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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	70
	WI/SI started
	RP-152293
	0%
	Sept. 16
	0%
	March 17

	71
	RP-160219
	RP-160649
	15%
	Sept. 16
	0%
	March 17

	72
	RP-160792
	RP-161272
	60%
	Sept. 16
	0%
	March 17

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


100 %








RAN4 Perf. part:

0 %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



XXX %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

100%










RAN WG2:

100%










RAN WG3:

100%











RAN WG4:

100%










RAN WG5:

XXX%










RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



<e.g. March 17>
which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


Sept. 16

which is:
RAN #73
The Performance part WI is planned to be 100% complete in:
March 17

which is:
RAN #75
The Testing part WI is planned to be 100% complete in:

<e.g. March 17>
which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1#86
210 contributions were submitted to RAN1#86.

For the physical layer structure, the following agreements were made:

· Only normal CP is supported in Rel-14 V2V WI.
· For PSCCH DM RS, the proposal in R1-168439 with u = 8
· Destination ID is not signaled via SA.
· 16 CRC bits from SA are used in generating PSSCH DMRS sequence and data scrambling sequence.
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For the UE autonomous resource selection, the following agreements were made:

· Step 2: UE excludes resources at least based on SA decoding and additional conditions.

· When SA and its associated data are transmitted in same subframe, option 2-1 (measure on DMRS of PSSCH) is supported

· Option 2-1: A resource is excluded if it is indicated or reserved by a decoded SA and PSSCH RSRP in the associated data resource is above a threshold.

· PSSCH Reference Signal Received Power (PSSCH-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry demodulation reference signals associated with PSSCH, within PRBs indicated by the associated PSCCH.
·  The reference point for the PSSCH-RSRP shall be the antenna connector of the UE.
·  If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding PSSCH-RSRP of any of the individual diversity branches.
· The threshold is a (pre)configurable function of the priority information.

· SA contains the 3-bit PPPP field.

· The threshold is in a range between [-128 dBm] and [0 dBm] with the granularity of [2] dB including minus infinity and plus infinity.

· Email discussion until 2nd Sept. on the numbers in the brackets – Philippe (Huawei)

· The threshold is dependent of both the priority information of the TB to be transmitted and the priority information of the decoded SA.

· 64 thresholds are (pre)configured in total.

· In Step 2, a UE that decodes an SA in TTI m + c within the sensing period assumes that the same frequency resource is reserved by the SA transmitter UE at TTI m + d +P*i.
· P is a parameter fixed to 100 in Rel-14. Possible configurability of this parameter in future releases should be considered in the CR.

· i is selected in the range [0, 1, …, 10] which will be restricted by carrier-specific network configuration or preconfiguration. i=0 means “no intention to reserve the frequency resource.”

· RAN1 assumes the full flexibility in signaling this restriction, e.g., 10-bit bitmap is signaled in this (pre)configuration to indicate each of [1, …, 10] is allowed or not.

· Selection of i is up to UE implementation. RAN1 assumes that UE performs no transmission or no resource reservation if it has no data. FFS in RAN2 how to ensure this RAN1 assumption. 

· i is signalled in the SA using a 4-bit field.

· In Step 2, if an instance of a candidate semi-persistent resource X with the period of P*I collides with a next instance of the resource Y, which is reserved by another UE’s SA and meets the condition of exclusion in the agreed threshold-test, then the UE shall exclude resource X.

· I is the value to be signaled for i in its SA.

· If the number of remaining resource after Step 2 is smaller than [20]% of the total resources within the selection window, the UE repeats Step 2 using all the thresholds increased by [3] dB until the number of remaining resource after Step 2 is larger than [20]% of the total resources.
· Each resource in this counting corresponds to the desired resource allocation.
· Other mechanisms related to the congestion control will be discussed in the V2X WI if time is not allowed in the V2V WI.
· Companies are encouraged to check what the proper number above is. The number can be revisited during the CR phase.
· In Step 3,
· The measurement periodicity of PSSCH resource is P in this step.
· The measurement is restricted to the resources remaining after Step 2.
· In Step 3,

· Step 3-0: When the counter reaches zero, 

· With probability p, the UE keeps the current resource and the counter is reset.

· With probability 1-p, resource is reselected by Step 3-1 and 3-2.

· Carrier-specific parameter p is (pre)configured in the range [0, 0.2, 0.4, 0.6, 0.8].

· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset

· The subset is the set of candidate resources with the lowest total received energy. The size of the subset is [20]% of the total resources within the selection window.

· Note that the size of this subset is equal to the minimum possible size of the outcome of Step 2.

· Step 3-2: UE randomly selects one resource from the subset

· When a TB is transmitted in one subframe, when a UE tries to select M sub-channels in one subframe in Step 3, a resource can be any M contiguous sub-channels not excluded in Step 2.

· Energy measurement of each resource is the average of the energy measured in each constituent sub-channel.

·  “The total resources within the selection window” above means the total resources in the interval determined in Step 1 to identify the resources the UE must take into account as possible candidates resources.

· When a TB is transmitted in two subframes, at least the following resource selection is supported:

· One resource is selected using the mechanism defined for the case where a TB is transmitted in one subframe.

· Selection of another resource is random under the condition that

· The selected resource shall be in the remaining subset of the outcome of step 3, and

· The selected resource shall not be in the same subframe as the first resource, and 

· The SCI shall be able to indicate the time gap between the two selected resources.

· If no resource can meet the condition for the second resource selection, a TB is transmitted only using the first resource.

· Any other resource selection methods can be considered in the V2X work item, taking into account progress in ETSI, e.g. the following:

-The resource allocation follows the resource allocation when a TB is transmitted in a single subframe, but the resource is defined as a set of subchannels in two consecutive subframes.
· UE makes resource selection/reselection decision at TTI m (>=n).

· TTI m when the UE makes resource selection/reselection decision is the arrival time of the corresponding TB.

· For resource reselection, the UE must take into account as possible candidates resources in the interval [m+T1,m+T2] in Step 1. 

· T1 <= [4] where T1 is up to UE implementation.

· 20 <= T2 <=100 where T2 is up to UE implementation.

· Selection of T2 shall fulfill the latency requirement.

· Sensing window is changed to [m-a, m-b), where a=b+1000 and b=1.
· Note: If there is any inconsistency between the above proposal and the existing agreement, the above proposal overrides.
· If a problem is found, e.g., in designing the time resource indication in SCI, this agreement may be revisited.

For the resource pool configuration and SA/data association, the following agreements were made:
· A UE cannot transmit TB without SA, i.e., SA is transmitted with each (re)transmission of a TB.
· At least when a pool is (pre)configured such that a UE always transmits SA and data in the same subframe, UE is not expected to combine PSCCH transmitted in different subframes.

· When a pool is (pre)configured such that a UE always transmits SA and data in adjacent RBs in the same subframe, 
· The sub-channel with the lowest index among those selected for data transmission is used for SA transmission.
· When a pool is (pre)configured such that a UE can transmit SA and data in non-adjacent RBs in the same subframe, 

· The number of SA candidate resources in a SA pool is the same as the number of sub-channels in the associated data pool.

