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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

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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
e.g.: RP-160617
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:


60 %








RAN4 Perf. part:

0 %








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:

65%










RAN WG2:

55%











RAN WG3:

85 %











RAN WG4:

55%











RAN WG5:

XXX%

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



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:




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-160617 endorsed by RAN #71
	No


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-160617
up to the target date of the WI/SI (if necessary add further tables below).
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables).
For WIs/SIs related to UMTS/LTE:

	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	95
	93
	80
	80
	80
	80

	4
	
	2
	
	
	0.5
	1.5
	1
	
	


	RAN #73
Q4/2016
RAN #74

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	86bis
	86bis
	95bis
	95bis
	95bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	96
	94
	81
	81
	81
	81

	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	1


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	97
	95
	82
	82
	82
	82

	
	
	
	
	
	
	
	
	
	1


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

For WIs/SIs related to NR:
	RAN #72
Q3/2016
RAN #73

	R1N
	R2N
	R3N
	R4N

	86
	95
	93
	80

	
	
	
	


	RAN #73
Q4/2016
RAN #74

	R1N
	R2N
	R3N
	R4N
	R1N
	R2N
	R3N
	R4N

	86bis
	95bis
	93bis
	80bis
	87
	96
	94
	81

	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1N
	R2N
	R3N
	R4N

	88
	97
	95
	82

	
	
	
	


For WIs/SIs related to GERAN:
	RAN #72
Q3/2016
RAN #73

	R6

	1

	


	RAN #73
Q4/2016
RAN #74

	R6

	2

	


	RAN #74
Q1/2017
RAN #75

	R6

	3

	


motivation/explanation:

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#84bis
176 contributions were submitted to RAN1#84bis. RAN1 discussed the topics of sidelink physical layer structure, resource allocation, coexistence with legacy Uu, and synchronization.

For sidelink physical layer structure, the following working assumption was made:
· Working assumption is Alt. 5 where

· Alt 1: 

· “4V structure” for PSSCH/PSCCH is kept (which is already an agreement in RAN1)

· In order to support 500 km/h relative speed case,  lowering the coding rate can be used

· FFS how to adapt MCS, RB size, and/or number of transmission subframes depending on the situation

· This may or may not have any specification impact

· Confirm the working assumption: 

· 15 kHz subcarrier spacing with 1 msec TTI length
· Alt 5:

· Alt 1 + adapt MCS, the number of RBs, and number of transmission subframes depending on the UE absolute speed and UE synchronization source (e.g, GNSS or eNB)
· FFS: One or more PSCCH format(s) need to be supported
For resource allocation, the following agreements and working assumptions were made:

· Both SA decoding and energy measurement are supported for sensing in UE autonomous resource selection.

· FFS how each of SA decoding and energy measurement is used.

· Note: strive for a design with managable complexity especially in terms of SA blind decodes, UE buffer, etc.
· If at TTI n resource selection/reselection is triggered in UE autonomous resource selection mode,

· The UE at least senses between TTI n-a and TTI n-b (FFS a and b with a>b>0), where a and b are integers

· Working assumption: The values a and b are common for V2V UEs. 

· UE selects time-frequency resource(s) for PSSCH 

· UE transmits SA in TTI n+c where c is an integer

· FFS whether c is a fixed value (>= 0) or variable.

· In UE autonomous resource selection mode, SA can be transmitted for every TB.

· FFS whether to support transmitting and/or receiving TB without SA

· FFS whether every data (re)transmission for the same TB has the associated SA transmission.
· In UE autonomous resource selection mode,

· UE transmits SA at TTI n+c indicating the associated data which is transmitted at TTI n+d (FFS d with d>=c), where c and d are integers

· UE indicates whether it intends to reuse the frequency resource signaled for transmission at TTI n+d for potential transmission at TTI n+e for another TB (FFS e with d<e), where e is an integer

· FFS whether this indication is implicit or explicit.

· FFS if and how to signal the value for e

· FFS how the UE determines the value for e

· FFS whether e is a single value or can be multiple values

· FFS whether, and if so how, a UE can notify later that it no longer intends to use the resource at TTI n+e.

· FFS how the UE decides to indicate this

· Other details FFS

· For priority support,

· Priority handling is supported over PC5 for eNB-scheduled and UE- autonomous V2V communication 

· The priority information is taken into account in the resource (re)selection for UE-autonomous mode

· Further details are FFS

· Down-select between two alternatives at RAN1#85 meeting

· Alt.1 Priority information is signaled in SCI

· Alt.2 Priority information is not signaled in SCI
· Reselection is triggered if

· A counter meets an expiration condition, or

· The counter is reset to a value when reselection is triggered.

· FFS whether this value is random, fixed, and/or the same across UEs

· UE identifies that the current resource allocation cannot fulfil the requirement, e.g., latency, reliability, priority, fairness, or QoS requirement (details FFS), or

· FFS how to impose limitation in the resource size selected by a UE

· Working assumption: UE detects resource allocation (including the indication of the intention of reusing the frequency resource as per the existing agreement) of another UE which potentially overlaps with its current resource allocation (including the indication of the intention of reusing the frequency resource as per the existing agreement)  and the detected situation meets a condition, or

· The condition is FFS, not precluding applying different conditions for different priorities (if any relevant case happens in priority handling from RAN1 point of view).

· eNB triggers reselection, or

· FFS whether some information needs to reported from UE to eNB

· FFS additional condition(s), e.g.,

· If it is supported that a UE can notify later that it no longer intends to use the resource at a future TTI, reselection triggering condition related to this notification.

· Reselection triggered by notification on resource collision from another UE

· Reselection triggered by sensing of resources utilization above a threshold

· Reselection triggered by higher layer

· Other conditions are not precluded

· For SPS of V2V traffic for mode-1 SPS on PC5:

· The eNB may configure multiple SPS configurations for a given UE

· At least SPS-configuration-specific MCS (if MCS is part of the SPS-configuration) and SPS-configuration-specific periodicity can be configured

· FFS if/which other SPS parameters can differ across the SPS-configurations

· The eNB can dynamically trigger/release the different SPS-configurations by use of (E)PDCCH

· Details of the trigger/release are FFS

· Working assumption: The UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration

· FFS any details of the signaling protocol

· FFS whether eNB acknowledgment of the UE indication is needed

· When SA and the associated data are transmitted in the same TTI, they can be transmitted in non-adjacent RBs.
· Working assumption: In V2V, SA resource and data resource are always FDMed from system perspective.

· If significant issues are found, can consider further supporting TDM
· A data pool is always associated with an SA pool.
· An RB of an SA pool in a TTI cannot be included in the associated data pool.

· An RB of an SA pool in a TTI cannot be included in another SA pool (if exists).

· Working assumption: At least an RB of a data pool in a TTI can be included in another data pool (if exists).

· An RB of an SA pool in a TTI cannot be included an un-associated data pool (if exists)

· The following two cases are supported:

· SA and the associated data are transmitted in the same TTI, 

· SA and the associated data are transmitted in different TTIs

· The scheduling timing between SA and associated data is variable
· In UE-autonomous resource selection mode, the timing is chosen by the transmitting UE from a configurable range
· In eNB-scheduling mode, the timing is determined by eNB
· SA includes information about the scheduling timing

· Note: the association does not necessarily include the case of intention of using the resources for a different TB, if any (which is FFS)

For coexistence with legacy Uu, an LS R1-163746 on supporting multicarrier configuration was sent to RAN2/4. In addition, the following agreement was made:
· The followings are supported for the purpose of coexistence between PC5-based V2V and WAN:

· Sidelink open loop power control is re-used for SL TX for V2V

· FFS RSRP based resource selection

· SL TX for V2V can be prioritized over WAN TX 

· FFS the details (e.g., applicability to Mode 1 and/or Mode 2, etc), especially whether existing D2D mechanism can be reused,

· The prioritization is managable by eNB. Details FFS.

· The same receiver capability of D2D communication UEs is assumed for V2V UEs. That is, a Rx chain is available at all time to receive V2V signals without affecting WAN reception (from RAN1 perspective) when the UE is configured to receive V2V.

