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	Reason for change:
	RAN2 has identified an issue in its LS (S2-171663/ R2-1702383) on the definition of "Not served by E-UTRAN". In case of cross-carrier operation, a UE may be instructed by its serving cell to perform V2X communication over a different carrier, e.g. out of coverage carrier. In this case, the UE should be still considered "served by E-UTRAN". 
Thus, SA2 agreed the CR to support cross-carrier operation in V2X communication (S2-172304) and sent LS to inform CT1 of it (C1-171589).
The cross-carrier operation in V2X communication needs to be captured. 

To support cross-carrier operation, we need to cover all possible scenarios specified as follows:
1. An E-UTRAN cell provides carrier frequencies and/or radio resources which belongs to provisioned carrier frequency that:
A. The UE intends to use

B. The UE does not intend to use

2. An E-UTRAN cell provides carrier frequencies and/or radio resources which do not belong to provisioned carrier frequencies.

3. An E-UTRAN cell does not broadcast any radio resources and carrier frequencies for V2X communication over PC5

From the scenarios in above, 

· 1) and 2) can cover mode 4 operation in EMM-IDLE (RRC-IDLE) mode and mode 3 operation in EMM-CONNECTED (RRC-CONNECTED) mode

· 3) can cover mode 3 operation in EMM-IDLE (RRC-IDLE) mode

For 1-B) and 2), the UE should be ‘Not served by E-UTRAN’. That is, in these scenarios the UE should be allowed to search other frequencies for V2X communication. 



	
	

	Summary of change:
	The new definition of ‘Not served by E-UTRAN for V2X communication’ is specified. From the definition of ‘Not served by E-UTRAN’ specified in TS 24.334, some cases which can be applied for V2X communication are retained. 

To be ‘served by E-UTRAN’, the E-UTRAN cell the UE is camped on should indicate that V2X communication over PC5 is supported by the network (i.e. SIB 21). Thus, the following grey parts are added in the new definition.
To cover 1-B) and 2), the following yellow parts are added in the new definition.
Not served by E-UTRAN for V2X communication: the UE is either:

- outside of E-UTRAN coverage;

- within E-UTRAN coverage but not camped on any cell;

- within E-UTRAN coverage but camped on a non-E-UTRAN cell; or 
- camped on an E-UTRAN cell not indicating that V2X communication over PC5 is supported by the network; or 

- camped on an E-UTRAN cell indicating that V2X communication over PC5 is supported by the network and providing carrier frequencies and/or radio resources for V2X communication over PC5 which do not belong to the provisioned carrier frequency that the UE intends to use.
To cover 3), the following is specified in subclause 6.1.2.1.

If the UE is camped on an E-UTRAN cell indicating that V2X communication over PC5 is supported by the network but not broadcasting any carrier frequencies and radio resources for V2X communication over PC5 as specified in 3GPP TS 36.331 [23], the UE shall request radio resources for V2X communication over PC5 as specified in 3GPP TS 24.334 [4] subclause 10.2.2.
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***** Next change *****
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Not served by E-UTRAN for V2X communication: the UE is either:

-
outside of E-UTRAN coverage;

-
within E-UTRAN coverage but not camped on any cell;
-
within E-UTRAN coverage but camped on a non-E-UTRAN cell; 
-
camped on an E-UTRAN cell not indicating that V2X communication over PC5 is supported by the network; or 
-
camped on an E-UTRAN cell indicating that V2X communication over PC5 is supported by the network and providing carrier frequencies and/or radio resources for V2X communication over PC5 which do not belong to the provisioned carrier frequency that the UE intends to use.
V2X service identifier: an identifier of a V2X service, e.g. PSID or ITS-AIDs of the V2X application.

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.285 [2] apply:

Intelligent Transport Systems (ITS)

ITS Application Identifier (ITS-AID)
Provider Service Identifier (PSID)

V2X service


For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.003 [14] apply:

TMGI

***** Next change *****
5.2.4
Configuration parameters for V2X communication over PC5
The configuration parameters for V2X communication over PC5 consist of:

a)
an expiration time for the validity of the configuration parameters for V2X communication over PC5;

b)
a list of PLMNs in which the UE is authorized to use V2X communication over PC5 when the UE is served by E-UTRAN for V2X communication;

c)
an indication of whether the UE is authorized to use V2X communication over PC5 when the UE is not served by E-UTRAN for V2X communication;

d)
per geographical area:

1)
radio parameters for V2X communication over PC5 applicable when the UE is not served by E-UTRAN for V2X communication and is located in the geographical area, with an indication of whether these radio parameters are "operator managed" or "non-operator managed". The allowed "non-operator managed" radio parameters for V2X communication are defined in 3GPP TS 36.101 [19];

e)
a list of the V2X services authorized for V2X communication over PC5. Each entry of the list contains:

1)
a V2X service identifier; and

2)
a destination Layer-2 ID;

f)
PPPP to PDB mapping rules between the ProSe Per-Packet Priority (PPPP) and the Packet Delay Budget (PDB) for V2X communication over PC5;

g)
optionally, a default destination Layer-2 ID; and

h)
optionally, a configuration for the applicability of privacy for V2X communication over PC5, containing:

1)
a T5000 timer indicating how often the UE shall change the source Layer-2 ID and source IP address (for IP data) self-assigned by the UE for V2X communication over PC5; and

2)
a list of the V2X services which require privacy for V2X communication over PC5. Each entry in the list contains:

A)
a V2X service identifier; and

B)
optionally, one or more associated geographical areas.
***** Next change *****
5.3.3.1
General
The V2X authorization procedure enables the UE to retrieve V2X communication parameters from the V2X control function.