· Sequential one-to-one association is made between an SA candidate resource and a sub-channel in the associated data pool.

· The SA resource associated with the lowest index among those selected for data transmission is used for SA transmission.

· PSCCH DM RS CS is blindly detected.

· Transmitter UE randomly selects one CS out of 4 candidates (details FFS) for every PSCCH transmission.
· At each SA resource candidate, a UE is not required to decode more than one PSCCH.

· It is RAN1 understanding that a UE will select the CS with the highest reception power. The related UE requirement is up to RAN4 decision.

· At least when SA and data are transmitted in the same subframe, SA resource should be reselected only when the associated data resource is reselected.
· Case 1: When a pool is (pre)configured such that a UE always transmits SA and data in adjacent RBs in the same subframe,

· The resource pool consists of one or multiple sub-channels in frequency domain.

· A sub-channel consists of a group of contiguous RBs in a same subframe. 

· The sub-channel size in a resource pool can be configured by eNB or preconfigured.

· Candidate size of a sub-channel is {5, 6, 10, 15, 20, 25, 50, 75, 100} 

· Each sub-channel includes one SA resource candidate at the low end of the sub-channel from system perspective.
· The SA resource candidate can be used for data transmissions.
· Resource pool configuration includes the number of sub-channels in the pool.

· Different sub-channels have disjoint group of adjacent RBs.

· Case 2: When a pool is (pre)configured such that a UE transmits SA and data potentially in non-adjacent RBs in the same subframe,

· The PSSCH resource pool consists of one or multiple sub-channels in frequency domain. 

· A sub-channel consists of a group of contiguous RBs in a same subframe. 

· The sub-channel size in a resource pool can be configured by eNB or preconfigured.

· Candidate size is for email discussion until 2nd September (Hanbyul, LGE). 

· Note that only the RB sizes supported for UE transmission in Rel-13 will be supported in Rel-14 V2V.

· The maximum number of sub-channels possible in a subframe is 20.

· The minimum candidate size is not less than 4. 

· PSSCH resource pool configuration includes the number of sub-channels in the pool.

· Different sub-channels have disjoint group of adjacent RBs.

· A resource pool consists of N contiguous PRBs in frequency domain.

· N = The sub-channel size * the number of sub-channels.

· The PSCCH resource pool consists of a set of contiguous PRBs.

· The size of a PSCCH resource pool is configurable. 

· Candidates of PSCCH resource are disjoint.

· Energy sensing granularity of PSSCH in Step 3 is the size of sub-channel. 

· The UE always (re)selects an integer number of adjacent subchannels for transmission.

· A UE is not expected to try to decode more than [100] RBs in a subframe.

· A UE is not expected to try to decode more than [10] PSCCHs in a subframe.

· SA pool and the associated data pool can overlap.  An SA pool and a non- associated data pool can overlap.

· This overrides the existing agreement including “An RB of an SA pool in a TTI cannot be included an un-associated data pool (if exists)” made in RAN1#84bis.

· When a pool is (pre)configured such that a UE always transmits SA and data in adjacent RBs in the same subframe,
· A resource pool consists of N contiguous PRBs in frequency domain.

· N = The sub-channel size * the number of sub-channels.
· A UE transmits PSSCH on the largest subset of PRBs in the selected sub-channel(s) subject to the DFT size restriction and the adjacency to the associated SA resource.

· When a pool is (pre)configured such that a UE can transmit SA and data in non-adjacent RBs in the same subframe,
· The UE always transmits on an integer number of adjacent subchannels.

· V2V pool is defined by a repeating bitmap mapped to all subframes except for at least SLSS subframes which are skipped

· The bitmap length is 16, 20, or 100.
· FFS if/how to handle the case where the bitmap does not repeat an integer number of times within the DFN period

· The bitmap defines which subframes are allowed for V2V SA/data transmission and/or reception for a pool.

· Once resource reselection is triggered, UE reselects resources for all the transmissions corresponding to a TB.

· SA only schedules transmission(s) corresponding to one TB.
· UE is not required to perform PSSCH-RSRP measurement in a TTI that occurs before the reception of a successfully decoded associated SA.

· UE applies the PSSCH-RSRP measured in a TTI that occurs at or after the reception of a successfully decoded associated SA to a TTI that is indicated by the SA but occurs before the reception of the SA.
· Number of transmissions of a TB is 1 or 2.

· Each SA indicates the time/frequency resources of all the data transmissions corresponding to the same TB.

For the DCI content and SCI content used for SL-based V2V scheduling, the following agreements were made:

· DCI for dynamic scheduling:

· At least the following fields are included in the DCI

· CIF (3 bits)
· Interpretation of CIF is (pre)configured. This (pre)configuration can be different from CIF for UL/DL.
· Lowest index of the sub-channel allocated to the initial transmission

· SA content 

· Time gap between initial transmission and retransmission: [4] bits 

· Frequency resource location of the initial transmission and retransmission: 8 bits

· FFS

· TPC

· The DCI length is the same as DCI format 0 configured for UL of the UE.

· An RNTI different from C-RNTI/SPS-RNTI is used.

· Time location of the initial transmission is the first subframe included in the resource pool on the V2V carrier that occurs after 4 ms from the DCI transmission subframe.

· SCI contents (48 bits in total):

· Priority: 3 bits

· Resource reservation: 4 bits

· MCS: 5 bits

· CRC: 16 bits

· Retransmission index: 1 bit

· Time gap between initial transmission and retransmission: [4] bits 

· This fields indicates a value in [0, [15]]. Value 0 means no retransmission of the associated TB.
· Frequency resource location of the initial transmission and retransmission: Working assumption: 8 bits 
· Frequency location of the other transmission and the number subchannels are jointly encoded. 

· Reserved bits: [7] bits

· A UE transmitting SCI defined in Rel-14 V2V WI shall set all these bits to 0.

· A UE shall not use this field as virtual CRC.

· RV 0 and 2 are used for the initial transmission and retransmissions, respectively.

For power control of PSCCH and PSSCH, the following agreements were made:
· When PSCCH and the associated PSSCH are transmitted in the same subframe,

· Power control parameters are (pre)configured only for PSSCH.

· PSD offset to that of PSSCH is used to determine the transmission power of PSCCH.

· The PSD offset is fixed to X(FFS in [0, 3]) dB in specifications.

· Email approval until 1st September – Hanbyul (LGE)

· For all cases, the PSD difference between PSCCH and PSSCH shall be the same as the PSD offset value.

· For the synchronization, the following agreements were made:
· 
SLSS period is 160 ms. Note that this changes the existing working assumption.
In the email discussion after RAN1#86, the following agreements were reached.
· DCI X for all BW

· Let k be the number of sub-channels configured on the resource pool of a sub-carrier

· CIF : 3 bits

· Lowest index of sub-channel allocation: ceil(log2(k)) = 0 to 5 bits

· Time gap between tx and retx: 4 bits

· Frequency resource of initial and last tx: ceil(log2(k*(k+1)/2) = 0 to 8 bits

· If the number of information bits in V2V DCI format mapped onto a given search space is less than the payload size of format 0 mapped onto the same search space, zeros shall be appended to V2V DCI format until the payload size equals that of format 0 including any padding bits appended to format 0.
· The candidate size of a sub-channel is {4,5,6,8,9,10,12,15,16,18,20,30,48,72,96} for SA-data non-adjacent case
· S-RSSI definition:

· Sidelink RSSI (S-RSSI) is defined as the linear average of the total received power (in [W]) per SC-FDMA symbol observed only in the configured sub-channel in the SC-FDMA symbols #1, #2, …, #12 by the UE. 

