TS 29.389 (V6 interface)
	Done
	ZTE (C4-165041)
	CT4#74bis

	
	Scope for TS 29.389 (V6 interface)
	Done
	ZTE (C4-165042)
	CT4#74bis

	
	Definition of Diameter Application, Command, Error Code for V6 interface (TS 29.230)
	Agreement in CT4#74bis:
- Define new Diameter Application Code for V2X, but reuse existing ProSe Commands for PC6.
	ZTE(C4-166040)
	CT4#75

	
	Procedure flow description for new V6 message (TS 29.389)

- V2X Service Authorization procedure


	Agreement in CT4#74bis:

- The V2X Applicatoin Server is configured PLMN and retrived from the V2X Control Funciton in VPLMN via V6;
- The V2X authorization data provided by the VPLMN includes: whether V2X over PC5 is allowed, whether V2X over MBMS is allowed, the info of V2X Application Server in VPLMN, the geographical area associated with the V2X Application Server. The geographical area info is transparent to CT4;

Issues after SA2#117:
- As per stage 2 spec, the V2X permission configured in the HSS includes: allow V2X over PC5 as Vehicle UE, allow V2X over PC5 as Pedestrian UE (see S2-166033). Current V6 interface reuses [V2X-Permission] defined in V4 interface. However the HSS may not provide this [V2X-Permission] to the V2X Control Function anymore.

Q2: Does V6 need to define its own [V2X-Permission]? The HPLMN still needs the VPLMN to report the support of V2X over PC5 / V2X over MBMS. The VPLMN determines the support of V2X over PC5 / MBMS for a UE based on e.g. the capability of VPLMN, the allowed inbound roamers, etc.

A2: V6 interface needs its own V2X Permission, which is not the same configured in the HSS.

Actions:
- Act-5: FFS, May need to update V6 interface, e.g. define [V2X-Permission-in-VPLMN]. 
- Act-6: Need to update reference to Diameter, replace RFC3588 with RFC6733;
- Act-7: Need to add annex to address the Diameter Overload Controal and other aspects;
	ZTE (C4-165043)

Act-5: ZTE(C4-166035)

Act-6: ZTE(C4-166039)
Act-7: TBD
	CT4#76

	V2X message transmission/reception over unicast over Uu reference point
	
	No CT4 impact.
	
	

	V2X message transmission/reception over MBMS
	MBMS parameters configuration, e.g. USD. (TS 23.285 v020, section 4.4.3.3)
	Agreement in CT4#74bis:

- The V2X Control Function retrieves USD info via following methods: (a) from local configuration, (b) from the V2X Application Server over V2 interface;

- No requirement to configure USD in the HSS, since MBMS is not subscribed service;
Questions remained:

- Action-8: FFS, Whether the USD is also transferred over V6 interface. [LGE: There is no requirement in SA2 for now.]
	
	

	
	Local MBMS based MBMS data delivery (S2-164919)
	No impacts to CT4.
	
	

	V2X Application Server discovery
	V2X Application Server discovery (S2-164912)
	Agreement in CT4#74bis:

- The V2X Application Server info is per PLMN configured, and retrived from V2X Control Function in VPLMN;

- No requirement to configure V2X Application Server info in the HSS;
	
	CT4#78

	Identifiers
	Specifying a Layer-2 ID for V2X communication (TS 23.003) based on subclause 4.5 of TS 23.285

- Source Layer-2 ID

- Destination Layer-2 ID (which is selected based on the configuration)
	CT4 Actions:
- Action-9: FFS, whether need to specify the V2X related identifiers to TS 23.003; [LGE: For now, seems no need to specify IDs in TS 23.303. ]
	
	CT4#76

	Subscriber data for V2X services
	TS 29.272: Updates of S6a procedure to support V2X service:

- V2X subscription data (V2X authorization info, UE-PC5-AMBR) (see S2-165190);

- ULR/ULA, IDR/IDA, DSR/DSA, etc;
	Agreement in CT4#74bis:

- The HSS provides V2X permission and UE-PC5-AMBR to the MME;

Actions:
- Action-10, Need to update S6a interface, to include [V2X-Subscription-Data] in [Subscription-Data].
	Act-10: ZTE(C4-166036)

	CT4#76

	
	TS 23.008: Addition of V2X parameters in subscription data in HSS, in MME, in V2X Control function and in MBMS data storage at the BM-SC (TS 23.008) based on subclause 4.4.1 of [1] and additional parameters (S2-164912)
	CT4 Actions:
- Action-11: Need to specify the storage of V2X parameters to TS 23.008.
	
	CT4#76

	New QCI defined for V2X service
	New QCIs are defined for V2X: 75, 79. (S2-164631)
	No CT4 impacts. (FFS)
	
	

	Restoration for V2X Function
	Addition of Restoration for V2X function (TS 23.007)
	CT4 Actions:
- Act-12: FFS, Need analysis on the restoration procedures, and update to 23.007.
	
	CT4#76
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Annex B
The S2-166033 (CR#006) describes the organization of V2X subscription data as below:

	4.4.x
Subscription to V2X services
The user's profile in the HSS contains the subscription information to give the user permission to use V2X services.

At any time, the operator can remove the UE subscription rights for V2X services from user's profile in the HSS, and revoke the user's permission to use V2X services.