The UE shall initiate the V2X authorization procedure:

a)
when the UE receives a request from upper layers to send or to receive using V2X communication over PC5 a V2X message of a V2X service identified by a V2X service identifier and:

1)
the expiration time of validity of the configuration parameters for V2X communication over PC5 indicates a timer earlier than the current time; or

2)
the V2X service identifier is not listed in an entry of the list of the V2X services authorized for V2X communication over PC5 and the registered PLMN is in the list of PLMNs in which the UE is authorized to use V2X communication over PC5 as specified in subclause 5.2.4;

b)
when the UE is served by E-UTRAN for V2X communication and the UE changes its registered PLMN to a PLMN which is not listed in the list of PLMNs in which the UE is authorized to use V2X communication over PC5 when the UE is served by E-UTRAN for V2X communication;

c)
when the UE is served by E-UTRAN for V2X communication and the UE changes its registered PLMN to a PLMN which is not listed in the list of PLMNs in which the UE is authorized to use V2X communication over LTE-Uu;

d)
when the UE receives a request from upper layers to send or to receive using V2X communication over LTE-Uu a V2X message of a V2X service not identified by a V2X service identifier and the expiration time of validity of the configuration parameters for V2X communication over LTE-Uu indicates a timer earlier than the current time; or

e)
when the UE receives a request from upper layers to send or to receive a V2X message using V2X communication over LTE-Uu of a V2X service identified by a V2X service identifier and:

1)
the expiration time of validity of the configuration parameters for V2X communication over LTE-Uu indicates a timer earlier than the current time; or

2)
the V2X service identifier is not listed in an entry of the list of the V2X services authorized for V2X communication over LTE-Uu and the registered PLMN is 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.

If the parameters of a PDN connection for communication with V2X control function specified in subclause 5.2.3 are configured:

a)
if a PDN connection according to these parameters is not established yet, the UE shall establish a PDN connection according to these parameters; and

b)
if a PDN connection according to these parameters is already established (due to application of the present specification or due to another application), the UE shall send and receive messages of the V2X authorization procedure via the PDN connection established according to these parameters.

The UE shall send messages of the V2X authorization procedure to the V2X control function IP address discovered as specified in subclause 5.3.2.
***** Next change *****
6.1.2.1
Initiation
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 PC5. 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);

d)
if the V2X message contains non-IP data, the V2X message family (see subclause 7.1) of data in the V2X message ; and

e)
the V2X message priority.

Upon a request from upper layers to send a V2X message of a V2X service identified by a V2X service identifier using V2X communication over PC5, the UE shall proceed as follows:
a)
if the following conditions are met:

1)
the UE is served by E-UTRAN for V2X communication;

2)
the UE intends to use the radio resources (i.e. carrier frequency) provided by an E-UTRAN cell;

3)
the registered PLMN is in the list of PLMNs in which the UE is authorized to use V2X communication over PC5 when the UE is served by E-UTRAN for V2X communication as specified in subclause 5.2.4; and

4)
the V2X service identifier of the V2X service is included in the list of V2X services authorized for V2X communication over PC5 as specified in subclause 5.2.4 or the UE is configured with a default destination Layer-2 ID for V2X communication over PC5 as specified in subclause 5.2.4;


then the UE shall:

1)
request radio resources for V2X communication over PC5 as specified in 3GPP TS 24.334 [4] subclause 10.2.2; and

2)
perform transmission of V2X communication over PC5 as specified in subclause 6.1.2.2; and

b)
if the following conditions are met:

1)
the UE is:

A)
not served by E-UTRAN for V2X communication;

B)
in limited service state as specified in 3GPP TS 23.122 [9], if the reason for the UE being in limited service state is one of the following;

i)
the UE is unable to find a suitable cell in the selected PLMN as specified in 3GPP TS 36.304 [10];

ii)
the UE received an ATTACH REJECT message or a TRACKING AREA UPDATE REJECT message or a SERVICE REJECT message with the EMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.301 [11] or a LOCATION UPDATING REJECT message or a GPRS ATTACH REJECT message or a ROUTING AREA UPDATE REJECT message or SERVICE REJECT message with the EMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.008 [12]; or

iii)
the UE received an ATTACH REJECT message or a TRACKING AREA UPDATE REJECT message or a SERVICE REJECT message with the EMM cause #7 "EPS services not allowed" as specified in 3GPP TS 24.301 [11] or a LOCATION UPDATING REJECT message or a GPRS ATTACH REJECT message or a ROUTING AREA UPDATE REJECT message or a SERVICE REJECT message with the EMM cause #7 "GPRS services not allowed" as specified in 3GPP TS 24.008 [12]; or
C)
in limited service state as specified in 3GPP TS 23.122 [9] for reasons other than i), ii) or iii) above, and located in a geographical area for which the UE is provisioned with "non-operator managed" radio parameters as specified in subclause 5.2.4;