· The reference point for the S-RSSI shall be the antenna connector of the UE. 

· If receiver diversity is in use by the UE, the reported value shall not be lower  than the corresponding S-RSSI of any of the individual diversity branches.
· Threshold values for PSSCH-RSRP

· (-136…-38) dBm/15kHz with 2dB steps.
· PSD of PSCCH compared to that of PSSCH

· The PSD offset is fixed to [3] dB in specifications.
· SCI contents

· Fixed size of 48 for the SCI

· For frequency RA, copy the frequency RA field from DCI and pad it to 8 bits.

· All other aspects (e.g., DMRS randomization) FFS to be addressed at next meeting including how to set the padding bits in frequency RA.
During the email discussion after RAN1#86, RAN1 CRs were discussed and agreed in [409][410][411][412][413].
RAN2#95
85 contributions were submitted to RAN2#95. In addition, 6 CRs in [296][297][298][299][300][301] were discussed for agreement after RAN2#95. 
Geo-location aspects

The zones will be calculated according to the following modulo operation is used.

x’= Floor (x / L) Mod Nx;

y’= Floor (y / W) Mod Ny;

     Zone_id  = y’ * Nx + x’,

where the values of x, y in the above equations can be respectively specified as  the longitude and latitude of the UE’s location in the specification. 

· Following parameters are required for zoning:

· Length of each zone (L)

· Width of each zone (W)

· Number of of zone in length (Nx)

· Number of of  zone in width (Ny)

· Zoning mechanism and parameters are same for in-coverage and out of coverage, with only difference of parameters provided by eNB or pre-configured
· No need to report calculated zone ID, as complete location information reporting is already agreed in RAN2
· Location reporting triggers are based on periodic reporting.   For the reporting interval, the current value ranges used for periodical measurement reporting from 120ms to 1 hour can be used.  

· FFS on all related RRC parameters 

· RRC messaging, MeasurementReport, will be used for location reporting.  The existing IE LocationInfo will be used.  
· Sensing will be performed for the pools associated to zones.  

· The values for length of each zone (L) include: 5m, 10m, 20m, 50m, 100m, 200m, 500m.

· The values for width of each zone (W) include: 5m, 10m, 20m, 50m, 100m, 200m, 500m.
· FFS if some restrictions of L and W combination - should be captured in the RRC CR
· The number zones in length (Nx) includes: 1, 2, 3, 4.

· The number of zones in width (Ny) includes: 1, 2, 3, 4.

· the values of x0 and y0 are set to 0 and correspond to geographical coordinates.

· The maximum number of Tx pools/zones allowed is 8.

· The maximum number of Rx pools is 16.
Path switch

· AS informs upper layer of the path configuration.  From RAN2 point of view, path switching is done by UE upper layer and there is no need to specify AS layer information to upper layer for the sake of path switching.  

Mobility 

· The RRC specification will include the exceptional pools in SIB21 (for the non-handover case).  
· Pre-sensing on the exceptional pool is used for exceptional pool provided by serving cell (e.g. idle-to-connected, RLF cases, RRC reconfig).  

· For handover case, an “exceptional” pool is provided by the target cell.  The UE uses random selection on this pool.  

· Send LS to RAN1 to inform them and asking if they have any real concern.  

QoS

· RAN2 doesn’t expect V2X PC5 resources to be shared with other non-V2X applications.   

· For mode 1, RAN2 agrees that PPPP and other QoS parameters provided by higher layers will be used.

· For mode 2, RAN2 assumes that only PPPP can be used to ensure QoS for PC5 V2V.  

· Send LS to SA2: 

· List agreements/assumptions

· Point out that in mode 2 (with some background on mode 2) it may not be possible to respect some of QoS parameters other than PPPP (e.g. AMBR). 

· Ask whether mode 2 was explicitly excluded

SPS

· Multiple SPS can be activated simultaneously
· UE assistance triggers are left to UE implementation.  The network should be able to configure UE assistance information.  

· The UE assistant information includes a set of preferred expected SPS interval, timing offset with respect subframe0 of the SFN0 (frame and subframe number).  FFS if per logical channel.  

UE assistance:

· The UE Assistance Information is allowed to be reported if change in estimated periodicity of packet arrival occurs

· The UE Assistance Information is allowed to be reported if change in estimated offset of packet arrival occurs

· The UE assistance information is configured by the eNB

· The UE Assistance Info can be reported both in case SPS is configured or not

· UE Assistance Info per SPS existing or suggested configuration(s).  Details of configurations are FFS.  

· UE Assistance information reporting is configured by the eNB at least for PC5 V2X.

· Additional Content of UE 

· If configured by the eNB, SPS index of the SPS configuration

Layer 2 protocol 

· PC5-U will be used as the protocol stack for PC5-based V2V

· Introduce a new PDCP SDU type "non-IP" in PDCP header for PC5-based V2V
· Only RLC UM mode is supported for PC5-based V2V
· STCH for sidelink communication can be reused by PC5-based V2V.  

· Non-V2X (e.g. PS) data cannot be multiplexed with V2V transmissions and transmitted on V2V PC5 sidelink channels. 

· Reuse the Source ID, Destination ID and LCID to identify the logical channel for PC5-based V2V
· PC5-based V2V will reuse the MAC header of sidelink communication.  MAC header   is extended to 24bits to include the full destination ID.  New MAC PDU with new version will be introduced.  

· Priority in SCI corresponds to the PPPP of highest priority data in the MAC PDU.

MAC related aspects

· Maximum number of resource booking process is 2 and it will be fixed in the specification.  The UE is allowed to use one shot transmission if two processes are not sufficient.   FFS if mechanisms to restrict UEs from over booking are needed.   FFS how the UE selects type of booking and transmission. 

· The UE should comply with SC FDM requirement and these are independent processes
RRC related aspects

· When requesting sidelink resources, the UE should inform the eNB that it is interested in V2X in SidelinkUEinformation 
· Legacy mechanism should be used for reception purposes.  If the UE is configured by higher layers to receive V2X communication and PC5 resources are provided the UE receives on those configured resources.  If Uu is configured and PC5 is configured the UE should monitor on both. 

· Introduce SPS periodicity values 50ms, 100ms, 200ms, 300ms, 400ms, 500ms, 600ms, 700ms, 800ms, 900ms and 1000ms for V2V UL/SL SPS
· One pool per zone is configured and no resource pool per priority is needed.  FFS on maximum number of pools/zones allowed to be configured.

