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	Reason for change:
	1. It was agreed in RAN2 #98 that “multiple SPS configurations can be supported only by UEs capable of V2X communication, regardless of the specific LTE service they are operating”, but this is now missing in the specification.
2. In 23.14.1, support of V2X services is no longer only applicable to V2V services with V2X WI completed in Rel-14. 

3. In 23.14.1.1, the reference for the “upper layer” in the sentence “However, if UL transmission is prioritized by upper layer…” is missing, making it unclear which specific UL transmission in which upper layer specification is actually referred to.

4. In 23.14.1.1, the mapping between zones and pools can be also provided in the dedicated signalling which is now missing in related descriptions. 
5. In 23.14.1.1, the exceptional pool can be also provided in the dedicated signaling which is now missing in related descriptions. 
6. Stage 2 description does not consider the case where eNB provides inter-frequency configuration of sidelink resource pools for out of coverage siedlink communications.
7. For the description of traffic characteristic parameter such as “preferred expected SPS interval”, the “preferred” and “expected” looks redundant, suggest to remove one of them.
8. In RAN2 #97, it was agreed for synchronization that “The UE select the concerned SCell as synchronization reference source if the frequency concerns a secondary frequency for the case typeTxSync is set to eNB.” and “If the UE is in coverage of the concerned frequency (not in primary or secondary frequency), the UE use the DL frequency paired with the one used to transmit V2X sidelink communication as reference for the case typeTxSync is set to eNB.”. They are missing in the current specifications.
9. The agreement in RAN2 #97, “One transmission pool for mode 3 is configured taking into account the timing reference of the UE”, fails to be captured now.
10. The agreement from RAN2#97 is not captured: “The serving carrier indicates to the UE the frequency carrier on which the UE may acquire the inter-carrier sidelink resource configuration.”
11. CBR measurements description is not captured properly and not in line with RAN1 agreements. Also the term “SA” and “data” pool are not used in other specifications.
12. When CBR measurements are not available, the default transmission parameter is used. This is missing now.
13. It is agreed in RAN#97 that the UEs may prioritize the carrier that provides cross-carrier V2X SL configuration for cell reselection. The current description for “cross-carrier configuration” in 36.300 is “resource configuration for V2X sidelink communication for other carrier”, which is not as clear as the original agreement. It is suggested to reuse the description of “cross-carrier V2X sidelink communication resource configuration”
14. Inappropraite abbreviation of “RX” is used to describe the reception resource configuration for V2X sidelink communication. 
15. In current specification, it is stated that “Sidelink transmission in other PLMNs is not allowed”. As we know, the sidelink discovery could be transmitted in other PLMNs in R13. In order to avoid confusion, it is suggested to add the V2X constraints, such as “V2X Sidelink transmission in other PLMNs is not allowed”. 
16. In 23.14.1.1, only the case “if the PPPP of sidelink MAC PDU is lower than a (pre)configured PPPP threshold” is specified for UL/SL Tx prioritization, but what if the condition is not satisfied is missing. 

17. In the RAN2 #97bis meeting, it was agreed that a UE can report sidelink UE information to indicate that it requests the resources for P2X-related V2X sidelink communication. This has not been captured in 36.300.

18. In 23.14.1.2, it is now unclear whether the description of SPS for V2X communication via Uu is applied to uplink or downlink. 

19. Some editorial flaws (typos, line-break issues, misalignments, etc.) exist in 23.14.1.1 and 23.14.1.2

20. In 23.14.1.2, the QCI values for unicast delivery of V2X messages are described. As we know, a new non-GBR QCI value is also designed for the delivery of V2X messages over MBMS bearers. However, it is missing in the current specification. It is suggested to add this description.


	
	

	Summary of change:
	1. In 11.1.2, add the the missing RAN2 agreement for UL multiple SPS. 
2. In 23.14.1, remove the Note “In this release of specification… stated otherwise”.

3. In Section 2, add the reference corresponding to the “UL transmission prioritized by upper layer” and refer to it in 23.14.1.1, which aligns with corresponding descriptions in TS 36.321. 

4. In 23.14.1.1, change “SIB21” to “RRC signalling”, which includes both SIB21 and dedicated signalling, in the description for the mapping between zones and pools.   