For synchronization, the following agreement was made:

· Whether eNB timing or GNSS timing is prioritized can be per carrier cell-specifically configured by the cell on which an UE camps

· The carrier that UE camps on can be different carrier other than the carrier that the priority is configured

· If the UE does not receive such a configuration, UE selects synchronization source with the same priority order as out of coverage case

· FFS: The priority order for out of coverage case

RAN2#93bis
31 contributions were submitted to RAN2#93bis. RAN2 had discussions on topics of geographical location reporting, QoS, path switching and mobility.
For geographical location reporting, the following agreements were made:
· Geographical location reporting at AS layer will be introduced.  Layer 1 reporting mechanism is not needed.  FFS if RRC signalling and/or MAC CE is used.  Details of what is contained in the location reporting is FFS. 

· It is up to the eNB implementation when and how to use the geo-location.  The eNB can configure the UE to report.  
· Mode 2 operation should be designed to work without the need for UE dedicated reporting.  
· eNB provides configuration for reporting.  RAN2 will consider both periodical reporting, event trigger and one-shot reporting.  FFS how this is implemented.
· Mapping of geographical location and resources can be done on a zone concept.  How the zones are defined is FFS.   FFS if this mapping can be used for UL geographical location reporting to optimize the signalling (if needed).  
· FFS if the same mechanism is adopted for OOC or no such optimizations are applied for OOC.  

For QoS, the following agreements were made:
· RAN2 will indicate to SA2 that some companies have concerns on existing mechanisms (e.g. PPPP for PC5) mechanism to meet QoS SA1 requirements for V2X (PC5 and Uu) and the concerns. Ask SA2 to study the QoS requirements and notify RAN2 what aspects to address or take into account (if necessary).  

For path switch between PC5 and Uu, the following agreements were made:
· Transmissions to both PC5 and Uu of the same message is excluded
· If there is a path switching mechanisms we should target a simple solution

For mobility, the following agreements were made:
· Agree that there is an interruption time due to the UE acquiring reception pools in the target cell in handover.  FFS is there is a critical issue for cell reselection case and whether solutions optimizing cell reselection are necessary.  
· RAN2 will study mechanisms to limit the PC5 interruption time due to handover.

· The UE should be allowed to start using the Tx pools before the HO is complete as long as synchronization is performed with the target cell.     

RAN3#91BIS
12 contributions were submitted to RAN3#91Bis. RAN3 further discussed the issue on authorization and other topics about switching/selection between PC5 and Uu based V2V

On authorization, the following agreement and working assumption were achieved: 

· Agreement: Authorization shall be signalled by the MME for V2V same as ProSe (new IE)

· Working Assumption: RAN3 understands PLMN management should be like ProSe (unless SA2/RAN2 decides other way)
Regarding the switching/selection between PC5 and Uu based V2V, further clarifications are required on: 

· whether exchange of PC5 resource over X2 is needed or not 

· whether exchange over the container is enough or not

· whether V2V switching is related to Bearer connection

RAN4#78BIS
35 contributions were submitted to RAN4#78BIS. RAN4 discussed operating band, coexistence simulation parameters and global ITS regulatory requirements in RF session and impact on RRM core requirement in RRM session. 

In RF session, operating band plan was agreed for ITS spectrum in R4-161801. The detail coexistence simulation parameters and preliminary coexistence simulation results were discussed for both licensed bands and unlicensed band. Some uncertain simulation parameters at 5.9GHz were revised in this meeting. RAN4 also analysed global ITS regulatory requirements and approved TP on the ITS regulatory aspect at 5.9GHz in R4-162996. For the coexistence evaluation, RAN4 agree to consider 0dB antenna gain with 23dBm UE max power. Furthermore, RAN4 agreed 3 WFs in RF session

In RRM session, impacts on RRM were discussed and one WF was agreed in high level. 

In summary, the agreed 4 WFs are as follow

· WF on Operating band plan (R4-163144)
· The multiple component carrier (MCC) operation for V2V service can be discussed as second priority in the V2V WI.
· If the MCC operation for V2V service can’t be completed within V2V WI time line, RAN4 suggests to further study in Rel-14 pending on RAN agreement.
· WF on performance metric of V2V system (R4-1613003)
· Adopt the Packet Reception Ratio (PRR) defined in RAN1 TR36.885 as performance metric for V2V system in RAN4 co-existence simulation study.
· WF on adjacent coexistence scenarios and parameters at 5.9GHz (R4-163004)
· Adjacent channel coexistence evaluation with DSRC/802.11p in ITS spectrum

· Consider following interference scenarios 

· REF: DSRC UE-to-DSRC UE
· Case1: V2V UE-to-DSRC UE 

· Case2: DSRC UE-to-V2V UE

· Deployment simulation parameters  based on TR36.885

· Traffic model: 1 transmission every 100ms

· Path-loss models 

· V2V UE-to-DSRC UE : Follow TR 36.885

· DSRC UE-to-V2V UE : Follow TR36.885

· ACLR and ACS values for DSRC UE (10MHz) 
· UE ACLR= [26 - 38]dB
· The exact values needs further discussion
· UE ACS=22/25/29dB.
· ACLR and ACS values for V2V UE (10MHz)
· UE ACLR=30+XdB, UE ACS=33+XdB
· For power class 3 V2V UE, RAN4 consider ACLR1 and ACLR2
· Detail parameters can be revised in future meeting.
· WF for list of RRM core requirement (R4-163040)
· V2V synchronization (including GNSS-based, eNB-based and PC-5 based) should be considered for RRM requirements.

· High speed of vehicle should be considered for RRM core requirements.

· Other RRM core requirements can be considered according to decision of RAN1/2 specification
For V2V UE Transmitter/Receiver requirements were discussed in short discussion time. There was no consensus for the UE requirements. 

RAN1#85
174 contributions were submitted to RAN1#85. RAN1 continued discussions on the topics of sidelink physical layer structure, resource allocation, coexistence with legacy Uu, and synchronization.

For sidelink physical layer structure, the following agreements and working assumptions were made:

· Confirm the working assumption that legacy PUSCH RS is used for PSCCH and PSSCH in the four RS symbols.
· Alt 1 + Adapt MCS, the number of RBs, and number of transmission subframes depending on the UE absolute speed and UE synchronization source (e.g. GNSS or eNB)

· Options for details of PSCCH
· Working assumption which will be automatically confirmed if no problem is identified during this week
· DMRS within a TTI for a transmission by a UE are not identical 

· No blind detection of DMRS is introduced

· Details FFS

· Working assumption: 2 consecutive PRB pairs in a subframe are used for each PSCCH if the number of SA bits is less than 64 including CRC. The exact size of SA is FFS including the CRC size and could be larger than 64 bits.
· Options for details of PSSCH
· Network configuration or preconfiguration can be used to associate the ranges of MCS, RB number for PSSCH, number of retransmission with the condition of the UE absolute speed. Different (pre)configuration and threshold is given for the different type (e.g., eNB, GNSS, UE) of the transmission synchronization reference.
· RAN1 will study the proper range of these parameters.
· For PSBCH,

· For PSBCH DM RS symbol location, Option 3 (i.e., symbol #4, #6, #9 for normal CP) is supported.
· Working assumption: PSBCH content size is the same as Rel-12.
· Working assumption: V2V SLSS/PSBCH periodicity is 200 ms.
· If it is agreed that SLSS/PSBCH is used for the purpose of detecting LTE ITS transmissions, this working assumption needs to be revisited.