· Zone concept is not applied to exceptional sidelink transmission pools 

· Working assumption: The UE should not operate sidelink vehicle communication when in limited service state 

· The UE may operate sidelink vehicle communication when fulfilling the conditions for sidelink communication operation not related to limited service state

· As a baseline SIB21 resources transmission can follow Rel-13 rules

· For synchronization, commSyncConfig-r12 IE can be reused and a new IE indicating the synchronization reference (eNB, UE, GNSS) 

· The UE follows pre-configuration of synchronization parameters in case there is no cell in the V2V carrier and no configuration from serving cell is received.  In case the eNB configures the eNB timing as synchronization type to the UE for the V2V carrier, the synchronization configuration (i.e., SL-SyncConfigNFreq-r13) is configured by the eNB for the V2V carrier. The UE should follow PCell(RRC_CONNECTED) /serving cell (RRC_IDLE) for synchronization and DL measurement
· DFN calculation

=>
 The following formula for DFN calculation from GNSS is used:
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=>  The reference UTC time (Tref) in the above formula is suggested to 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Thursday, December 31, 1899 and Friday, January 1, 1900).

=> Include offset [0, 1 ms] with the granularity of 1 us.

RAN2 agreed three outgoing liaisons about priority in [283], QoS requirements in [289], and exceptional pool handling in [294].
RAN2 agreed to include in the CRs for V2V WI the completed set of objectives (i.e. set 1 in [295]) to target work item completion. In the email discussion after RAN2#95, RAN2 agreed CRs in [296][297] [299][300][301][408].
Note that potential corrections to the completed set of objectives were identified in RAN2#95 and indicated as FFS in the report [302]. Those can be treated as corrections after completion of this work item.
RAN3#93
12 contributions were submitted to RAN3#93. This WI can be closed from RAN3 point of view with the final CRs agreed on authorization for vehicular UE: 
· CR for S1: the new, extensible V2X Services Authorized IE is introduced in the INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH ACKNOWLEDGE messages. It provides “authorized” and “not authorized” values for vehicular services.

· CR for X2: the new, extensible V2X Services Authorized IE is introduced in the HANDOVER REQUEST message. It provides “authorized” and “not authorized” values.
RAN3 also discussed the switching between PC5 and Uu based V2V, however, no conclusion was reached. 
RAN4#80
93 contributions were submitted to RAN4#80. 

In RF session, RAN4 discussed the conclusion of adjacent channel coexistence evaluation, detail simulation parameters and how to define V2V Tx/Rx requirements for single carrier operation at 5.9GHz.
For the conclusion of V2V adjacent channel coexistence evaluation, RAN4 agreed with below conclusion from the simulation results.

1. For Case1 (V2V UE-to-LTE BS at 2GHz), following observations are made:

· Based on the current simulation assumptions in the TR, the co-existence criteria is not met in some scenarios.

· Further study is needed in RAN4.

Further study on the simulation assumptions is needed and should be revisited in the V2X WI.

2. For Case2 (LTE UE-to-V2V UE at 2GHz), LTE system adjacent interference will cause very little performance loss to V2V system. However, this case is coupled with Case 1 and should be revisited in V2X WI if simulation assumptions are changed.

3. For Case3 (V2V UE-to-DSRC UE at 5.9GHz), V2V UE causes similar interference compared with DSRC UE to DSRC victim, which means V2V is a good neighbour to DSRC with LTE ACLR requirement of 30dBc reused for V2V.

4. For Case4 (DSRC UE-to-V2V UE at 5.9GHz), DSRC UE causes similar interference compared with V2V UE to V2V victim, which means DSRC is also a good neighbour to V2V.

Based on the above analysis, the PC5-based V2V service will be within acceptable operating limits for adjacent channel coexistence scenarios at 5.9GHz.
For the V2V UE RF requirements, RAN4 decided that V2V UE Tx/Rx requirements for the dedicated V2V operating frequency at 5.9GHz with suffix G will be prioritized as other scenarios as below

· 1st priority: Single carrier operation at Band 47

· Based on coexistence evaluation, Case3 and Cas4 will be defined as first priority
· 2nd Priority: V2V Multi carrier operation between Band 47(sidelink) and Band 3/8/39/41 (Uu) 

· Issues on MCC operation: the coexistence evaluation at 2GHz, Configured Tx power, UE-to-UE coexistence issues should be decided.
E.g.) Deprioritized MCC operation for V2V WI

- Multi carrier operation at Band 47

- Multi carrier operation with Band 47(V2X) and licensed bands (WAN)

- CMCC proposed multicarrier inter-band operation (R4-166095) for V2V with 26 dBm maximum transmit power
For Tx requirements for V2V UE at 5.9GHz, RAN4 defined as below

	Section / Clause
	Reference for Description
	Comment

	5.5G
	Operating bands for V2V
	Make new 5.5G to support new band in ITS spectrum

	5.6G
	Channel bandwidth for V2V
	Add new band 47 and channel bandwidth 

	6.2.2G
	UE maximum output power for V2V
	Add new band 47 and define max. power for power class 3 UE

	6.2.3G
	MPR for modulation/CBW
	Need to define MPR for simultaneous SA and Data transmission with FDM

	6.2.4G
	UE max output power with additional requirements
	Verify the A-MPR requirements to satisfy the ETSI regulatory spectrum emission level

	6.2.5G
	Configured transmitted Power for V2V
	PSSCH and PSCCH has different power with offset.

	6.3.2G
	UE Minimum output power for V2V
	No need to change (ProSe)

	6.3.3G
	UE Transmit OFF power for V2V
	No need to change (ProSe)

	6.3.4G
	ON/OFF time mask for V2V
	No need to change (ProSe)

	6.3.5G
	Power control for V2V
	No need to change (ProSe)

	6.5.1G
	Frequency error for V2V
	(0.1 ppm for GNSS

	6.5.2G
	Transmit modulation quality for V2V
	Support different power between PSSCH and PSCCH. 

	6.6.2.3G
	Adjacent Channel Leakage Ratio
	No need to change based on coexistence evaluation results

	6.6.2G
	Out of band emission for V2V
	Add new additional SEM requirements at 5.9GHz 

	6.6.3G
	Spurious Emission for V2V
	Define UE-to-UE coexistence requirements for ETSI regulation at 5.9GHz


For Rx requirements for V2V UE at 5.9GHz, RAN4 defined as below
	Section / Clause
	Description
	Comment

	7.3.1G
	Reference sensitivity for V2V
	Target SNR point was decided to -2.0dB for 10MHz/20MHz CH BW. Decided NF and RF impairment margin at 5.9GHz as same with LAA UE

	7.4.1G
	Maximum input level
	Reuse ProSe Max. input level due to sidelink V2V operation

	7.5.1G
	ACS for V2V
	No need to change based on coexistence evaluation results. Interference Channel BW can be used 10MHz

	7.6.1.1G
	In band blocking for V2V
	No need to change for general. Interference Channel BW can be used 10MHz. Region 1 additional receiver blocking requirement of -30dBm at offset of +-50MHz from the channel center frequency needs further study.

