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2. Reason for Change

In LS C1-165335, SA2 stated:
--------------

For V2X use, the out of coverage case must be supported in order to meet the demand of the safety related applications. 

In addition, as the PSID/ITS-AID are not managed by 3GPP, the allocation of new IDs to applications may not be automatically reflected in V2X Control Function's configuration. In addition, the V2X Application is also out of scope of 3GPP, and the V2X Application can take up new PSID/ITS-AID at any time as long as the obtained the number, e.g. for new service trials, etc. 

Therefore, SA2 would recommend CT1 to develop a mechanism to allow the transmission of V2X messages with PSIDs/ITS-AIDs not included in the configuration of PSID/ITS-AID to Destination L2 ID mapping. 

SA2 would like to ask CT1 to take the above into consideration. 

--------------

The marked arguments can be used for V2X communication over LTE-Uu as well.

Thus, CT1 should develop a mechanism allowing transport of V2X messages over LTE-Uu for a V2X service identified by a V2X service identifier (i.e. a PSID/ITS-AID) when the V2X service identifier is not included in the list of the V2X services authorized for V2X communication over LTE-Uu.
For V2X communication over PC5, this is solved by enabling of configuration of an optional default destination Layer-2 ID.
For V2X communication over LTE-Uu, this is more complicated as:

-
default parameters for MBMS communication and default parameters for unicast communication need to be configured; and
-
for unicast communication, different UDP ports need to be used for IP and non-IP and different V2X messages families (in case of non-IP).
NOTE:
TS 24.386 v1.0.0 subclause 6.1.2.1 expects that a V2X message of a V2X message of a V2X service identified by a V2X service identifier, sent using V2X communication over PC5, can be an IP packet. Such V2X message needs also to be transporteable using V2X communication over LTE-Uu.
This P-CR:

-
also cleans up description of V2X application server addresses for transfer of a V2X message of a V2X service identified by a V2X service identifier in subclause 5.2.5.

-
makes it clear what information are passed from upper layers to V2X layer in the UE for V2X communication over LTE-Uu

-
makes it clear that V2X application server has to use different UDP ports to receive V2X messages of different V2X message families and for IP and non-IP based V2X messages
-
splits description of V2X application server address determination in subclause 6.2.6.1 to first use the V2X application server address configured per PLMN and location, and only if not found then use the V2X application server address configured per PLMN.

-
the authorization is based solely on PLMN list as V2X address can be configured using various means.

4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.386 v1.0.0.
***** Next change *****
5.2.5
Configuration parameters for V2X communication over LTE-Uu
The configuration parameters for V2X communication over LTE-Uu consist of:

a)
an expiration time for the validity of the configuration parameters for V2X communication over LTE-Uu;

b)
optionally parameters of a PDN connection for V2X communication over LTE-Uu using unicast; and
c)
a list of PLMNs in which the UE is authorized to use V2X communication over LTE-Uu. For each PLMN, the list contains:
1)
optionally a V2X AS MBMS configuration for receiving V2X application server information using MBMS consisting of:
A)
a TMGI;

B)
a list of service area identifiers (SAIs);

C)
a frequency; and

D)
an SDP encoded as specified in subclause 9.3;
2)
for transfer of a V2X message of a V2X service not identified by a V2X service identifier:

A)
optionally a V2X MBMS configuration for receiving V2X communication over LTE-Uu using MBMS consisting of:

i)
a TMGI;

ii)
a list of service area identifiers (SAIs);

iii)
a frequency; and

iv)
an SDP body encoded as specified in subclause 9.2;
B)
optionally one or more V2X application server address(es) applicable when the UE is registered to the PLMN. A V2X application server address can be an FQDN or an IP address; and
C)
optionally per geographical area, one or more V2X application server address(es) applicable when the UE is registered to the PLMN and is located in the geographical area. A V2X application server address can be an FQDN or an IP address; and
3)
for transfer of a V2X message of a V2X service identified by a V2X service identifier:

A)
a list of the V2X services authorized for V2X communication over LTE-Uu. Each entry of the list contains:

i)
a V2X service identifier;

ii)
optionally a V2X MBMS configuration for receiving V2X communication over LTE-Uu using MBMS consisting of:

-
a TMGI;