· Rel-13 D2D synchronization resource configuration principle is reused.
For UE autonomous resource selection mode, the following agreements were made:
· For PSSCH resource (re)selection when all the PSCCH/PSSCH transmissions have the same priority (FFS whether the initial resource selection needs to be designed differently from the procedure below)
· Step 1: All the resources are considered available.
· Step 2: UE excludes resources at least based on SA decoding and additional conditions. Down select one between the following options.
· Option 2-1: A resource is excluded if it is indicated or reserved by a decoded SA and the received DM RS power in the associated data resource is above a threshold.
· Option 2-2: A resource is excluded if it is indicated or reserved by a decoded SA and the energy in the associated data resource estimated from the measurement in the SA resource is above a threshold. Additional estimation of energy caused by in-band emission is not precluded.
· FFS the estimation of the energy in the associated data resource.
· Measuring energy of SA transmitted from a particular UE may not be accurate enough.
· The precise definition of “if it is indicated or reserved by a decoded SA” to be discussed later.
· FFS the details of the thresholds above
· Step 3: UE selects its transmission resource from the resources not excluded by (Down select one among the following options)
· Option 3-1:
· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset
· Step 3-2: UE compares the energy on the currently selected resource with the energy of the resources the subset. If the energy of the current resource is a threshold above the energy of all the resources in the subset, then UE selects one among the subset of resources.
· A semi-persistent period before reselection is triggered, UE transmits PSSCH on another resource in the subset identified in step 3-1 and measures the energy of the currently selected resource for step 3-2.
· Step 3-3: UE randomly selects one resource from the subset
· Option 3-2:
· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset
· Step 3-2: UE randomly selects one resource from the subset
· Option 3-3:
· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset
· Step 3-2: UE selects the resource that minimizes the frequency resource fragmentation from the subset.
· Option 3-4:
· Step 3-1: UE measures RX power of PSSCH resource indicated in the decoded SA, sum them as the total RX power of a subframe, and sorts the subframes according to the total RX power.

· Step 3-2: A set of available subframes consists of X subframes with the highest total RX power and Y subframes of the lowest total RX power. UE randomly selects transmission subframe(s) from this set.
· Step 3-3: UE randomly selects frequency from transmission subframe(s).
· FFS how to select resources for a wideband transmission based on the energy/power measurement above.
· Reselection is triggered if any of the following conditions are met

· A counter meets an expiration condition
· The counter decrements 

· Working assumption: every TB transmission (can be revisited if a problem is identified with TBs other than every 100 ms) 

· The counter is reset to a value when reselection is triggered for all the semi-persistently selected resources.
· The value is uniformly randomly selected within a range (which is independent of the TB arrivals) between 5 and 15 

· UE identifies that the TB does not fit within the current resource allocation using the maximum allowed MCS,
· eNB implicitly triggers reselection whenever the resource pool configuration is changed
· Dedicated signalling is used for RRC_Connected UEs and broadcast signalling is used for RRC_Idle UEs
· FFS whether some information needs to reported from UE to eNB
· FFS other triggers that may be defined by RAN2,

· The values of a and b are fixed

· b > 0

· Confirm the working assumption “The values a and b are common for V2V UEs”

· a = 1000 + b
· All the decoded SA transmissions in TTI [n-a, n-b) are taken into account.
· A decoded SA which is associated with data transmissions in data resource(s) at any TTI [n-a, n-b) and transmitted earlier than TTI n-a is taken into account.
· FFS: If UE skips sensing on sub-frame m, for e.g.: due to its own transmission in sub-frame m, it excludes resources in subframes at m+100*k in the resource (re)selection (if triggered), until it is able to perform sensing in those sub-frames. 

· FFS on the following:
· c > 0

· c, d <= 100
· FFS how to further restrict the selection of c and d, e.g., to fulfill the latency requirement
· FFS on the details of e, e.g., the receiver UE assumption on the transmitter UE behavior in reusing the same resource.
· Working assumption: PPPP is used to identify which PDCP PDU has which priority level. RAN1 will not use any additional notion of priority.
· Working assumption:

· SCI explicitly includes priority information.

· FFS how this priority information is exactly transmitted in SCI.

· Priority information in a decoded SCI is used in resource (re)selection.

· Priority information in a decoded SCI is not used as a condition to trigger resource reselection 

· Priority information in a decoded SCI is not used as a condition to drop transmission.

· A measurement metric is specified to reflect the congestion level of a PC5 carrier, e.g., similarly to the channel busy ratio defined in ETSI. 

· This measurement is available to higher layers in the UE.

· FFS whether the measurement can be reported to eNB.

· FFS the details of the measurement and the UE behavior, for example:

· The principle to drop PC5 transmissions as a function of this measurement and priority is supported.

· The radio adjusts radio parameters (max tx power, nr of retx restriction, MCS range restriction, nr of PRBs restriction) as a function of priority and this measurement.

· Packets with different priorities are transmitted on the same resource pool

For eNB scheduling mode, the following agreements were made:

· Support cross carrier scheduling for sidelink SPS and dynamic scheduling for V2V with mode-1

· PC5-based V2V design will support the multiple-operator scenario but not be optimized for it.

· Details FFS, e.g.,
· How to handle timing difference between eNB timing and PC5 timing, when it exists

· PC5 resource partitioning among multiple operators
· Resource coordination across operators is out of 3GPP scope.
For resource pool configuration, the following agreements were made:

· Allow resource pool definition where SA and associated Data transmitted on the same subframe are always adjacent in frequency

· All the PRBs used for the SA and associated data transmissions should be contiguous in frequency.
· Details FFS

· For a SA and associated data resource pool it should be (pre)configured whether the SA and associated data transmission by all the UEs using this pool either occur on the same subframe in an adjacent manner, or occur on different subframes, (FFS or occur on the same subframe in a potentially non-adjacent manner).

· If the FFS part is not supported, this reverts the existing agreement “When SA and the associated data are transmitted in the same TTI, they can be transmitted in non-adjacent RBs.”

· Strive for not increasing the number of SA blind decoding to enable this.
For synchronization, the following agreements and working assumptions were made:
· For all the PSCCH/PSSCH/SLSS/PSBCH transmissions for V2V in all the resource allocation modes, 
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· FFS in RAN1 on the receiver UE assumption on the reception timing, e.g., whether it can assume that all the transmissions in a single subframe use the same synchronization reference.

· Rel-12 DFN definition is reused.

· When GNSS is the synchronization reference, DFN is derived from GNSS.

· Details are up to RAN2.

· For the other cases, DFN is derived according to Rel-12 behavior.
· Working assumption for the V2V PC5 SLSS: 

· At least one value is reserved for SLSS ID used for SLSS transmissions from UEs having GNSS as the synchronization reference.

· FFS whether multiple values need to be reserved.

· The reserved value(s) of the SLSS IDs is(are) pre-defined.

· If it is agreed that SLSS/PSBCH is used for the purpose of detecting LTE ITS transmissions, this working assumption needs to be revisited.
· Working assumption: SSSS for V2V uses sequences of subframe-5 SSS

· If it is agreed that SLSS/PSBCH is used for the purpose of detecting LTE ITS transmissions, this working assumption may need to be revisited.

RAN2#94
52 contributions were submitted to RAN2#94. RAN2 had continued discussions on topics of geographical location reporting, sidelink SPS, path switching and mobility.

For geographical location reporting, the following agreements were made:
· The world is divided in geographical zones and the UE determines the zone with a modulo operation.   Length and width is provide by the eNB (for in-coverage) and pre-configured for out-of-coverage.  A single fixed reference point is used (e.g. 0,0).  FFS on exact modulo operation formula and values (if needed)
· The zoning feature is configurable for both in-coverage and out-of-coverage. 
· The feature is used at least for mode 2 operation.  FFS if needed for mode 1 and how reporting for mode 1 will be done.  
· The network can configure the UE to report the complete UE location information (regardless of zone configuration).
· Zone concept can be applied to out-of-coverage.  FFS on how to define number of zones and pool mapping.

· The zone concept applies only to transmission resource pools

For sidelink SPS, the following agreements were made:
· Multiple SPS configuration with different configuration parameters can be configured by eNB. Which SPS configuration is being activated/deactivated can be signalled.  Details of control signalling are left to RAN1.  It is FFS whether we allow multiple configurations to be active at the same time.  Two options are possible:
· One active SPS at a time (as per LTE)

· Multiple SPS active at a time (SPS configuration and UE assistance information may be linked to one or more radio bearers).
· UE assistance at least on periodicity and/or timing can be provided to eNB.  UE assistance can be configured by eNB.  UL SPS configuration is decided by eNB.  Triggering of UE assistance are FFS 

· From a RAN2 point of view, for SL SPS, it is not necessary to send an indication to the eNB that an SPS grant will not be used.  Therefore, the working assumption on “the UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration” is not needed.