5. In 23.14.1.1, add “and/or dedicated signalling” in the relevant descriptions for exceptional pool configuration.
6. It is clarified that the UE uses pre-configured resources only in case there is no valid inter-frequency configuration provided by the eNB.
7. In Section 23.14.1.1 and 23.14.1.2, remove redundant “expected”.

8. Change from ‘frequencyPCell (RRC_CONNECTED) /serving cell (RRC_IDLE) ‘ to ‘the cell associated with the concerned’
9. In 23.14.1.1, add the missing RAN2 agreement on the UE’s timing reference.
10. The missing agreement is added to the text (i.e. anchor carrier information may be provided by either pre-configuration or System Information).
11. The description of how UE performs CBR measurements in “adjacent” and “non-adjacent” case is corrected. “SA” and “data” terms are repalced with “PSSCH” and “PSCCH” to align with other specifications (e.g. 36.331 and 36.213).
12. Describe that when CBR measurements are not available, the default transmission parameter is used.
13. In Section 23.14.1.1, change “resource configuration for V2X sidelink communication for other carrier” to “cross-carrier V2X sidelink communication resource configuration”
14. In Section 23.14.1.1, change “RX resource” to “V2X sidelink reception resource”
15. In Section 23.14.1.1, change “Sidelink transmission in other PLMNs is not allowed” to “V2X sidelink transmission in other PLMNs is not allowed”
16. In 23.14.1.1, add descriptions for Tx/SL prioritization for the case “if the PPPP of sidelink MAC PDU is higher than/equal to a (pre)configured PPPP threshold”. 

17. In 23.14.1.1, add descriptions for the UE’s request of P2X resources by sidelink UE information. 
18. Describe that P-UE uses default transmission parameter.
19. In 23.14.1.2, add “in uplink” to show that the SPS for V2X communication via Uu is applied to uplink.

20. Revise other editorial flaws in 23.14.1.1 and 23.14.1.2. 

21. In Section 23,14,1,2, add the description of “A non-GBR QCI value is used for the delivery of V2X messages over MBMS bearers.”
Impact analysis
Impacted functionality:
V2X sidelink communication (zone-based operation, exceptional pool, synchronization, CBR measurment, UL and V2X SL prioritization, sidelink UE information)

Uu-based V2X communication (UL SPS, QCI type for V2X)
Inter-operability: 

If the network is implemented according to this CR while the UE is not, there is no       inter-operability issue.

If the UE is implemented according to this CR while the network is not, there is no inter-operability issue.


	
	

	Consequences if not approved:
	1. An incorrect NOTE for V2X exists in the specification. 
2. A necessary reference is missing. 

3. The descriptions for zone-based configuration are inappropriate. 

4. The descriptions for exceptional pool configuration are inappropriate. 
5. There could be interference problems to SCell or other DL cells due to the transmission of V2X sidelink communication.
6. Some RAN2 agreements are now missing. 
7. The behavior when CBR measurements are not available is missing.
8. The UL/SL Tx is not clearly described.

9. Related agreement for P2X is missing.

10. Related agreement on inter-PLMN operation is not approprately described. 

11. The description regarding SPS for V2X communication via Uu is not clear.

12. There are some editorial flaws existing in the specification. 
13. Stage-2 and Stage-3 specifications are misaligned in terms of UE behaviour and terminology concerning V2X sidelink configuration and CBR measurements.
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11.1.2
Uplink Scheduling

In the uplink, E-UTRAN can dynamically allocate resources (PRBs and MCS) to UEs at each TTI via the C-RNTI on PDCCH(s). A UE always monitors the PDCCH(s) in order to find possible allocation for uplink transmission when its downlink reception is enabled (activity governed by DRX when configured). When CA is configured, the same C-RNTI applies to all serving cells.

In addition, E-UTRAN can allocate a semi-persistent uplink resource for the first HARQ transmissions and potentially retransmissions to UEs:

-
RRC defines the periodicity of the semi-persistent uplink grant;

-
PDCCH indicates whether the uplink grant is a semi-persistent one i.e. whether it can be implicitly reused in the following TTIs according to the periodicity defined by RRC.

In the sub-frames where the UE has semi-persistent uplink resource, if the UE cannot find its C-RNTI on the PDCCH(s), an uplink transmission according to the semi-persistent allocation that the UE has been assigned in the TTI can be made. The network performs decoding of the pre-defined PRBs according to the pre-defined MCS. Otherwise, in the sub-frames where the UE has semi-persistent uplink resource, if the UE finds its C-RNTI on the PDCCH(s), the PDCCH allocation overrides the persistent allocation for that TTI and the UE’s transmission follows the PDCCH allocation, not the semi-persistent allocation. Retransmissions are either implicitly allocated in which case the UE uses the semi-persistent uplink allocation, or explicitly allocated via PDCCH(s) in which case the UE does not follow the semi-persistent allocation.