-
a list of service area identifiers (SAIs);

-
a frequency; and

-
an SDP body encoded as specified in subclause 9.2;
iii)
optionally a V2X application server address for the unicast V2X communication over LTE-Uu applicable when the UE is registered to the PLMN. A V2X application server address consists of:

-
an FQDN, or an IP address; and
-
a UDP port; and
iv)
optionally per geographical area, one or more V2X application server address(es) for the unicast V2X communication over LTE-Uu applicable when the UE is registered to the PLMN and is located in the geographical area. A V2X application server address consists of:

-
an FQDN, or an IP address; and
-
a UDP port;
B)
optionally a default V2X MBMS configuration for receiving V2X communication over LTE-Uu using MBMS consisting of:

i)
a TMGI;

ii)
a list of service area identifiers (SAIs);

iii)
a frequency; and

iv)
an SDP body encoded as specified in subclause 9.2;
C)
optionally per type of data (IP and non-IP) and V2X message family (in case of non-IP), one or more default V2X application server addresses for the unicast V2X communication over LTE-Uu applicable when the UE is registered to the PLMN. Each V2X application server address consists of:

i)
an FQDN, or an IP address; and
ii)
a UDP port; and
D)
optionally per type of data (IP and non-IP), V2X message family (in case of non-IP) and a geographical area, one or more default V2X application server addresses for the unicast V2X communication over LTE-Uu applicable when the UE is registered to the PLMN. A V2X application server address consists of:

i)
an FQDN, or an IP address; and
ii)
a UDP port.
***** Next change *****
6.2
V2X communication over LTE-Uu

6.2.1
General

Editor's note: transport procedures for V2X services not identified by a V2X service identifier are FFS.

6.2.2
Transmission of V2X communication over LTE-Uu from UE to V2X application server
The upper layers can request the UE to send a V2X message of a V2X service identified by a V2X service identifier using V2X communication over LTE-Uu. The request from the upper layers includes:

a)
the V2X message;

b)
the V2X service identifier of the V2X service for the V2X message;

c)
the type of data in the V2X message (IP or non-IP); and

d)
if the V2X message contains non-IP data, the V2X message family (see subclause 9.1) of data in the V2X message.

Upon a request from upper layers to send a V2X message of a V2X service using V2X communication over LTE-Uu:
a)
if 
the registered PLMN of the UE is not in the list of PLMNs in which the UE is authorized to use V2X communication over LTE-Uu as specified in subclause 5.2.5,

 the UE shall determine that the transmission of V2X communication over LTE-Uu from UE to V2X application server is not authorized and shall not continue with the rest of the steps; and

b)
if the V2X service is identified by a V2X service identifier:

1)
the UE shall discover the V2X application server address as described in subclause 6.2.6. If the V2X application server address cannot be discovered, the UE shall determine that the transmission of V2X communication over LTE-Uu from UE to V2X application server is not possbile and shall not continue with the rest of the steps; and

2)
the UE shall generate a UDP message as described in IETF RFC 768 [18]. In the UDP message, the UE shall include the V2X message provided by upper layers in the data octets field. The UE shall send the UDP message to the determined V2X application server address.

6.2.3
Reception of V2X communication over LTE-Uu from UE to V2X application server
The V2X application server shall be configured with one or more UDP ports for reception of the V2X communication over LTE-Uu from the UE.

If the V2X application server supports V2X messages of IP type of data and of non-IP type of data, then the V2X application server shall be configured with different UDP ports for V2X messages of different types of data.

If the V2X application server supports V2X messages of several V2X message families, then the V2X application server shall be configured with different UDP ports for V2X messages of different V2X message families.

The V2X application server shall extract a V2X message of a V2X service from a UDP message received on a local IP address and a UDP port configured for the V2X service.