For path switch between PC5 and Uu, the following agreements were made:
· The following configurations are allowed by eNB for transmission of V2V: 1) Uu only, 2) PC5 only and 3) both Uu and PC5 for V2V transmissions in different carriers.
· If both Uu and PC5 are configured for V2V transmissions, it is left up to UE upper layers which path is selected.   FFS whether any additional AS information is provide to upper layers 
· The eNB can configure the V2V transmission configuration in SIB and/or dedicated signalling

For mobility, the following agreements were made:
· Sync and Rx resource pool configurations for the target cell can be signaled in the handover command.   FFS on the signalling details and UE behaviour (e.g. whether the UE has to acquire the target SIB configuration)
· For mode 1, (exceptional) transmission resource pool configurations for the target cell can be signaled in the handover command.   
· If the (exceptional) transmission resource pool is included with mode 1 configuration into handover command, the UE starts the (exceptional) transmission resource pool from the reception of handover command and continues it while T304 is running
· For idle mode re-selection, it is up to UE implementation to minimize interruption time associated with SIBv2v acquisition.  
· We don’t need to further enhance to handle RLF/HO failure cases
· FFS on what UE behaviour is when using exceptional pool with respect to sensing and resource selection within the pool based on the outcome of RAN1.  If there is a problem we can come back to the exceptional pool discussion.
For broadcasting of V2X information, a new SIB for V2X is agreed to be introduced.
RAN3#92
29 contributions were submitted to RAN3#92. A good progress was achieved on authorization. The issue on switching/selection between PC5 and Uu based V2V was also discussed. 

On authorization for vehicular UE, a set of CRs were endorsed as baseline for S1 and X2 specifications. 

· S1: the new, extensible Vehicular 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.

· X2: the new, extensible Vehicular Services Authorized IE is introduced in the HANDOVER REQUEST message. It provides “authorized” and “not authorized” values.

Regarding the switching/selection between PC5 and Uu based V2V, RAN3 thinks that PC5 resource status exchange over X2 is not needed in this release. But more clarifications are required on:
· switching between Uu and PC5 (e.g., in case of Uu overload), considering also RAN2 discussions.
RAN4#79
39 contributions were submitted to RAN4#79. In RF session, RAN4 discussed RF general issue, coexisting parameter, UE Tx/Rx requirements and made some agreements on them. In RRM session, detail RRM core requirements were analysed and agreed one WF based on the analysis.

In RF session, discussed points are as follows. 

· General (Operating band, V2V scenarios, channel BWs, LS : 8Tdocs)

· Coexistence parameters and simulation results (detail parameters, simulation results : 16Tdocs)

· UE Tx/Rx requirements (Max. power, configured Tx power, REFSENS: 7Tdocs)

V2X Operating band and inter-band combination was approved as follow for ITS spectrum in R4-164804. 
<E-UTRA V2X operating band>
	E‑UTRA V2X Band
	E‑UTRA Operating Band
	V2X UE transmit
	V2X UE receive

	
	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high

	47 Note 1
	47
	5855 MHz
	–
	5925 MHz
	5855 MHz
	–
	5925 MHz

	Note1: The ITS spectrum is used for V2X service.


For the multi-carrier operation, RAN4 defines con-current inter-band operation as following
<Inter-band V2X Inter-band Combination>
	E-UTRA V2X Band Note 1
	E-UTRA band Note 2

	47
	3

	
	8

	
	39 

	
	41 

	NOTE 1:
As specified in Table 5.2.2-1 [TS36.101]
NOTE 2:
As specified in Table 5.5-1 and Table 5.5A-2 [TS36.101]



Adjacent channel coexistence simulation results are merged in R4-164921. However the provided simulation results did not follow RAN1 DMRS design (agreed  during this RAN1 meeting) and did not have consistent among interested companies. Hence RAN4 had further discussed the coexistence parameters and link-level reference SNR-to-BLER curve in ad-hoc evening meeting and agreed TP on detailed simulation parameters for V2V co-existence study in R4-164803.

· Agreements

· Test metrics for V2V UE and DSRC UE
· 1% active UE in total number of UE
· DRSC link curve added in TP(R4-164803)
· Need to LTE based SNR-to-BLER curve based on RAN1 DMRS design
· For the LTE-based V2V link curve will be determined by e-mail discussion

· Consider only NLOS channel for fading model
For V2V UE Transmitter/Receiver requirements were discussed in ad-hoc Thursday evening meeting. RAN4 agreed to consider legacy ProSe Tx/Rx requirements as baseline. 

RAN4 discussed REFSENS requirements at ITS spectrum and agreed the basic simulation assumption to derive REFSENS requirements at 5.9GHz in R4-164849. The detail parameters can be updated by RAN1 decision and need email discussion for remaining simulation assumption and RMCs for V2V REFSENS after RAN1 spec freezing.

In RRM session, agreed WF is as follows(R4-164751).

· ProSe UE transmission timing
· eNB as time reference
· TE : Existing requirement can be reused
· GNSS as time reference
· Requirements for timing misalignment between GNSS based and eNB based timing should be discussed after RAN1 decision

· TE = +/- 12Ts

· SyncRef UE as time reference
· FFS
· Selection/Reselection of ProSe Sync.Reference
· To GNSS
· FFS

· To SyncRef UE
· Need to evaluate with new DMRS under moderate & high speed
· Encourage companies to provide simulation results in RAN4#80
· Initiation/Cease of SLSS transmission
· eNB based SLSS
· Enhancement of DRX RSRP measurement requirements for V2V is de-prioritized

· GNSS based SLSS
· It should be discussed after RAN1 decision

· SyncRef based SLSS
· Need to evaluate with new DMRS under moderate & high speed
· Encourage companies to provide simulation results in RAN4#80 

· Measurements for ProSe in Any Cell Selection State
· Cell detection
· Consider to update cell detection time due to high speed based on analysis

· Interruption
· Encourage companies to study on interruption impact due to V2V UE TX capability

· Measurement of congestion control & collision avoidance
· Shall be discussed based on RAN1 agreement  

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
· Subcarrier spacing, TTI length, DM RS location, and RS sequence mapping method for PSCCH, PSSCH, and PSBCH
· Identification of options supporting UE autonomous resource selection
· Sidelink channel transmission timing, and SLSS sequence and period
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
· Details of DM RS sequence generation
· Details of sidelink synchronization procedure
· Details of UE autonomous resource selection operations
· Measurement and UE behaviour for congestion control
· Signalling between eNB and UE for eNB scheduling operation
· Details of supporting prioritization of SL transmission over WAN transmission
· Necessary radio protocols and RRC signaling to support QoS aspect
· Mechanisms to reduce transmission/reception interruption
· Conclusion for adjacent channel coexistence evaluation
· UE Tx and Rx RF requirement covering operations at each licensed band and/or ITS spectrum
· RRM core requirements
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx
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Geo Information in AS Layer
CATT
180. R2-162284
QoS requirements for V2X services
Huawei, HiSilicon
181. R2-162285
Draft LS on V2X QoS support
Huawei, HiSilicon