NOTE:
there is no blind decoding in uplink and when the UE does not have enough data to fill the allocated resource, padding is used.

When the UE is provided with valid uplink grants in several serving cells in one TTI, the order in which the grants are processed during logical channel prioritisation and whether joint or serial processing is applied are left up to UE implementation, while adhering to transmission restrictions of a logical channel via LAA SCells.

Similarly as for the downlink, semi-persistent uplink resources can only be configured for the PCell and only PDCCH allocations for the PCell can override the semi-persistent allocation. When DC is configured, semi-persistent uplink resources can only be configured for the PCell or PSCell. Only PDCCH allocations for the PCell can override the semi-persistent allocation for PCell and only PDCCH allocations for the PSCell can override the semi-persistent allocation for PSCell.
For a UE capable of V2X communication, multiple semi-persistent configurations can be configured in uplink, regardless of the specific services the UE is operating. The uplink resources for each semi-persistent configuration can only be configured for the PCell. When DC is configured, the uplink resources for each semi-persistent configuration can only be configured for the PCell or PSCell.
For NB-IoT:

-
Scheduling information for uplink data is transmitted on the downlink physical control channel NPDCCH. The scheduled uplink data is transmitted on the shared data channel NPUSCH;

-
The transmission duration in number of sub-frames for the NPUSCH is variable;

-
The transmission duration in number of sub-frames is semi-static for the NPDCCH and is indicated for the NPUSCH as part of the scheduling information transmitted on the NPDCCH;
-
The start time of the NPUSCH relative to the NPDCCH is signaled as part of the scheduling message.
	NEXT CHANGE


23.14
Support for V2X services

23.14.1
General

Vehicular communication services, represented by V2X services, can consist of the following four different types: V2V, V2I, V2N and V2P [71].


V2X services can be provided by PC5 interface and/or Uu interface. Support of V2X services via PC5 interface is provided by V2X sidelink communication, which is a mode of communication whereby UEs can communicate with each other directly over the PC5 interface [62]. This communication mode is supported when the UE is served by E-UTRAN and when the UE is outside of E-UTRA coverage. Only the UEs authorised to be used for V2X services can perform V2X sidelink communication.
23.14.1.1
Support for V2X sidelink communication

The user plane protocol stack and functions, as specified in subclause 23.10.2.1 for sidelink communication, are also used for V2X sidelink communication. In addition, for V2X sidelink communication:

-
STCH for sidelink communication is also used for V2X sidelink communication.

-
Non-V2X (e.g. Public Safety) data is not multiplexed with V2X data transmitted in resources configured for V2X sidelink communication.

-
The Access Stratum (AS) is provided with the PPPP of a protocol data unit transmitted over PC5 interface by higher layers. The packet delay budget (PDB) of the protocol data unit can be determined from the PPPP. The low PDB is mapped to the high priority PPPP value [72].
-
The existing logical channel prioritization based on PPPP is used for V2X sidelink communication.
Control plane protocol stack for SBCCH as specified in subclause 23.10.2.2 for sidelink communication is also used for V2X sidelink communication.

The UE supporting V2X sidelink communication can operate in two modes for resource allocation:

-
Scheduled resource allocation, characterized by:

-
The UE needs to be RRC_CONNECTED in order to transmit data;

-
The UE requests transmission resources from the eNB. The eNB schedules transmission resources for transmission of sidelink control information and data. Sidelink SPS is supported for scheduled resource allocation;

-
UE autonomous resource selection, characterized by:

-
The UE on its own selects resources from resource pools and performs transport format selection to transmit sidelink control information and data;

-
If mapping between the zones and V2X sidelink transmission resource pools is configured, the UE selects V2X sidelink resource pool based on the zone UE is located in.
-
The UE performs sensing for (re)selection of sidelink resources. Based on sensing results, the UE (re)selects some specific sidelink resources and reserves multiple sidelink resources. Up to 2 parallel independent resource reservation processes are allowed to be performed by the UE. The UE is also allowed to perform a single resource selection for its V2X sidelink transmission.