6.2.4
Transmission of V2X communication over LTE-Uu from V2X application server to UE
6.2.5
Reception of V2X communication over LTE-Uu from V2X application server to UE
6.2.6
V2X application server discovery

6.2.6.1
General

Before initiating V2X communication over LTE-Uu, the UE needs to discover the V2X application server to which the V2X messages shall be sent. The UE shall proceed as follows, in priority order:

a)
if the serving PLMN is associated with a V2X AS MBMS configuration for receiving V2X application server information using MBMS in the configuration parameters for V2X communication over LTE-Uu provisioned to the UE as specified in subclause 5.2.5, the UE shall perform the procedure in subclause  6.2.6.2 to discover the V2X application server;

b)
else if the V2X service of the V2X message is identified by a V2X service identifier and this V2X service identifier is associated with a V2X application server IP address and UDP port in the list of V2X services authorized for V2X communication over LTE-Uu for the serving PLMN and the geographical area in which the UE is located as specified in subclause 5.2.5, the UE shall use this IP address and UDP port for V2X communication over LTE-Uu;
c)
else if the V2X service of the V2X message is identified by a V2X service identifier and this V2X service identifier is associated with a V2X application server FQDN and UDP port in the list of V2X services authorized for V2X communication over LTE-Uu for the serving PLMN and the geographical area in which the UE is located as specified in subclause 5.2.5, the UE shall perform DNS lookup as specified in IETF RFC 1035 [13], then use the resulting IP address and the configured UDP port for V2X communication over LTE-Uu;

d)
else if the V2X service of the V2X message is identified by a V2X service identifier and this V2X service identifier is associated with a V2X application server IP address and UDP port in the list of V2X services authorized for V2X communication over LTE-Uu for the serving PLMN as specified in subclause 5.2.5, the UE shall use this IP address and UDP port for V2X communication over LTE-Uu;

e)
else if the V2X service of the V2X message is identified by a V2X service identifier and this V2X service identifier is associated with a V2X application server FQDN and UDP port in the list of V2X services authorized for V2X communication over LTE-Uu for the serving PLMN as specified in subclause 5.2.5, the UE shall perform DNS lookup as specified in IETF RFC 1035 [13], then use the resulting IP address and the configured UDP port for V2X communication over LTE-Uu;

f)
else if the V2X service of the V2X message is identified by a V2X service identifier, the V2X message contains IP data, and the default V2X application server address applicable for the serving PLMN, the geographical area in which the UE is located and the IP type of data as specified in subclause 5.2.5 is configured and contains an IP address and a UDP port, then the UE shall use the IP address and the UDP port for V2X communication over LTE-Uu;

g)
else if the V2X service of the V2X message is identified by a V2X service identifier, the V2X message contains IP data, and the default V2X application server address applicable for the serving PLMN, the geographical area in which the UE is located and the IP type of data as specified in subclause 5.2.5 is configured and contains an FQDN and a UDP port, then the UE shall perform DNS lookup of the FQDN as specified in IETF RFC 1035 [13], and shall use the resulting IP address and the UDP port for V2X communication over LTE-Uu;

h)
else if the V2X service of the V2X message is identified by a V2X service identifier, the V2X message contains IP data, and the default V2X application server address applicable for the the serving PLMN and the IP type of data as specified in subclause 5.2.5 is configured and contains an IP address and a UDP port, then the UE shall use the IP address and the UDP port for V2X communication over LTE-Uu;

i)
else if the V2X service of the V2X message is identified by a V2X service identifier, the V2X message contains IP data, and the default V2X application server address applicable for the serving PLMN and the IP type of data as specified in subclause 5.2.5 is configured and contains an FQDN and a UDP port, then the UE shall perform DNS lookup of the FQDN as specified in IETF RFC 1035 [13], and shall use the resulting IP address and the UDP port for V2X communication over LTE-Uu;

j)
else if the V2X service of the V2X message is identified by a V2X service identifier, the V2X message contains non-IP data, and the default V2X application server address applicable for the serving PLMN, the geographical area in which the UE is located and the V2X message family of the non-IP data as specified in subclause 5.2.5 is configured and contains an IP address and a UDP port, then the UE shall use the IP address and the UDP port for V2X communication over LTE-Uu;

k)
else if the V2X service of the V2X message is identified by a V2X service identifier, the V2X message contains non-IP data, and the default V2X application server address applicable for the serving PLMN, the geographical area in which the UE is located and the V2X message family of the non-IP data as specified in subclause 5.2.5 is configured and contains an FQDN and a UDP port, then the UE shall perform DNS lookup of the FQDN as specified in IETF RFC 1035 [13], and shall use the resulting IP address and the UDP port for V2X communication over LTE-Uu;