182. R2-162286
Support of QoS for PC5-based V2V transport
Huawei, HiSilicon

183. R2-162287
Mode2 Resource Configuration based on Geo Information
Huawei, HiSilicon

184. R2-162288
Inter-carrier Inter-PLMN operation for Scenario 1
Huawei, HiSilicon

185. R2-162289
Configuration of PC5 and/or Uu for V2V transport
Huawei, HiSilicon

186. R2-162290
Sidelink resource configuration during handover
Huawei, HiSilicon

187. R2-162340
V2V Geo Information Resource Mapping
Panasonic

188. R2-162353
Discussion on UE Location Reporting for PC5-based V2V
Shenzhen Coolpad Technologies

189. R2-162399
Geo based resource allocation
ZTE Corporation

190. R2-162401
Discussion on the V2V path selection between Uu and PC5
ZTE Corporation

191. R2-162454
SL resource allocation in SPS manner
Intel Corporation

192. R2-162455
Support of robust resource allocation to temporal mobility interruption
Intel Corporation

193. R2-162456
Location based SL resource allocation
Intel Corporation

194. R2-162486
Discussions on Sensing Mechanism for V2V Mode 2 Resource Allocation
ITRI

195. R2-162731
RAN2 aspects of V2V
Qualcomm Incorporated

196. R2-162810
Layer- 2 Protocol Stack for PC5-based V2X
Ericsson

197. R2-162811
Discussion on PC5 multiple carrier
Ericsson

198. R2-162812
DRAFT LS on V2X Subscriber Information
Ericsson

199. R2-162813
UE Feedbacks for V2X
Ericsson

200. R2-162818
Sidelink Resource Allocation in V2X
Ericsson

201. R2-162831
Discussion on Sensing with Semi-Persistent Transmission for V2V
Interdigital Asia LLC

202. R2-162923
Resource allocation enhancement for V2V
LG Electronics Inc.

203. R2-162926
Reporting mechanism of geo-Information for PC5 V2V
LG Electronics Inc.

204. R2-162927
SL SPS enhancement for V2V
LG Electronics Inc.

205. R2-162946
Path switching and channel aspects for V2V
LG Electronics Inc.

206. R2-163006
LS to RAN1 on RAN2 agreements related to V2V
Panasonic

207. R2-163008
LS to RAN1 on RAN2 agreements related to V2V
RAN2, Panasonic

RAN3#91bis
208. R3-160600
Further consideration on authorization for PC5 based V2V
LG Electronics Inc.

209. R3-160601
[DRAFT] LS on authorization for PC5 based V2V (To: SA2)
LG Electronics Inc.

210. R3-160602
Authorization for PC5 based V2V
LG Electronics Inc.

211. R3-160603
Discussion on switching between PC5 and Uu based V2V
LG Electronics Inc.

212. R3-160647
Analysis of PC5-based V2V authorization
Huawei

213. R3-160648
Selection between Uu and PC5 for V2V transport
Huawei

214. R3-160750
Discussion on V2V authorization
ZTE Corporation

215. R3-160772
Discussion on the open issue for V2V
CATT

216. R3-160850
V2V Sidelink Authorization
Ericsson

217. R3-160851
Sidelink Authorization Signaling over S1
Ericsson

218. R3-160852
Sidelink Authorization Signaling over X2AP
Ericsson

219. R3-160922
Way forward for “Support for V2V services based on LTE side link WI” in RAN3
LG Electronics Inc.
RAN4#78bis
220. R4-161677
Discussion on RAN4 V2V co-existence study
CATT

221. R4-161679
Discussion on V2V UE RF requirement
CATT

222. R4-161753
Scenarios for V2V Requirements Analysis
Ericsson Inc.
223. R4-161754
Multi-carrier scenarios for V2V
Ericsson Inc.
224. R4-161755
Simulation assumptions for V2V Co-existence Analysis
Ericsson Inc.

225. R4-161756
RF requirements for V2V in Licensed Bands
Ericsson Inc.

226. R4-161801
Band plan for V2X in unlicensed spectrum
Ericsson

227. R4-161805
DSRC-V2V adjacent channel coexistence in unlicensed ITS (5.9GHz) spectrum
Qualcomm Incorporated

228. R4-161845
Coexistence Simulation Results on Adjacent Channel in Licensed Band for V2V System
ZTE Corporation

229. R4-161847
Coexistence simulation results on Adjacent Channel in unlicensed band for V2V system
ZTE Corporation

230. R4-162046
Operating band plan in 5.9GHz for V2V Service
LG Electronics Inc.

231. R4-162048
Draft reply LS on V2V high power UE requirements
LG Electronics Inc.

232. R4-162056
Preliminary adjacent channel coexistence simulation results at 2GHz operating band
LG Electronics Inc.

233. R4-162214
Consideration on V2V candidate band
China Mobile Com. Corporation

234. R4-162318
On regulatory requirements and operating bands for V2V service
Huawei

235. R4-162319
On co-existence scenario and simualtion assumptions for V2V service
Huawei

236. R4-162328
On V2V UE RF requirements
Huawei

237. R4-162507
Draft TR36.785 skeleton for V2V service in Rel-14
LG Electronics Inc.

238. R4-162995
Regulatory requirements for the 5.9GHz band
Ericsson
239. R4-162996
TP on ITS regulatory aspects at 5.9GHz operating frequency
LG Electronics Inc.

240. R4-163003
Way forward on performance metric of V2V system
CATT, Huawei

241. R4-163004
WF on the adjacent coexistence scenarios and parameters at 5.9GHz
LG Electronics Inc.

242. R4-163005
TP on adjacent channel co-existence scenarios and parameters for V2V service
LG Electronics Inc.

243. R4-163144
WF on operating band plan for V2V service
LG Electronics Inc.

244. R4-161648
Discussion on V2V RRM Impacts
Intel Corporation

245. R4-161692
Discussion on V2V RRM requirements
CATT

246. R4-161831
Discussion on RRM core requirement list for V2V
LG Electronics Inc.

247. R4-161833
Discussion on GNSS and high speed for RRM core requirement
LG Electronics Inc.

248. R4-162431
Discussion on RRM requirements for V2V
Huawei, HiSilicon

249. R4-162488
Initial discussion on the RRM impacts of V2V
Nokia

250. R4-162562
On RRM requirements for V2V
Ericsson

251. R4-162563
Discussions on V2V UE transmit timing requirements
Ericsson
252. R4-162776
Reply LS on PC5 DMRS and L1 format for V2V
Intel
253. R4-162800
Reply LS on PC5
LG Electronics Inc.

254. R4-163040
WF for list of RRM core requirement
LG Electronics Inc.
RAN1#85

255. R1-164056
Resource pool design and multiplexing of SA and its associated data
Huawei, HiSilicon

256. R1-164094
DMRS for PSCCH and PSSCH
Huawei, HiSilicon

257. R1-164095
DMRS for PSBCH
Huawei, HiSilicon

258. R1-164096
Resource (re)selection triggering mechanisms
Huawei, HiSilicon

259. R1-164101
The remaining issues for V2V PC5 synchronization priority
Huawei, HiSilicon

260. R1-164102
Discussion on sensing details for measurement and reservation
Huawei, HiSilicon

261. R1-164103
Discussion on SCI contents for V2V
Huawei, HiSilicon

262. R1-164104
Discussion on the priority handling
Huawei, HiSilicon

263. R1-164105
Sidelink synchronization enhancement in V2V communication
Huawei, HiSilicon

264. R1-164112
Coexistence of cellular and V2V services on the same carrier
Huawei, HiSilicon

265. R1-164113
Timing alignment of different synchronization sources for V2V
Huawei, HiSilicon

266. R1-164134
On DMRS physical structure enhancements for PSCCH and PSSCH
Intel Corporation

267. R1-164135
On DMRS physical structure enhancements for PSBCH
Intel Corporation

268. R1-164136
Utilization of PSCCH decoding and energy measurements for sensing based V2V communication
Intel Corporation