	7.6.2.1G
	Out-of-band blocking for V2V
	No need to change. Interference Channel BW can be used 10MHz

	7.6.3.1G
	Narrow band blocking for V2V
	No need to define since there was no GSM system

	7.7.1G
	Spurious response for V2V
	No need to change. Interference Channel BW can be used 10MHz 

	7.8.1G
	Wide band intermodulation for V2V
	No need to change. Interference Channel BW can be used 10MHz

	7.9.1G
	Spurious emission for V2V
	Increase general SE up to 26GHz. Add additional SE requirements to reflect ETSI regulation.


· RefSensV2V = -174dBm/Hz + 10log(CH_BW) + 10log (LCRB/NRB) + target SNRV2V + (NF+RF impairment margins) 
i.e )  -  10MHz REFSENS= -104 + 10log(50/50) + (-2.0) + (15.5) = -90.5
        -  20MHz REFSENS= -101 + 10log(98/100) + (-2.0) + (15.5) = -87.6
   * Diversity gain already included in target SNR point.
In RRM session, one WF on way to close V2V RRM core requirement timely and one CR of core requirements for V2V were agreed. In the WF, RAN4 agreed to specify the minimum set of RRM core requirements based on RAN1 and RAN2 agreements for the corresponding minimum set of specifications in order to close the V2V RRM core part. The detail is as follows.

· WF on way to close V2V RRM core requirement timely (R4-166755)
· RAN4 agree to specify the minimum set of RRM core requirements based on RAN1 and RAN2 agreements for the corresponding minimum set of specifications in order to close the V2V RRM core part
· RAN4 prioritize to specify the requirement  for V2V stand-alone operating on a dedicated V2V carrier  (e.g. Band 47)  in this meeting
· No cellular control (no eNB-based synch for V2V, no resource control, no resource pool configuration etc)
· UE may be inside WAN coverage on another carrier
· Dedicated carrier has no WAN

· Dedicated TX and RX chains assumed for V2V operation on the dedicated carrier

· RAN4 prioritize to specify the requirement related to GNSS as the only synchronization reference in this meeting
· No procedures and requirements will be defined for SLSS based synchronization. SLSS synchronization assumed to be not supported.

· Other synchronization sources(e.g. eNB, SyncRef UE) to be specified in V2X WI.

· For V2V stand-alone operating on a dedicated V2V carrier using GNSS as synchronization reference 
· UE transmission timing
· TA : NTA,SL =0

· TE : +/- 12 Ts 

· Interruption
· No interruption to LTE communication
· GNSS selection requirement
· UE should use GNSS synchronization source in case it has sufficient reliability

· GNSS synchronization source is considered to have sufficient reliability in case 

· Option1 : it allows UE to satisfy the timing and frequency accuracy requirements. The side condition for GNSS signal so that the derived timing and frequency accuracy meet the requirements will not be specified.

· Option2 : GNSS meets the minimum signal level requirement [example] defined in  TS36.171

· Other option are not precluded

· In case of unreliable GNSS synchronization source, no procedures will be defined.

· Initiation/Cease of SLSS transmissions 
· Not applicable. GNSS is the only synchronization source

· Measurement accuracy of S-RSRP
· Not applicable. GNSS is the only synchronization source

· If found other use-case except for SyncRE UE selection/reselection and Initiation/Cease of SLSS transmission, it can be studied in next meeting.

· Cell identification
· Not necessary

· Measurement for congestion control & collision avoidance
· RAN4 to define measurement requirements for congestion control and collision avoidance based on RAN1 agreements

· Offset to shift the DFN #0 w.r.t the reference timing derived from GNSS
· Ran4 to study RRM impact based on RAN1 agreement in next meeting 

Based on the WF, RRM core requirements for V2V Operation on Dedicated V2V Carrier were agreed under the following conditions:

-
no cell operates  on the carrier used for the V2V sidelink communcation and

-
no configuration related to V2V communication is received by the UE from the serving cell.
The requirement of transmission timing was specified only for GNSS as timing reference and the requirement of interruption was specified as that UE shall not cause any interruption on the serving cell when receiving or transmitting V2V sidelink communication signals. 
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
· Details of DM RS sequence generation

· Details of sidelink synchronization procedure

· Details of UE autonomous resource selection operations

· Signalling between eNB and UE for eNB dynamic scheduling operation

· Necessary radio protocols and RRC signaling to support QoS aspect

· Conclusion for adjacent channel coexistence evaluation

· UE Tx and Rx RF requirement covering operations at ITS spectrum

· RRM core requirements

2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx

2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
· To specify a solution/requirement (if needed) for coexistence of PC5-based V2V operation and legacy Uu operation with LTE in an adjacent carrier frequency
· To specify a mechanism to enable E-UTRAN to select between PC5 and Uu for transport of V2V messages within network coverage, if necessary, in coordination with other working groups [RAN2]
The above objectives will be transferred to the WI LTE_V2X-Core, see revision of WID for LTE_SL_V2V-Core.
The following features were discussed (some agreements were made for some features) in this WI but not completed. The discussion can continue in WI LTE_V2X-Core, see revision of WID for LTE_V2X-Core.

· Congestion control [RAN1, RAN2, RAN4]
· Transmission of PSCCH and the associated PSSCH in different subframes [RAN1, RAN2]
· Synchronization using eNB signal and SLSS [RAN1, RAN2, RAN4]
· Scheduling for sidelink resource via eNB semi-persistent scheduling [RAN2, RAN1]
· Signaling for Uu/PC5 path switching [RAN2]
· UE TX/RX RF requirement for licensed spectrum and for regional regulations [RAN4]
· Operations over multiple carriers [RAN2, RAN4]
· Prioritization of SL TX for V2V under eNB management [RAN1, RAN2, RAN4]
· QoS for SL V2V [RAN2, RAN3]
· Reporting of UE location [RAN2]
· Offset to shift the DFN #0 w.r.t the reference timing derived from GNSS [RAN2] 
· The need/method to handle multiplexing V2V with other signals/channels [RAN1, RAN2]
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· To specify the related UE performance requirement
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LGE