In order to assist the eNB to provide sidelink resources, the UE in RRC_CONNECTED may report geographical location information to the eNB. The eNB can configure the UE to report the complete UE geographical location information based on periodic reporting via the existing measurement report signaling.

Geographical zones can be configured by the eNB or pre-configured. When zones are (pre)configured, the world is divided into geographical zones using a single fixed reference point (i.e. geographical coordinates (0, 0)), length and width. The UE determines the zone identity by means of modulo operation using length and width of each zone, number of zones in length, number of zones in width and the single fixed reference point. The length and width of each zone, number of zones in length and number of zones in width are provided by the eNB when the UE is in coverage and pre-configured when the UE is out of coverage. The zone is configurable for both in coverage and out of coverage.

For in coverage UE, when the UE uses UE autonomous resource selection, the eNB can provide the mapping between zone(s) and V2X sidelink transmission resource pools in RRC signalling. For out of coverage UEs, the mapping between the zone(s) and V2X sidelink transmission resource pools can be pre-configured. If a mapping between zone(s) and V2X sidelink transmission resource pool is (pre-)configured, the UE selects transmission sidelink resources from the resource pool corresponding to the zone where it is currently located. The zone concept is not applied to exceptional V2X sidelink transmission pools as well as reception pools. Resource pools for V2X sidelink communication are not configured based on priority.

For V2X sidelink transmission, during handover, transmission resource pool configurations including exceptional transmission resource pool for the target cell can be signaled in the handover command to reduce the transmission interruption. In this way, the UE may use the V2X sidelink transmission resource pools of the target cell before the handover is completed as long as either synchronization is performed with the target cell in case eNB is configured as synchronization source or synchronization is performed with GNSS in case GNSS is configured as synchronization source. If the exceptional transmission resource pool is included in the handover command, the UE starts using randomly selected resources from the exceptional transmission resource pool starting from the reception of handover command. If the UE is configured with scheduled resource allocation in the handover command, the UE continues to use the exceptional transmission resource pool while the timer associated with handover is running. If the UE is configured with autonomous resource selection in the target cell the UE continues to use the exceptional transmission resource pool until the sensing results on the transmission resource pools for autonomous resource selection are available. For exceptional cases (e.g. during RLF, during transition from RRC IDLE to RRC CONNECTED or during change of dedicated V2X sidelink resource pools within a cell), the UE may select resources in the exceptional pool provided in serving cell’s SIB21 or in dedicated signalling based on random selection, and uses them temporarily. During cell reselection, the RRC_IDLE UE may use the randomly selected resources from the exceptional transmission resource pool of the reselected cell until the sensing results on the transmission resource pools for autonomous resource selection are available.

In order to avoid interruption time in receiving V2X messages due to delay in acquiring reception pools broadcasted from the target cell, synchronisation configuration and reception resource pool configuration for the target cell can be signaled to RRC_CONNECTED UEs in the handover command. For RRC_IDLE UE, it is up to UE implementation to minimize V2X sidelink transmission/reception interruption time associated with acquisition of SIB21 of the target cell.

A UE is considered in-coverage on the carrier used for V2X sidelink communication whenever it detects a cell on that carrier as per criteria specified in [16]. If the UE that is authorized for V2X sidelink communication is in-coverage on the frequency used for V2X sidelink communication or if the eNB provides V2X sidelink configuration for that frequency (including the case where UE is out of coverage on that frequency), the UE shall use scheduled resource allocation or UE autonomous resource selection as per eNB configuration. When the UE is out of coverage on the frequency used for V2X sidelink communication and if the eNB does not provide V2X sidelink configuration for that frequency, the UE may use a set of transmission and reception resource pools pre-configured in the UE. V2X sidelink communication resources are not shared with other non-V2X data transmitted over sidelink.
An RRC_CONNECTED UE may send a Sidelink UE Information message to the serving cell if it is interested in V2X sidelink communication transmission in order to request sidelink resources.

If the UE is configured by higher layers to receive V2X sidelink communication and V2X sidelink reception resource pools are provided, the UE receives on those provided resources.

Reception of V2X sidelink communication in different carriers/PLMNs can be supported by having multiple receiver chains in the UE.
For sidelink SPS, maximum 8 SPS configurations with different parameters can be configured by eNB and all SPS configurations can be active at the same time. The activation/deactivation of SPS configuration is signalled via PDCCH by eNB. The existing logical channel prioritization based on PPPP is used for sidelink SPS.