269. R1-164137
Transmitter behavior for sidelink resource re-selection
Intel Corporation

270. R1-164138
Discussion on resource reselection triggers for V2V communication
Intel Corporation

271. R1-164139
Design options to support priority for V2V communication
Intel Corporation

272. R1-164140
Details of resource pool design for sidelink V2V communication
Intel Corporation

273. R1-164141
Scheduling assignment for sidelink V2V communication
Intel Corporation

274. R1-164201
DMRS enhancement in PC5-based V2V
CATT

275. R1-164202
DMRS  enhancement for PSBCH
CATT

276. R1-164203
Discussion on sensing mechanism in PC5-based V2V
CATT

277. R1-164204
Discussion on resource selection mechanism in PC5-based V2V
CATT

278. R1-164205
Discussion on time duration of sensing in PC5-based V2V
CATT

279. R1-164206
Further consideration on UE autonomous resource allocation in PC5-based V2V
CATT

280. R1-164207
Considerations on V2V priority handling
CATT

281. R1-164208
Resource pool  enhancement in PC5-based V2V
CATT

282. R1-164209
Discussion on contents of scheduling assignment
CATT

283. R1-164210
Synchronization enhancements in PC5-based V2V
CATT

284. R1-164211
Discussion on synchronization issues of physical design
CATT

285. R1-164212
Discussion on PSBCH issues
CATT

286. R1-164213
Timing alignment for V2V
CATT

287. R1-164320
Discussion on DM-RS for PSBCH for sidelink-based V2V communication
Fujitsu

288. R1-164321
Discussion on the resource allocation enhancement for sidelink-based V2V communication
Fujitsu

289. R1-164322
Discussion on resource allocation for V2V based on LTE sidelink
Fujitsu

290. R1-164323
Discussion on Resource Pool for PC5 based V2V
Fujitsu

291. R1-164392
Discussion on intra-UE coexistence between 5.9GHz PC5 chain and 2GHz Uu chain  for V-UE
CATT

292. R1-164417
DM-RS Enhancements for V2V PSCCH and PSSCH
Qualcomm Incorporated

293. R1-164418
DM-RS Enhancements for V2V PSBCH
Qualcomm Incorporated

294. R1-164419
Details of sensing for V2V
Qualcomm Incorporated

295. R1-164420
Priority handling for autonomous resource selection
Qualcomm Incorporated

296. R1-164421
eNodeB signaling for SPS resource allocation
Qualcomm Incorporated

297. R1-164422
UE reporting for eNodeB resource allocation
Qualcomm Incorporated

298. R1-164423
Resource pool design for V2V
Qualcomm Incorporated

299. R1-164424
MPR for same subframe control and data transmission for V2V
Qualcomm Incorporated

300. R1-164425
Scheduling Assignments for V2V
Qualcomm Incorporated

301. R1-164426
Synchronization Procedure for V2V
Qualcomm Incorporated

302. R1-164466
Discussion on the mode-2 resource allocation for V2V
Guangdong OPPO Mobile Telecom.

303. R1-164467
UE sensing based congestion control for mode-2
Guangdong OPPO Mobile Telecom.

304. R1-164468
Discussion on the SPS configuration for mode-2
Guangdong OPPO Mobile Telecom.

305. R1-164469
Discussion on the GNSS based synchronization
Guangdong OPPO Mobile Telecom.

306. R1-164473
Schedule Assignment for SPS
NEC

307. R1-164474
Triggering resource reselection based on collision detection
NEC

308. R1-164475
Reporting of radio-level measurements of sidelink
NEC

309. R1-164476
Resource pool design for collision detection and handling
NEC

310. R1-164477
Determining the radio frame and subframe for V2X synchronisation signals
NEC

311. R1-164507
Discussion on DMRS for PSCCH and PSSCH
LG Electronics

312. R1-164508
Discussion on DMRS for PSBCH
LG Electronics

313. R1-164509
Discussion on adaptation of MCS depending on UE speed
LG Electronics

314. R1-164510
Discussion on details of sensing operation for PC5 based V2V
LG Electronics

315. R1-164511
Discussion on details of resource selection for PC5 based V2V
LG Electronics

316. R1-164512
Discussion on details of resource reselection for PC5 based V2V
LG Electronics

317. R1-164513
Discussion on details of priority handling for PC5 based V2V
LG Electronics

318. R1-164514
Discussion on details of (E)PDCCH used for sidelink SPS
LG Electronics

319. R1-164515
Discussion on details of UE reporting
LG Electronics

320. R1-164516
Discussion on remaining issues on resource pool design for PC5 based V2V
LG Electronics

321. R1-164517
Discussion on details of scheduling assignment for PC5 based V2V
LG Electronics

322. R1-164518
Discussion on details of prioritizing sidelink transmissions over UL transmissions
LG Electronics

323. R1-164519
Discussion on remaining issues on coexistence of PC5-based V2V and legacy Uu
LG Electronics

324. R1-164520
Discussion on details of synchronization enhancements
LG Electronics

325. R1-164521
Discussion on sidelink subframe timing and number determination
LG Electronics

326. R1-164636
SA contents for V2V
Lenovo (Beijing) Ltd

327. R1-164645
UE autonomous resource selection for semi-persistent transmission
Lenovo (Beijing) Ltd

328. R1-164646
Resource pool for V2V
Lenovo (Beijing) Ltd

329. R1-164670
Discussion on the transmitter UE behavior in resource selection/reselection
Sony

330. R1-164671
Discussion on the priority handling for UE-autonomous resource (re)selection
Sony

331. R1-164754
DMRS configuration for PSSCH and PSCCH
Samsung

332. R1-164755
DMRS design for PSBCH
Samsung

333. R1-164756
Supporting 500 km/h relative speed requirement for V2V
Samsung

334. R1-164757
Sensing procedure for UE autonomous resource selection
Samsung

335. R1-164758
RSRP measurement on decoded SA  for sensing
Samsung

336. R1-164759
UE operation after sensing in UE autonomous resource selection
Samsung

337. R1-164760
Triggering conditions for resource reselection
Samsung

338. R1-164761
Priority handling for UE autonomous resource selection
Samsung

339. R1-164762
Multiple SPS configuration support for SL
Samsung

340. R1-164763
UE reporting procedure  for SL SPS transmissions
Samsung

341. R1-164764
Details on resource pool design
Samsung

342. R1-164765
Discussion on SCI contents
Samsung

343. R1-164766
Prioritization  of sidelink transmissions over Uplink transmissions
Samsung

344. R1-164767
Priority order for synchronization references
Samsung

345. R1-164768
Differentiation on synchronization references
Samsung

346. R1-164769
Transmit power control for V2V
Samsung

347. R1-164817
Variable number of transmissions for V2V
Huawei, HiSilicon

348. R1-164818
SPS enhancement for V2V
Huawei, HiSilicon

349. R1-164855
Power control for V2V
Huawei, HiSilicon

350. R1-164864
Discussion on inband emission suppression for V2V communications
Huawei, HiSilicon

351. R1-164866
SLSS and PSBCH design for V2V PC5
Huawei, HiSilicon

352. R1-164878
Discussion on SPS configurations
CMCC

353. R1-164901
Discussion on V2V Priority Handling
Beijing Xinwei Telecom Techn.

354. R1-164902
Link performance of DMRS Enhancement for PSCCH and PSSCH
Beijing Xinwei Telecom Techn.

355. R1-164903
Enhancement on V2V geo-based resource pool
Beijing Xinwei Telecom Techn.

356. R1-164906
Signaling design to support SPS activation/release in V2V
Panasonic

357. R1-164907
Repetition and relationship between SA and associated data
Panasonic

358. R1-164908
MCS report in mode 1 resource allocation
Panasonic

359. R1-164932
Enhancement to sidelink physical layer structure in supper high Doppler case for V2V
ITRI

360. R1-164933
Discussion on explicit and implicit approaches for enhanced random resource selection
ITRI

361. R1-164934
Discussion multiple synchronization references on sidelink synchronization procedure  for PC5-basde V2V communication
ITRI