174. R1-168146
WF on Power control
LGE

175. R1-168201
Introduction of V2V
Nokia

176. R1-168202
LS on L1 parameters for sidelink-based V2V
RAN1, LGE

177. R1-168216
Introduction of V2V support
Ericsson

178. R1-168244
[DRAFT] LS on Timing Offset Indication for V2V
Ericsson

179. R1-168245
Draft LS on RAN1 agreements in sidelink-based V2V
LGE

180. R1-168246
Draft LS on L1 parameters for sidelink-based V2V
LGE

181. R1-168247
Summary of Wednesday V2V offline discussions
LGE

182. R1-168249
Draft LS on RAN1 agreements in sidelink-based V2V
LGE

183. R1-168250
LS on Timing Offset Indication for V2V
RAN1, Ericsson

184. R1-168251
LS on RAN1 agreements in sidelink-based V2V
RAN1, LGE

185. R1-168252
LS on L1 parameters for sidelink-based V2V
RAN1, LGE

186. R1-168264
WF on resource selection for SA
CATT

187. R1-168283
WF on GNSS Priority for Synchronization
Huawei, HiSilicon, …

188. R1-168301
WF on DCI used for multiple SPS configuartions
NTT DOCOMO

189. R1-168302
WF on prioritizing of LS V2V communication
NTT DOCOMO

190. R1-168348
WF on CBR Measurement
Ericsson

191. R1-168349
Harmonized WF on Pools Configuration
Ericsson, Huawei, HiSilicon

192. R1-168379
WF on V2V priority signaling
Intel Corporation

193. R1-168380
WF on V2V priority specific thresholds
Intel Corporation

194. R1-168381
WF on PSBCH demodulation for V2V communication
Intel Corporation

195. R1-168382
WF on timing relationship for V2V sensing and resource selection
Intel Corporation

196. R1-168383
WF on step #3 of V2V resource reselection procedure
Intel Corporation

197. R1-168384
WF on UE-specific transmission windows for V2V communication
Intel Corporation

198. R1-168403
Chairman's notes of AI 72.2 on Support for V2V services based on LTE sidelink
Ad-Hoc chair (Nokia, LGE)

199. R1-168439
WF on PSCCH sequence on V2V
LG Electronics

200. R1-168440
WF on PSSCH sequence on V2V
LG Electronics

201. R1-168451
Summary of Thursday V2V offline discussions
LGE

202. R1-168454
WF on resource selection for multiple transmissions
CATT, Qualcomm Incorporated, LG Electronics

203. R1-168455
WF on SLSS ID
CATT, LG Electronics

204. R1-168456
WF on handling remaining working assumptions
CATT

205. R1-168458
Introduction of V2V
Nokia

206. R1-168471
WF on DCI for PC5-based V2V with mode-1
CMCC

207. R1-168472
WF on V2V Cyclic Prefix
Qualcomm, CATT

208. R1-168475
WF on Resource definition
Ericsson

209. R1-168490
WF on Retransmissions
Ericsson

210. R1-168506
Harmonized WF on Pools Configuration
Ericsson
RAN2#95
211. R2-164775
Discussion on Spectrum Configuration for V2V
Guangdong OPPO Mobile Telecom.

212. R2-164783
Report of email discussion [94#29] Geo-location reporting
Qualcomm Incorporated

213. R2-164842
Further considerations for geo-location reporting
Intel Corporation

214. R2-164843
Support of multiple carriers/PLMNs
Intel Corporation

215. R2-164844
Resource pool management for V2X
Intel Corporation

216. R2-164848
QoS support for UE autonmous resource allocation mode
PANASONIC R&D Center Germany

217. R2-164849
Radio resource selection behaviour for sensing and semi-persistent transmission
PANASONIC R&D Center Germany

218. R2-164850
V2V sensing and Geo-information interaction
PANASONIC R&D Center Germany

219. R2-164875
DFN calculation based on GNSS
Huawei, HiSilicon

220. R2-164876
Consideration on mobility enhancement
Huawei, HiSilicon

221. R2-164877
Discussions on SPS over Sidelink
Huawei, HiSilicon

222. R2-164878
UE autonomous resource selection based on sensing
Huawei, HiSilicon

223. R2-164879
V2V Synchronization Configuration
Huawei, HiSilicon

224. R2-164880
Summary of [94#30][LTE/V2V] – RRC Open issues
Huawei, HiSilicon

225. R2-164881
Discussion on conditions for V2X sidelink communication
Huawei, HiSilicon

226. R2-164882
Introducing V2V to TS 36.302
Huawei, HiSilicon

227. R2-164883
Introducing V2V to TS 36.331
Huawei, HiSilicon

228. R2-165035
Resource allocation scheme for UEs without geo-location information
Kyocera

229. R2-165042
Sensing related interruption for UE autonomous resource selection
Samsung Telecommunications

230. R2-165059
Discussion on SPS for V2V
Interdigital Asia LLC

231. R2-165073
Text proposal to capture zone Configuration for V2V in 36.331
CATT

232. R2-165074
UE reporting and enhanced UL SPS for V2V
Samsung Electronics Co., Ltd

233. R2-165075
Text proposal to capture zone Calculation for V2V in 36.321
CATT

234. R2-165077
Text proposal for Misalignment between DFN periodicity and synchronization periodicity
CATT

235. R2-165078
Text Proposal to Capture V2X Configuration Carrier in 36.331
CATT

236. R2-165081
Text proposal to Ccapture V2X Configuration Carrier in 36.304
CATT

237. R2-165083
Text Proposal to Capture V2X Measurement in 36.331
CATT

238. R2-165084
Text Proposal for V2X dedicated carrier
CATT

239. R2-165087
Text Proposal for Multiple SPS
CATT

240. R2-165089
TP to capture sensing based resource selection in 36.321
CATT

241. R2-165129
Remaining Issues on SPS Configurations for PC5 Mode 1
Shenzhen Coolpad Technologies

242. R2-165139
Based on geo-location reporting for Zone-based resource management in V2V service
ITRI

243. R2-165140
The suitability of PC5 measurement for V2V PC5 handover
ITRI, National Taiwan University

244. R2-165178
Considerations on service continuity in V2V case
Fujitsu

245. R2-165205
Remaining issues on SL SPS
Innovative Technology Lab Co.

246. R2-165212
RAN2 related cross-carrier issues
CMCC

247. R2-165233
Discussion on the remaining issues on V2V mobility
ZTE Corporation

248. R2-165235
Discussion on zone reporting
Nokia, Alcatel-Lucent Shanghai Bell

249. R2-165259
Discussion on the V2V path configuration signalling design
ZTE Corporation

250. R2-165279
QoS aspects for PC5-based V2V transport
ZTE Corporation

251. R2-165288
Discussion on Multiple SL SPS for V2X Transmission
ASUSTEK COMPUTER (SHANGHAI)

252. R2-165347
Communication Resource Set Design with Message Forwarding for V2V
ASTRI, TCL Communication Ltd.

253. R2-165399
Geo based Resource Allocation for V2V over PC5
ZTE Corporation

254. R2-165400
SPS enhancements for V2V over PC5
ZTE Corporation

255. R2-165456
Flexible zone ID to pool ID mapping
Nokia, Alcatel-Lucent Shanghai Bell

256. R2-165515
Location-aware resource allocation for V2X
Ericsson

257. R2-165516
Congestion Control in V2V
Ericsson

258. R2-165517
Discussion on PC5 Multiple Carrier
Ericsson

259. R2-165519
Inter-PLMN Operations for V2V
Ericsson

260. R2-165520
On Sidelink Cross-Carrier Scheduling
Ericsson

261. R2-165521
On Exceptional Pools
Ericsson

262. R2-165523
On the Need of Sidelink Gaps for V2V
Ericsson

263. R2-165524
Layer- 2 Protocol Stack for PC5-based V2X
Ericsson

264. R2-165525
RRC Details of V2V Configuration
Ericsson

265. R2-165526
SPS Protocol for Sidelink
Ericsson

266. R2-165528
V2x QoS
Ericsson

267. R2-165529
Introducing Sidelink SPS in MAC
Ericsson

268. R2-165530
Introducing Sidelink SPS in RRC
Ericsson

269. R2-165531
Introducing non-IP SDU type
Ericsson

270. R2-165534
Details of DCI and SPS configuration
Qualcomm Incorporated

271. R2-165592
Coexistence of PC5-V2V and Uu
LG Electronics Inc.

272. R2-165593
QoS aspect for V2V
LG Electronics Inc.

273. R2-165594
Geo-information reporting
LG Electronics Inc.

274. R2-165689
General Issues on MAC CR for V2V services
LG Electronics France

275. R2-165690
UE autonomous resource selection mode in MAC CR
LG Electronics France

276. R2-165691
Draft CR to 36.321 on Support for V2V services based on LTE sidelink (for UE autonomous resource selection)
LG Electronics France