UE assistance information can be provided to eNB. Reporting of UE assistance information is configured by eNB for V2X sidelink communication. The UE assistance information used for V2X sidelink communication includes traffic characteristic parameters (e.g. a set of preferred SPS interval, timing offset with respect to subframe 0 of the SFN 0, PPPP and maximum TB size based on observed traffic pattern) related to the SPS configuration. The UE assistance information can be reported in case either SPS is already configured or not. Triggering of UE assistance information transmission is left to UE implementation. For instance, the UE is allowed to report UE assistance information when change in estimated periodicity and/or timing offset of packet arrival occurs. SR mask per traffic type is not supported for V2X sidelink communication.
The serving cell can provide synchronization configuration for the carrier used for V2X sidelink communication. In this case, the UE follows the synchronization configuration received from serving cell. In case there is no cell detected on the carrier used for V2X sidelink communication and the UE does not receive synchronization configuration from serving cell, the UE follows preconfigured synchronization configuration. There are three types of synchronization reference, namely eNB, UE and GNSS. In case GNSS is configured as synchronization source, the UE utilizes the UTC time and (pre)configured DFN offset to calculate direct frame number and subframe number. In case eNB timing is configured as synchronization reference to the UE, for synchronization and DL measurements, the UE follows the cell associated with the concerned frequency (when in-coverage on this frequency), or the PCell or the serving cell  (when out of coverage on the concerned frequency). UE can indicate the current synchronization reference type it is using to the eNB. One transmission pool for scheduled resource allocation is configured, taking into account the synchronization reference of the UE.
For controlling channel utilization, the network is able to indicate how the UE adapts its transmission parameters for each transmission pool depending on the Channel Busy Ratio (CBR). The UE measures all the configured transmission pools including exceptional pool. If a pool is (pre)configured such that a UE shall always transmit PSCCH and PSSCH in adjacent resource blocks the UE measures PSCCH and PSSCH resources together. If a pool is (pre)configured such that a UE may transmit PSCCH and the corresponding PSSCH in non-adjacent resource blocks in a subframe then PSSCH pool and PSCCH pool are measured separately.
A UE in RRC_CONNECTED can be configured to report CBR measurement results. For CBR reporting, periodic reporting and event triggered reporting are supported. Two new reporting events are introduced for event-triggered CBR reporting. In case PSSCH and PSCCH resources are placed non-adjacently, only PSSCH pool measurement is used for event-triggered CBR reporting. In case PSSCH and PSCCH resources are placed adjacently, CBR measurement of both the PSSCH and PSCCH resources is used for event-triggered CBR reporting. CBR event-triggered reporting is triggered by overloaded threshold and/or less-loaded threshold. The network can configure which of the transmission pools the UE needs to report.

A UE (regardless of its RRC state) performs transmission parameter adaptation based on the CBR. When CBR measurements are not available, the default transmission parameters are used. The exemplary adapted transmission parameters include maximum transmission power, range of the number of retransmission per TB, range of PSSCH RB number, range of MCS, maximum limit on channel occupancy ratio. The transmission parameter adaption applies to all transmission pools including exceptional pool.

For V2X sidelink communication, sidelink transmission and/or reception resources including exceptional pool for different frequencies for scheduled resource allocation and UE autonomous resource selection may be provided. The sidelink resources for different frequencies can be provided via dedicated signalling, SIB21 and/or preconfiguration. The serving cell may indicate to the UE only the frequency on which the UE may acquire the resource configuration for V2X sidelink communication. If multiple frequencies and associated resource information are provided, it is up to UE implementation to select the frequency among the provided frequencies. The UE shall not use preconfigured transmission resource if the UE detects a cell providing resource configuration or inter-carrier resource configuration for V2X sidelink communication. Frequencies which may provide V2X sidelink communication resource configuration or cross-carrier configuration can be signalled in SIB21 or pre-configured in the UE. The RRC_IDLE UE may prioritize the frequency that provides cross-carrier resource configuration for V2X sidelink communication during cell reselection.

If the UE supports multiple transmission chains, it may simultaneously transmit on multiple carriers via PC5. For the case where multiple frequencies for V2X are supported, a mapping between service types and V2X frequencies is configured by upper layers. The UE should ensure a service to be transmitted on the corresponding frequency.