362. R1-164949
DMRS Enhancements for PSSCH and PSCCH
ZTE

363. R1-164958
DMRS for PSBCH
ZTE

364. R1-164959
SA decoding and energy measurement
ZTE

365. R1-164960
Transmitter UE behavior in V2V
ZTE

366. R1-164961
Geo Based Resource Allocation for V2V
ZTE

367. R1-164962
Discussion on V2V resource reselection
ZTE

368. R1-164963
Trigger and release of V2V SPS
ZTE

369. R1-164964
Discussion on UE reporting
ZTE

370. R1-164965
Discussion on resource pools and SA resource pattern
ZTE

371. R1-164966
Discussion on SA content
ZTE

372. R1-164967
Coexistence of PC5-based V2V operation and legacy Uu operation
ZTE

373. R1-164968
Priority order of synchronization references
ZTE

374. R1-164969
Enhancement to the sidelink synchronization
ZTE

375. R1-164984
Discussion on SA Decoding and Energy Measurement
Beijing Xinwei Telecom Techn.

376. R1-164996
Remaining Issue Discussions on V2X Synchronization
Sharp

377. R1-165039
On sensing with SA decoding and energy measurement for V2V
INTERDIGITAL COMMUNICATIONS

378. R1-165040
On priority handling for V2V
INTERDIGITAL COMMUNICATIONS

379. R1-165041
Evaluations of DMRS Enhancement for PSCCH and PSSCH
Nokia, Alcatel-Lucent Shanghai Bell

380. R1-165042
On sensing with semi-persistent transmission
Nokia, Alcatel-Lucent Shanghai Bell

381. R1-165043
On resource selection with sensing
Nokia, Alcatel-Lucent Shanghai Bell

382. R1-165044
Priority considerations for autonomous V2V communication
Nokia, Alcatel-Lucent Shanghai Bell

383. R1-165045
Prioritization of sidelink synchronization sources
Nokia, Alcatel-Lucent Shanghai Bell

384. R1-165046
On SCI Contents
Nokia, Alcatel-Lucent Shanghai Bell

385. R1-165066
Details of V2V resource pool design
Potevio 

386. R1-165067
Contents of SCI for V2V communication
Potevio 

387. R1-165072
Enhancements of sidelink physical layer structure for PC5 V2V communication
Intel Corporation

388. R1-165073
Discussion on sensing aspects to support V2V communication with different traffic periodicity
Intel Corporation

389. R1-165074
Priority order of synchronization references for sidelink V2V communication
Intel Corporation

390. R1-165191
Discussion on SA decoding and energy measurement for sensing
NTT DOCOMO, INC.

391. R1-165192
Transmitter UE behaviour for sensing-based resource allocation
NTT DOCOMO, INC.

392. R1-165193
(E)PDCCH for sidelink SPS configuration switching
NTT DOCOMO, INC.

393. R1-165194
UE reporting for sidelink SPS operation
NTT DOCOMO, INC.

394. R1-165195
Discussion on resource pool for PC5 based V2V communications
NTT DOCOMO, INC.

395. R1-165196
Discussion on enahancement of scheduling assignement in V2V communications
NTT DOCOMO, INC.

396. R1-165197
Details of prioritizing sidelink transmissions over UL transmissions
NTT DOCOMO, INC.

397. R1-165198
SLSS enhancements for GNSS based synchronization
NTT DOCOMO, INC.

398. R1-165240
Considerations on UE autonomous resource selection for V2V
Innovative Technology Lab Co.

399. R1-165241
Considerations on priority order of synchronization references for V2V
Innovative Technology Lab Co.

400. R1-165244
Adaptation of MCS, RB allocation, and number of retransmissions
Ericsson

401. R1-165245
Observations on CAM Message Periodicity and Payload
Ericsson

402. R1-165246
Contents of Downlink Control Information for V2V over PC5
Ericsson

403. R1-165255
Construction of DMRS sequences
Ericsson

404. R1-165258
Geo-Info reporting to eNB
Ericsson

405. R1-165259
On the Need for V2V Gaps
Ericsson

406. R1-165260
Priority handling for V2V over PC5
Ericsson

407. R1-165262
Relation between SA and data for V2V over PC5
Ericsson

408. R1-165263
Resource reselection
Ericsson

409. R1-165264
Contents of PSCCH for V2V over PC5
Ericsson

410. R1-165266
Sensing and autonomous resource selection
Ericsson

411. R1-165268
Radio measurements for congestion control for V2X
Ericsson

412. R1-165271
How Should PC5 Autonomous Resource Allocation be Specified?
Ericsson

413. R1-165272
Mode-1 SPS for V2V over PC5
Ericsson

414. R1-165273
Subbands and measurements for sensing for V2V over PC5
Ericsson

415. R1-165276
Discussion on V2X PC5 Scheduling, Resource Pools and Resource Patterns
Ericsson

416. R1-165277
L1 Format for V2V Transmissions using Sidelink
Ericsson

417. R1-165289
link level performance of DM RS for V2V
CATR

418. R1-165306
Discussion on SA decoding and energy measurement for sensing
Sony

419. R1-165307
DMRS design for PSBCH
Samsung

420. R1-165308
V2V synchronization remaining issues
PANASONIC

421. R1-165309
Details on PC5 SPS enhancement
PANASONIC

422. R1-165315
Sensing and SPS for UE Autonomous Mode
PANASONIC

423. R1-165317
Distributed Synchronization Procedure for V2X over PC5
Ericsson

424. R1-165412
Link level performance of DM RS for V2V
CATR

425. R1-165419
Discussion on DMRS for PSBCH
LG Electronics

426. R1-165420
Introduction of V2V into TS36.212
Huawei

427. R1-165750
Draft LS to RAN2 on Priority for V2V
Qualcomm

428. R1-165814
LS to RAN2 on Priority for V2V
RAN1, Qualcomm
RAN2#94
429. R2-163404
Discussion on the Geo-based Resource Allocation for Mode-2 V2V Operation
Guangdong OPPO Mobile Telecom.