l)
else if the V2X service of the V2X message is identified by a V2X service identifier, the V2X message contains non-IP data, and the default V2X application server address applicable for the serving PLMN and the V2X message family of the non-IP data as specified in subclause 5.2.5 is configured and contains an IP address and a UDP port, then the UE shall use the IP address and the UDP port for V2X communication over LTE-Uu;

m)
else if the V2X service of the V2X message is identified by a V2X service identifier, the V2X message contains non-IP data, and the default V2X application server address applicable for the serving PLMN and the V2X message family of the non-IP data as specified in subclause 5.2.5 is configured and contains an FQDN and a UDP port, then the UE shall perform DNS lookup of the FQDN as specified in IETF RFC 1035 [13], and shall use the resulting IP address and the UDP port for V2X communication over LTE-Uu;

n)
else if the V2X service of the V2X message is not identified by a V2X service identifier and the UE is configured with a V2X application server IP address for the serving PLMN and the geographical area in which the UE is located as specified in subclause 5.2.5, the UE shall use this IP address for V2X communication over LTE-Uu;
o)
else if the V2X service of the V2X message is not identified by a V2X service identifier and the UE is configured with a V2X application server FQDN for the serving PLMN and the geographical area in which the UE is located as specified in subclause 5.2.5, the UE shall perform DNS lookup as specified in IETF RFC 1035 [13], then use the resulting IP address for V2X communication over LTE-Uu;
p)
else if the V2X service of the V2X message is not identified by a V2X service identifier and the UE is configured with a V2X application server IP addresst for the serving PLMN as specified in subclause 5.2.5, the UE shall use this IP address for V2X communication over LTE-Uu; and

q)
else if the V2X service of the V2X message is not identified by a V2X service identifier and the UE is configured with a V2X application server FQDN for the the serving PLMN as specified in subclause 5.2.5, the UE shall perform DNS lookup as specified in IETF RFC 1035 [13], then use the resulting IP address for V2X communication over LTE-Uu.
NOTE:
It is out of scope of the present specification to define how the UE can locate itself in a specific geographical area. When the UE is in coverage of a 3GPP RAT it can for example use information derived from the serving PLMN. When the UE is not in coverage of a 3GPP RAT it can use other techniques.

If multiple V2X application servers are discovered, the V2X application server to be used is selected by the V2X application layer.

The UE shall perform V2X application server discovery again when the UE changes its registered PLMN.

If the V2X application server used by the UE is associated with a particular geographical area, the UE shall perform V2X application server discovery again when the UE moves out of that geographical area.

6.2.6.2
V2X application server discovery using MBMS

6.2.6.2.1
General

The purpose of the V2X application server discovery using MBMS procedure is to allow the UE to receive the V2X application server information over MBMS bearers.

The UE shall only initiate the V2X application server discovery using MBMS procedure if:

a)
the UE is authorized for V2X communication over LTE-Uu in the serving PLMN as specified in subclause 5; and

b)
the serving PLMN is associated with a V2X AS MBMS configuration for receiving V2X application server information using MBMS in the configuration parameters for V2X communication over LTE-Uu provisioned to the UE as specified in subclause 5.2.5.
6.2.6.2.2
Procedure for V2X application server discovery using MBMS

The UE shall proceed as follows:

a)
the UE shall start listening to the MBMS bearer corresponding to the TMGI, list of SAIs and frequency included in the V2X AS MBMS configuration associated with the serving PLMN in the configuration parameters for V2X communication over LTE-Uu provisioned to the UE as specified in subclause 5.2.5
b)
the UE shall use the IP multicast address and port included in the V2X AS MBMS configuration associated with the serving PLMN in the configuration parameters for V2X communication over LTE-Uu provisioned to the UE as specified in subclause 5.2.5 to receive the V2X local service information. The V2X local service information is encoded as specified in subclause 9.4; and

NOTE:
The UE can be in MBMS receive only mode for obtaining the V2X application server information.

c)
If the V2X service identifier of the V2X service requesting V2X communication over LTE-Uu maps to a V2X application server FQDN in the V2X application server information obtained at step 2, the UE shall perform DNS lookup as specified in IETF RFC 1035 [13] to resolve the IP address(es) of the V2X application server.
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