277. R2-165692
Draft CR to 36.321 on Support for V2V services based on LTE sidelink (for SL SPS)
LG Electronics France

278. R2-165693
SL SPS configuration and UE assistant information
LG Electronics France

279. R2-165760
RRC parameters related to geo-location
Huawei

280. R2-165761
LS to SA2 on QoS for V2V (to: SA2 cc: RAN3, RAN1; contact: Intel)
Intel

281. R2-165762
Summary of offline SPS agreements
Ericsson

282. R2-165764
Response LS to RAN1 R2-164634
LG Electronics Inc.

283. R2-165765
Agreed Response LS to Priority for V2V (to: RAN1; cc: SA2; contact: LGE)
RAN2

284. R2-165768
WF on V2V synchronization configuration
Huawei, HiSilicon

285. R2-165769
WF on PC5/Uu path configuration
Huawei

286. R2-165770
WF on selection mode for exception pool
Qualcomm

287. R2-165771
LS to SA2 on QoS for V2V (to: SA2 cc: RAN3, RAN1; contact: Intel)
Intel

288. R2-165772
LS to RAN1 on exceptional pool handling
Oppo

289. R2-165773
Agreed LS Response on QoS requirements for V2X (to: SA1, SA2 cc: RAN1, RAN3; contact: Intel)
RAN2

290. R2-165780
Introducing V2V to TS 36.331
Huawei, HiSilicon

291. R2-165807
Introduction of PC5 V2V for 36.304
CATT

292. R2-165832
Introduction of PC5 V2V for 36.323
CATT
293. R2-165774
LS to RAN1 on exceptional pool handling 
Oppo
294. R2-165962
Agreed LS to RAN1 on exceptional pool handling
RAN2

295. R2-165775
WF on V2V work item
LG Electronics Inc., Huawei, CATT

296. R2-165836
Agreed CR to 36.300 for V2X sidelink communication
RAN2

297. R2-165780
Agreed CR to 36.331 for V2X sidelink communication
RAN2

298. R2-165801 
Draft CR to 36.321 for V2X sidelink communication
RAN2

299. R2-165834
Agreed CR to 36.323 for V2X sidelink communication
RAN2

300. R2-165807
Agreed CR to 36.304 for V2X sidelink communication
RAN2

301. R2-165835
Agreed CR to 36.302 for V2X sidelink communication
RAN2

302. R2-165840
Report from LTE Break-Out Session
Vice-Chair (InterDigital)
RAN3#93

303. R3-161615
Discussion of PC5 and Uu interface switch for V2V
CATT

304. R3-161616
Discussion on QoS requirements for V2V/V2X
CATT

305. R3-161617
Introduction of UE PC5 AMBR over S1
CATT

306. R3-161618
Introduction of UE PC5 AMBR over X2
CATT

307. R3-161790
Discussion on switching between Uu and PC5
LG Electronics Inc.

308. R3-161807
UE-PC5-AMBR over S1
ZTE Corporation

309. R3-161808
UE-PC5-AMBR over X2
ZTE Corporation

310. R3-161851
Vehicular Authorization Signaling over S1
Ericsson

311. R3-161852
Vehicular Authorization Signaling over X2
Ericsson

312. R3-161968
Vehicular Authorization Signaling over S1
Ericsson, LGE Inc.

313. R3-161969
Vehicular Authorization Signaling over X2
Ericsson, LGE Inc.
314. R3-162019
LS on RAN1 agreements in sidelink-based V2V (To: RAN2, RAN3, RAN4)
RAN1, LGE
RAN4#80
315. R4-165025
Discussion on V2V UE transmit frequency error requirements
Intel Corporation

316. R4-165383
Discussion and simulation results for V2V sensitivity
Huawei, HiSilicon

317. R4-165588
Simulation results for V2V adjacent channel co-existence in licensed bands
Ericsson Inc.

318. R4-165590
Further Simulation results for V2V adjacent co-existence in unlicensed bands
Ericsson Inc.

319. R4-165591
UE RF architectures for multicarrier V2V
Ericsson

320. R4-165592
V2V UE RF Transmit requirements
Ericsson

321. R4-165593
V2V UE RF Receive requirements
Ericsson

322. R4-165594
Power Control for V2V adjacent channel co-existence in licensed bands
Ericsson

323. R4-165595
LS on UL Power Control for V2V
Ericsson

324. R4-165662
Updated TR36.785 v0.2.0
LG Electronics Inc.

325. R4-165668
Summary of simulation results for V2V REFSENS requirements
  LG Electronics Inc.

326. R4-165670
TP on V2V Receiver requirements
LG Electronics Inc.

327. R4-165687
TP on Conclusions of adjacent channel coexistence evaluation

LG Electronics Inc.

328. R4-165691
Collections of the adjacent channel coexistence evaluation results for V2V services LG Electronics Inc.

329. R4-165692
Draft TP on the adjacent channel coexistence evaluation results for V2V services
LG Electronics Inc.

330. R4-165746
Simulation results for V2V REFSENS
CATT

331. R4-165747
REFSENS requiiements for V2V 
CATT

332. R4-165955
Discussion on multiple component carrier operation in V2V
Samsung

333. R4-165956
Discussion on V2V UE Tx RF requirements at 5.9GHz
Samsung

334. R4-165957
Discussion on V2V UE Rx RF requirements at 5.9GHz
Samsung

335. R4-166094
Discussion on UE RF of multicarrier operation for V2V with 23 dBm maximum transmit power
CMCC

336. R4-166095
Discussion on UE RF requirements on 2UL multicarrier inter-band operation for V2V with 26 dBm maximum transmit power

CMCC

337. R4-166193
RF regulatory requirements for V2V in the European 5.9 GHz ITS band
Ericsson Inc.

338. R4-166250
DSRC-V2V adjacent channel coexistence in unlicensed ITS (5.9GHz) spectrum
Qualcomm Incorporated

339. R4-166251
Revisit RAN4 assumption on CAM traffic model for coexistence study
Qualcomm Incorporated

340. R4-166253
RF requirements for LTE-V2V
Qualcomm Incorporated

341. R4-166305
TP for 36.785: PRR performance metric for V2V co-existence study
Huawei, Hisilicon

342. R4-166306
Co-existence simulation results for case1
Huawei

343. R4-166307
Co-existence simulation results for case2
Huawei

344. R4-166308
Co-existence simulation results for case3
Huawei

345. R4-166309
Co-existence simulation results for case4
Huawei

346. R4-166310
V2V UE RF requirements

Huawei, Hisilicon

347. R4-166311
FRC for V2V RF requirements
Huawei, Hisilicon

348. R4-166316
TP for 36.785: Reference sensitivity for V2V
Huawei, Hisilicon

349. R4-166321
TP for 36.785: Intermodulation characteristics for V2V
Huawei, Hisilicon

350. R4-166845
TP on the operating scenarios for V2V Service
LG Electronics Inc.

351. R4-166846
Introducation of V2V bands
CATT

352. R4-166847
Introducation of V2V bands
CATT

353. R4-166850
TP on V2V Transmitter requirements

LG Electronics Inc.