2)
the UE is authorized to use V2X communication over PC5 when the UE is not served by E-UTRAN for V2X communication as specified in subclause 5.2.4; and

3)
the V2X service identifier of the V2X service is included in the list of V2X services authorized for V2X communication over PC5 as specified in subclause 5.2.4 or the UE is configured with a default destination Layer-2 ID for V2X communication over PC5 as specified in subclause 5.2.4;


then the UE shall:

1)
select radio resources for V2X communication over PC5 as specified in subclause 6.1.2.3; and

2)
perform transmission of V2X communication over PC5 as specified in subclause 6.1.2.2;


else the UE shall not perform transmission of V2X communication over PC5.
If the UE is camped on an E-UTRAN cell indicating that V2X communication over PC5 is supported by the network, but not broadcasting any carrier frequencies and radio resources for V2X communication over PC5 as specified in 3GPP TS 36.331 [23], the UE shall request radio resources for V2X communication over PC5 as specified in 3GPP TS 24.334 [4] subclause 10.2.2.
***** Next change *****
6.1.2.3
Procedure for UE to use provisioned radio resources for V2X communication over PC5

When the UE is not served by E-UTRAN for V2X communication, the UE shall select the radio parameters to be used for V2X communication over PC5 as follows:

-
if the UE can determine itself located in a geographical area, and the UE is provisioned with radio parameters for the geographical area, the UE shall select the radio parameters associated with that geographical area; or

-
in all other cases, the UE shall not initiate V2X communication over PC5.

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, e.g. Global Navigation Satellite System (GNSS). The UE shall not consider user provided location as a valid input to locate itself in a specific geographical area.

If the UE intends to use "non-operator managed" radio parameters as specified in subclause 5.2.4, the UE shall initiate V2X communication over PC5 with the selected radio parameters.

If the UE intends to use "operator managed" radio parameters as specified in subclause 5.2.4, before initiating V2X communication over PC5, the UE shall check with lower layers whether the selected radio parameters can be used in the current location without causing interference to other cells as specified in 3GPP TS 36.331 [23], and:

-
if the lower layers indicate that the usage would not cause any interference, the UE shall initiate V2X communication over PC5; or

NOTE:
If the lower layers find that there exists a cell operating the provisioned radio resources (i.e., carrier frequency), and the cell belongs to the registered PLMN or a PLMN equivalent to the registered PLMN, and the UE is authorized for V2X communication over PC5 in this PLMN, the UE can use the radio parameters indicated by the cell as specified in 3GPP TS 36.331 [23].

-
else if the lower layers report that one or more PLMNs operate in the provisioned radio resources (i.e. carrier frequency) then:
a)
if the following conditions are met:

1)
none of the PLMNs reported by the lower layers is the registered PLMN or equivalent to the registered PLMN;

2)
at least one of the PLMNs reported by the lower layers is in the list of authorized PLMNs for V2X
 communication over PC5 and provides radio resources for V2X communication over PC5 as specified in 3GPP TS 36.331 [23]; and

3)
the UE does not have an emergency PDN connection;

then the UE shall:

1)
if in EMM-IDLE mode, perform PLMN selection triggered by V2X communication over PC5 as specified in 3GPP TS 23.122 [9]; or

2)
else if in EMM-CONNECTED mode, either:

i)
perform a detach procedure as specified in 3GPP TS 24.301 [11] and then perform PLMN selection triggered by V2X communication over PC5 as specified in 3GPP TS 23.122 [9]; or

ii)
not initiate V2X communication over PC5.


Whether the UE performs i) or ii) above is left up to UE implementation; or

b)
else the UE shall not initiate V2X communication over PC5.

If the registration to the selected PLMN is successful, the UE shall proceed with the procedure to initiate V2X communication over PC5 as specified in subclause 6.1.2.1.

If the UE is performing V2X communication over PC5 using radio parameters associated with a geographical area and moves out of that geographical area, the UE shall stop performing V2X communication over PC5 and then:

-
if the UE is not served by E-UTRAN for V2X communication or the UE intends to use radio resources for V2X communication over PC5 other than those operated by the serving E-UTRAN cell, the UE shall select appropriate radio parameters for the new geographical area as specified above; or

-
if the UE is served by E-UTRAN for V2X communication and intends to use radio resources for V2X communication over PC5 operated by the serving E-UTRAN cell, the UE shall proceed with the procedure to initiate V2X communication over PC5 when served by E-UTRAN for V2X communication.