The following subscription information is defined for V2X services:

a)
whether the UE is authorized to perform V2X communication over PC5 reference point as Vehicle UE, Pedestrian UE, or both.
b)
UE-PC5-AMBR for V2X communication over PC5 reference point.
c)
the list of the PLMNs where the UE is authorized to perform V2X communication over PC5 reference point.
The HSS provides a) and b) to MME as subscription information and the MME provides a) and b) to eNB as part of the UE context information.

The HSS provides c) to V2X Control Function.


Annex A
A.1 Architecture Overview

The V2X study has agreed two different architecture reference models to support V2X communication:

· PC5 and LTE-Uu based architecture
· MBMS for LTE-Uu based V2X architecture
A.1.1 PC5 and LTE-Uu based architecture
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Figure 2.1 – PC5 and LTE-Uu based V2X architecture

V1:
The reference point between the V2X application in the UE and in the V2X Application Server. This reference point is out of scope of this specification.
V2:
The reference point between the V2X Application Server and the V2X Control Function in the operator's network. The V2X Application Server may connect to V2X Control Functions belonging to multiple PLMNs.
V3:
The reference point between the UE and the V2X Control Function in the operator's network. It is based on the service authorization and provisioning part of the PC3 reference point defined in clause 5.2 of TS 23.303 [5]. It is applicable to both PC5 and LTE-Uu based V2X communication and optionally eMBMS and LTE-Uu based V2X communication.
V4:
The reference point between the HSS and the V2X Control Function in the operator's network.
V5:
The reference point between the V2X applications in the UEs. This reference point is not specified in this release of the specification.
V6:
The reference point between the V2X Control Function in the HPLMN and the V2X Control Function in the VPLMN.
PC5:
The reference point between the UEs used for user plane for ProSe Direct Communication for V2X Service.
S6a:
In addition to the relevant functions defined in TS 23.401 [6] for S6a, in case of V2X Service S6a is used to download V2X Service related subscription information to MME during E-UTRAN attach procedure or to inform MME subscription information in the HSS has changed.

S1-MME:
In addition to the relevant functions defined in TS 23.401 [6] for S1-MME, in case of V2X Service it is also used to convey the V2X Service authorization from MME to eNodeB.
LTE-Uu:
The reference point between the UE and the E-UTRAN.

A.1.2 MBMS for LTE-Uu based V2X architecture
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Figure 2.2 – MBMS for LTE-Uu based V2X architecture
MB2:
The reference point between the V2X Application Server and the BM-SC, and defined in TS 23.468 [7].

SGmb/SGi-mb/M1/M3:
The SGmb/SGi-mb/M1/M3 reference points are internal to the MBMS system and are defined in TS 23.246 [8].
A.2 Architectural impacts:

A.2.1 New reference points
V1 - Reference point between an UE and a V2X Application Server.

This reference point is out of 3GPP scope.
V2 - Reference point between a V2X Application Server and a V2X Control Function.

It shall supports the following functionality:

-
PC5 based:

-
Nothing specified.
-
eMBMS based: 

-
May retrieve pre-configured MBMS information from V2X Application Server;
V3 - Reference point between an UE and a V2X Control Function.

It shall support the following:
-
Perform V2X authorization check for a UE;
-
Provide V2X Application Server information to a UE;
-
May provide MBMS parameters to a UE;
V4 - Reference point between V2X Control Function and HSS.

It shall support the following:
-
Download V2X authorization information from the HSS, e.g. V2X over PC5 allowed PLMNs;

FFS: Whether the HSS also download the V2X permission (allow V2X over PC5 as Vehicle UE, allow V2X over PC5 as Pedestrian UE) to the V2X Control Function? It is no harm for the HSS to download this V2X permission indication to the V2X Control Function together with the V2X over PC5 allowed PLMNs. The V2X can use such V2X permission indication and the allowed PLMNs to perform 2-step check: first check whether the UE is allowed to use V2X, second check whether the UE is allowed to use V2X in the visited PLMN.
V5 - Reference point between V2X Application in the UEs.

This reference point is based on PC5, and not specified in this release of the specification.
V6 - Reference point between V2X Control Function in HPLMN and V2X Control Funciton in VPLMN.

It shall support the following:
-
Retrieve per PLMN specific V2X authorization information (e.g. if V2X over PC5 is allowed, if V2X over MBMS is allowed), and local V2X Application Server information from the visited PLMN.

A.2.2 Improvements to Existing Reference points
S6a - Reference point used between MME and HSS.

It shall support the following:
-
Download V2X related subscription (V2X permission (allow V2X over PC5 as Vichel UE, allow V2X over PC5 as Pedestrian UE), V2X QoS info (UE-PC5-AMBR))
A.2.3 Improvements to Existing Network Entity
HSS
-
Download V2X subscription data (e.g. V2X permission, V2X QoS info (UE-PC5-AMBR)) to the MME;

-
Download V2X subscription data (V2X over PC5 allowed PLMNs) to the V2X Control Function;
MME
-
Retrieve V2X subscription data (V2X permission, UE-PC5-AMBR) from the HSS;

-
Determine if the UE is authorized to use V2X over PC5, and set “V2X authorized indication” flag;

-
Provide “V2X authorized indication” in S1-AP message to the eNodeB;

-
Provide “UE-PC5-AMBR” in S1-AP message to the eNodeB;
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