The UE may receive the V2X sidelink communication of other PLMNs. The serving cell can indicate to the UE the resource configuration for V2X sidelink communication reception for inter-PLMN operation directly or only the frequency on which the UE may acquire the inter-PLMN resource configuration for V2X sidelink communication reception. V2X sidelink communication transmission in other PLMNs is not allowed.
When UL transmission overlaps in time domain with V2X sidelink transmission in the same frequency, the UE prioritizes the V2X sidelink transmission over the UL transmission if the PPPP of sidelink MAC PDU is lower than a (pre)configured PPPP threshold; otherwise, the UE prioritizes the UL transmission over the V2X sidelink transmission. When UL transmission overlaps in time domain with V2Xsidelink transmission in different frequency, the UE may prioritize the V2X sidelink transmission over the UL transmission or reduce UL transmission power if the PPPP of sidelink MAC PDU is lower than a (pre)configured PPPP threshold; otherwise, the UE prioritizes the UL transmission over the V2X sidelink transmission or reduces V2X sidelink transmission power. However, if UL transmission is prioritized by upper layer as specified in [75] or random access procedure is performed, the UE prioritizes UL transmission over any V2X sidelink transmission (i.e. irrespectively of the sidelink MAC PDU’s PPPP).

Resource pool for transmission of pedestrian UE (P-UE) may be overlapped with resources for V2X sidelink communication. For each transmission pool, resource selection mechanism (i.e. random selection, partial sensing based selection or either random selection or partial sensing based selection), which is allowed to be used in this pool, is also configured. If P-UE is configured to use either random selection or partial sensing based selection for one transmission pool, it is up to UE implementation to select a specific resource selection mechanism. If the P-UE is configured to use partial sensing based selection only, the P-UE shall use partial sensing based selection in the pool. The P-UE shall not do random selection in the pool wherein only partial sensing is allowed. If the eNB does not provide a random selection pool, the P-UEs that support only random selection cannot perform sidelink transmission. In exceptional pool, the P-UE uses random selection. The P-UE can send Sidelink UE Information message to indicate that it requests resource pools for P2X-related V2X sidelink communication transmission [16].
It is not mandatory for P-UE to support zone based resource selection. The P-UE reports whether it supports zone based resource selection as part of UE capability signalling. If the P-UE supports zone based resource selection, the network can provide zone based configuration via only dedicated signalling.
Power saving of P-UE can be achieved by UE implementation and upper layer mechanisms. P-UE does not perform CBR measurement. However, P-UE adjusts the transmission parameters based on the default transmission parameter configuration, which can be provided to the P-UE via RRC signalling.
To support the co-existence of CEN DSRC and V2X sidelink communication, the upper layers of the UE which is performing V2X sidelink communication send an indication to lower layers when the UE is within the proximity of CEN DSRC tolling station(s).

23.14.1.2
Support for V2X communication via Uu

For V2X communication in uplink, maximum 8 SPS configurations with different parameters can be configured by eNB and all SPS configurations can be active at the same time. The activation/deactivation of each SPS configuration is signalled via PDCCH by eNB. The existing logical channel prioritization for Uu is used.
For V2X communication, UE assistance information can be provided to eNB. Reporting of UE assistance information is configured by eNB. The UE assistance information includes parameters (e.g. a set of preferred SPS interval, timing offset with respect to subframe 0 of the SFN 0, LCID and maximum TB size based on observed traffic pattern) related to the SPS configuration. Triggering of UE assistance information transmission is left to UE implementation. For instance, the UE is allowed to report the UE assistance information when change in estimated periodicity and/or timing offset of packet arrival occurs. For V2X communication via Uu, SR mask as per legacy mechanism can be used.

For unicast transmission of V2X messages, the V2X message can be delivered via Non-GBR bearers as well as GBR bearers. In order to meet the QoS requirements for V2X message delivery for V2X services, a Non-GBR QCI value and a GBR QCI value for V2X messages are used [72].

For broadcasting V2X messages, SC-PTM or MBSFN transmission can be used. In order to reduce SC-PTM/MBSFN latency, shorter (SC-)MCCH repetition period for SC-PTM/MBSFN, modification period for SC-PTM/MBSFN and MCH scheduling period for MBSFN are supported. Reception of downlink broadcast of V2X messages in different carriers/PLMNs can be supported by having multiple receiver chains in the UE. A GBR QCI value is used for the delivery of V2X messages over MBMS bearers [72].
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