430. R2-163405
Discussion on Spectrum Resource Indication for V2V
Guangdong OPPO Mobile Telecom.

431. R2-163418
V2X Sidelink MAC Subheader
CATT

432. R2-163419
New SDU Type for PC5-based V2X
CATT

433. R2-163420
Mobility Enhancements for LTE-Uu Based V2X
CATT

434. R2-163430
UE Geo Location Report for V2V
Fiberhome Technologies Group

435. R2-163451
UE reporting and dynamic SL SPS transmission
Samsung Electronics Co., Ltd

436. R2-163452
Mitigation of mobility interruption for resource allocation
Samsung Electronics Co., Ltd

437. R2-163453
Necessity of geo reporting based on zone concept
Samsung Electronics Co., Ltd

438. R2-163618
To limit Tx and Rx interruption time in cell reselection
Intel Corporation

439. R2-163619
Geo-location reporting for sidelink resource allocation
Intel Corporation

440. R2-163620
Report of email discussion [93bis#25] Mobility for V2V
Intel Corporation

441. R2-163621
Resource pool management for V2X
Intel Corporation

442. R2-163622
Support of multiple carriers/PLMNs
Intel Corporation

443. R2-163645
Tx PC5 and Uu Path Selection for V2V
CATT

444. R2-163697
Remaining Issues of UE Geo-Location Reporting for PC5-based V2V
Shenzhen Coolpad Technologies

445. R2-163809
Stage-3 issues for PC5 based V2V
Huawei, HiSilicon

446. R2-163810
Resource Allocation Based on Geo Information
Huawei, HiSilicon

447. R2-163811
Support of QoS for PC5-based V2V transport
Huawei, HiSilicon

448. R2-163812
Enhancements for Sidelink Resource Allocation
Huawei, HiSilicon

449. R2-163813
Further discussion on mobility issues for sidelink V2V
Huawei, HiSilicon

450. R2-163814
Multicarrier Operation for PC5-based V2V
Huawei, HiSilicon

451. R2-163815
Summary of [93bis#24][LTE/V2V] Tx PC5 and Uu path switch for V2V
Huawei, HiSilicon

452. R2-163819
QoS handling for PC5-based V2V  transmission
ZTE Corporation

453. R2-163820
Considerations on mobility enhancements for V2V
ZTE Corporation

454. R2-163824
Geo based Resource Allocation for V2V over PC5
ZTE Corporation

455. R2-163825
Geo based Resource Allocation for V2X over PC5
ZTE Corporation

456. R2-163836
SPS enhancements for V2V over PC5
ZTE Corporation

457. R2-163837
Some considerations on the V2V path selection between Uu and PC5
ZTE Corporation

458. R2-163865
SL SPS for V2V
Innovative Technology Lab Co.

459. R2-163887
PC5 measurement for V2V path switch between Uu and PC5
Potevio Company Limited

460. R2-163899
Zone based resource allocation
Nokia, Alcatel-Lucent Shanghai Bell

461. R2-164061
Priority handling in V2V Communication
Qualcomm Incorporated

462. R2-164063
SPS for V2V Communication
Qualcomm Incorporated

463. R2-164064
Consideration of sidelink synchronization on V2V mobility 
Kyocera

464. R2-164065
Zoning and Geographical information reporting for V2V
Qualcomm Incorporated

465. R2-164070
Proposed CR to 36.321 on Support for V2V services based on LTE sidelink
LG Electronics

466. R2-164079
Support of Semi-Persistent Scheduling for PC5 mode 1
LG Electronics France

467. R2-164084
Channel aspects for PC5 V2V
LG Electronics France

468. R2-164097
Geo-location resource allocation based on zones and headings
Interdigital Asia LLC

469. R2-164099
Layer- 2 Protocol Stack for PC5-based V2X
Ericsson

470. R2-164100
Discussion on PC5 multiple carrier
Ericsson

471. R2-164101
DRAFT LS Reply on V2X Subscriber Information
Ericsson

472. R2-164102
UE Geographical Feedbacks for V2X
Ericsson

473. R2-164105
Sidelink Resource Allocation in V2X
Ericsson

474. R2-164106
Congestion Control in V2X Sidelink
Ericsson

475. R2-164108
Enhancements to Sidelink Mobility
Ericsson

476. R2-164109
Inter-PLMN Operations for Sidelink
Ericsson

477. R2-164111
On the Need of Sidelink Gaps for V2V
Ericsson

478. R2-164113
V2X Path Selection
Ericsson

479. R2-164216
Geo-Information based resource allocation
LG Electronics Inc.

480. R2-164218
Resource allocation enhancement for V2V
LG Electronics Inc.

RAN3#92
481. R3-161046
LS on EPC procedures for providing eNB with V2X authorization information (To: RAN2, RAN3, SA1; Cc: RAN1)
SA2, LGE

482. R3-161094
Discussion on authorization for vehicular communication
LG Electronics Inc.

483. R3-161095
Authorization of vehicular communication over S1
LG Electronics Inc.

484. R3-161096
Authorization of vehicular communication over X2
LG Electronics Inc.

485. R3-161115
Discussion on PC5 resource status exchange over X2
CATT

486. R3-161117
[DRAFT] Response LS on EPC procedures for providing eNB with V2X (To: SA2, RAN2; Cc: SA1, RAN1)
CATT

487. R3-161121
Discussion on PC5-based V2V authorization
ZTE Corporation

488. R3-161122
V2V authorization in S1AP
ZTE Corporation

489. R3-161123
V2V authorization in X2AP
ZTE Corporation

490. R3-161168
Consideration on Authorization IE definition
Huawei

491. R3-161169
Introduction of V2X Authorization
Huawei

492. R3-161170
Introduction of V2X Authorization
Huawei

493. R3-161171
[DRAFT] LS on V2V Authorization (To: SA2, CT1; Cc: RAN2, RAN1)
Huawei

494. R3-161172
Interface Switching between Uu and PC5
Huawei

495. R3-161280
Vehicular Sidelink Authorization Signaling over S1
Ericsson

496. R3-161281
Vehicular Sidelink Authorization Signaling over X2
Ericsson

497. R3-161300
Vehicular Sidelink Authorization Signaling
Ericsson

498. R3-161301
[DRAFT] Reply LS on EPC Procedures for providing eNB with V2X Authorization Information (To: SA2, RAN2, SA1, Cc: RAN1)
Ericsson

499. R3-161302
Path Selection Between Uu and PC5
Ericsson

500. R3-161373
Reply LS on EPC procedures for providing eNB with V2X authorization information (To: SA2; Cc: RAN1, RAN2, RAN3)
SA1, LGE

501. R3-161388
Vehicular Sidelink Authorization Signaling
Ericsson

502. R3-161389
[DRAFT] Reply LS on EPC Procedures for providing eNB with V2X Authorization Information (To: SA2, RAN2, SA1, Cc: RAN1)
Ericsson

503. R3-161401
Vehicular Sidelink Authorization Signaling over S1
Ericsson

504. R3-161402
Vehicular Sidelink Authorization Signaling over X2
Ericsson

505. R3-161403
[DRAFT] LS on V2V Authorization (To: SA2, CT1; Cc: RAN2, RAN1)
Huawei

506. R3-161512
Vehicular Sidelink Authorization Signaling over S1
Ericsson

507. R3-161513
Vehicular Sidelink Authorization Signaling over X2
Ericsson

508. R3-161514
[DRAFT] LS on V2V Authorization (To: SA2, CT1; Cc: RAN2, RAN1, SA1)
Huawei

509. R3-161515
[DRAFT] LS on V2V Authorization (To: SA2, CT1; Cc: RAN2, RAN1, SA1)
Huawei

510. R3-161540
LS on V2V Authorization (To: SA2, CT1; Cc: RAN2, RAN1, SA1)
RAN3
RAN4#79

511. R4-163224
Coexistence Simulation Results on Adjacent Channel in Licensed Band for V2V System
ZTE Corporation

512. R4-163368
Link level simualtion result for PRR of V2V system
CATT

513. R4-163370
Further discussion on V2V UE RF requirement
CATT

514. R4-163501
Simulation results for V2V adjacent co-existence in licensed bands
Ericsson Inc.

515. R4-163502
Simulation results for V2V adjacent co-existence in unlicensed bands
Ericsson Inc.

516. R4-163503
V2V UE RF requirements

Ericsson Inc.

517. R4-163504
Simulation assumptions for adjacent channel co-existence
Ericsson Inc.

518. R4-163505
Additional Considerations for V2V Scenarios
Ericsson Inc.

519. R4-163506
Discussion of options for V2V L1 design from an RF perspective
Ericsson Inc.

520. R4-163655
Updated TR36.785 v0.1.0
LG Electronics Inc.

521. R4-163657
Discussion about V2V REFSENS
LG Electronics Inc.

522. R4-163663
Transmitter requirements for V2V UE
LG Electronics Inc.

523. R4-163664
Receiver requirements for V2V UE
LG Electronics Inc.

524. R4-163665
Adjacent channel coexistence simulation results for V2V service at 2GHz operating frequency
LG Electronics Inc.

525. R4-163809
Discussion on the working scope of multicarrier operation for V2V
CMCC

526. R4-163929
Discussion on LS response for PC5 DMRS design from demodulation
Ericsson

527. R4-163949
On link-level simulation results for PRR evaluation
Huawei

528. R4-163950
Initial simulation results for V2V co-existence study
Huawei

529. R4-163951
UE RF requirements for V2V
Huawei, Hisilicon

530. R4-163952
Introduction of power control mechnism in co-existence simulation
Huawei

531. R4-164034
DSRC/802.11p performance measure for coexistence study
Qualcomm Incorporated

532. R4-164035
DSRC-V2V adjacent channel coexistence in unlicensed ITS (5.9GHz) spectrum, Qualcomm Incorporated

533. R4-164804
TP on the operating scenarios and operating band and channel bandwidths
LG Electronics Inc.

534. R4-164920
Meeting minutes for evening adhoc for V2V
LG Electronics Inc.

535. R4-164921
Collections of the adjacent coexistence evaluation results for V2V services
LG Electronics Inc.

536. R4-164923
TP on detailed simulation parameters for V2V co-existence study
CATT

537. R4-164930
Reply LS on V2V multicarrier configuration
LG Electronics Inc.

538. R4-163237
V2V RRM Impacts
Intel Corporation

539. R4-163364
Discussion on RRM requirement for V2V
CATT

540. R4-163610
Further discussion on RRM impacts for V2V
Nokia

541. R4-163692
Analysis on RRM core requirement for V2V
LG Electronics Inc.

542. R4-163695
Discussion on draft CR of RRM core requirement for V2V
LG Electronics Inc.

543. R4-164075
Discussion on V2V synchronization from RRM perspective
Huawei, Hisilicon

544. R4-164152
RSRP and SRSRP measurements in V2V
Ericsson

545. R4-164248
On measurements for congestion control in V2V
Ericsson

546. R4-164332
Discussions on V2V UE transmit timing requirements
Ericsson

547. R4-164751
WF on RRM core requirement for V2V
LG Electronics Inc.

548. R4-164844
Simulation assumptions for synchronization requirements
LG Electronics Inc.

549. R4-164849
Simulation assumptions for synchronization requirements
LG Electronics Inc.

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
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