354. R4-166856
Simulation results for V2V REFSENS requirements

LG Electronics Inc.

355. R4-166956
TP for 36.785: UE maximum output power for V2V

Huawei, Hisilicon

356. R4-166957
TP for 36.785:  Transmit signal quality for V2V for V2V
Huawei, Hisilicon

357. R4-166958
TP for 36.785: Out-of-band emissions for V2V
Huawei, Hisilicon

358. R4-166959
TP for 36.785: Spurious emissions for V2V
Huawei, Hisilicon

359. R4-166960
TP for 36.785: Maximum input level for V2V
Huawei, Hisilicon

360. R4-166961
TP for 36.785: ACS requirement for V2V
Huawei, Hisilicon

361. R4-166962
TP for 36.785: Blocking requirements for V2V
Huawei, Hisilicon

362. R4-166963
TP for 36.785: Spurious response for V2V
Huawei, Hisilicon

363. R4-166964
of FRC for V2V in TS 36.101, Huawei
Huawei, Hisilicon, LGE, CATT

364. R4-166965
Minimum output power for V2V
CATT, LGE, Huawei

365. R4-166966
Transmit off power for V2V
CATT, LGE, Huawei

366. R4-166967
REFSENS requirements for V2V
CATT, Huawei, LGE

367. R4-166968
Intermodulation requirement for V2V
CATT, Huawei, LGE

368. R4-166983
Adhoc minutes for V2V WI
LG Electronics
369. R4-167056
WF on traget SNR evaluation for V2V refsens requirements
LG Electronics, Huawei, Hi-cilicon, Ericsson, CT, CATT, LG Uplus, SKT

370. R4-167150
Draft CR to introduce V2V services in TS36.307 in Rel-14

LG Electronics Inc.

371. R4-167151
WF on V2X RF requirements.
Qualcomm

372. R4-167196
CR to introduce V2V Tx requirements in TS36.101 in Rel-14
LG Electronics Inc.

373. R4-167199
Introducation of V2V Rx requirements

CATT
374. R4-165023
V2V REFSENS demodulation performance simulation results
Intel Corporation

375. R4-165024
Discussion on V2V RRM Impacts
Intel Corporation

376. R4-165598
Simulation assumptions for V2V synchronization and S-RSRP
LG Electronics Inc.

377. R4-165599
Simulation results of SyncRef UE identification for V2V
LG Electronics Inc.

378. R4-165602
Simulation results of S-RSRP measurement accuracy for V2V
LG Electronics Inc.

379. R4-165605
Discussion on V2V RRM core requirement
LG Electronics Inc.

380. R4-165611
WF on V2V  RRM core requirement
LG Electronics Inc.

381. R4-165613
CR of S-RSRP measurement accuracy for V2V
LG Electronics Inc.

382. R4-165614
CR of conditions for measurement requirements for V2V
LG Electronics Inc.

383. R4-165684
Discussion on remaining issues for V2V RRM
Nokia

384. R4-165706
V2V S-RSRP measurements accuracy analysis
Intel Corporation (UK) Ltd

385. R4-165734
Simulation results of S-RSRP measurement requirements for V2V services
CATT

386. R4-165736
CR on S-RSRP measurement accuracy requirements for V2V services
CATT

387. R4-165737
CR on S-RSRP measurement requirements for V2V services
CATT

388. R4-165836
V2V UE Tx timing requirements

Ericsson

389. R4-165837
Initiation/cease of SLSS requirements for V2V UE
Ericsson

390. R4-165838
Further discussions on handling timing mismatch between GNSS and WAN timing references
Ericsson

391. R4-165839
Discussion on interruptions requirements for V2V
Ericsson

392. R4-165841
V2V Signals Transmission Dropping for SLSS Reception

Ericsson

393. R4-165968
Discussion on RRM requirement for V2V
Huawei, HiSilicon

394. R4-165969
Introducing interruption requirements for V2V R14

Huawei, HiSilicon

395. R4-165970
Introducing UE transmit timing requirements for V2V R14

Huawei, HiSilicon

396. R4-166144
Cell identification in V2V

Ericsson

397. R4-166145
RSRP and RSRQ measurements in V2V
Ericsson

398. R4-166146
S-RSRP measurements in V2V
Ericsson

399. R4-166147
Radio measurements for congestion control in V2V
Ericsson

400. R4-166148
GNSS source selection time
Ericsson

401. R4-166222
Discussion on UE autonomous resource selection requirement in V2V

CATT

402. R4-166254
RRM requirements for LTE-V2V

Qualcomm Incorporated

403. R4-166408
On V2V PSBCH demodulation

Intel Corporation (UK) Ltd

404. R4-166451
Requirement on GNSS source selection for V2V
Ericsson

405. R4-166754
CR of core requirements for V2V
LG Electronics Inc.

406. R4-166755
WF on way to close V2V RRM core requirement timely
LG Electronics Inc.Huawei, CATT

407. R4-167015
V2V ad hoc minutes
Huawei
RAN1/2 email discussion after RAN1#86

408. R2-165839
Agreed CR to 36.321 for V2X sidelink communication
RAN2

409. R1-168224
Introduction of V2V into TS36.212
Huawei
410. R1-168201
Introduction of V2V
Nokia
411. R1-168227
Introduction of V2V support
Ericsson
412. R1-168223
Introduction of V2V support Ericsson
413. R1-168226
Introduction of V2V into TS36.213
Motorola Mobility
v04.73
01.09.2016

adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)

v04.72
26.05.2016

adaptations for RAN #72 (introduction of NR & GERAN TUs)

v04.71
10.02.2016

minor adaptations for RAN #71

v04.70
30.10.2015

minor adaptations for RAN #70

v04.69
12.08.2015

minor adaptations for RAN #69

v04.68
21.05.2015

minor adaptations for RAN #68

v04.67
01.02.2015

minor adaptations for RAN #67

v04.66
16.11.2014

minor adaptations for RAN #66

v04.65
16.08.2014

minor adaptations for RAN #65

v04.64
22.05.2014

minor adaptations for RAN #64

v04.63
24.01.2014

restructuring for RAN #63 to cover Core & Perf. in one doc file

v03.62
11.11.2013

section 1.2.3 adapted for RAN #62

v03
11.08.2013

section 1.2.3 added on time budget

v02
07.05.2010

history added, some spelling corrections

v01
13.11.2009

First version of the template
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