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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

	68
	WI/SI started
	RP-151109
	0%
	June 2016
	
	

	69
	RP-151311
	RP-151109
	5%
	June 2016
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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-151600
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:


XXX %








RAN4 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



35 %

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:

50%










RAN WG2:

20%











RAN WG3:

5%










RAN WG4:

XXX%










RAN WG5:

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:



June 2016

which is:
RAN #72
The Core part WI is planned to be 100% complete in:


<e.g. Dec. 2015>
which is:
RAN #XX
The Performance part WI is planned to be 100% complete in:
<e.g. Dec. 2015>
which is:
RAN #XX
The Testing part WI is planned to be 100% complete in:

<e.g. Dec. 2015>
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)
	Any time units modified in this section compared to
RP-151600 endorsed by RAN #69
	Yes


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-151600
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).
	RAN #70
Q1/2016
RAN #71

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	84
	84
	93
	93
	89
	91
	78
	78
	78
	78

	2
	
	1
	
	
	1
	
	
	
	


	RAN #71
Q2/2016
RAN #72

	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

	84bis
	84bis
	93bis
	93bis
	89bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	90
	92
	79
	79
	79
	79

	2
	
	2
	
	
	1.5
	
	
	
	
	2
	
	2
	
	
	1.5
	
	
	
	


	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	91
	93
	80
	80
	80
	80

	
	
	
	
	
	
	
	
	
	


	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
	91bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	92
	94
	81
	81
	81
	81

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	89
	95
	82
	82
	82
	82

	
	
	
	
	
	
	
	
	
	


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

motivation/explanation:

Based on the contributions submitted in RAN3 #90, RAN3 has to discuss the potential issues such as E-UTRAN Architecture (RSU handling), MBMS for V2X, mobility support, operating scenario impact to RAN3 in terms of multiple operators, local breakout and authorization (based on SA2’s input). 0.5 TU is not enough since RAN3 just started and there are only three meetings left next year to complete this SI.
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#82bis
104 contributions were submitted to RAN1#82bis. TR 36.885 v.0.1.0 capturing agreed evaluation assumptions was endorsed.
For evaluation methodology, a set of evaluation assumptions in R1-156289 was agreed for eNB-UE link model. The following additional agreements were made for V2V performance metric:

· For vehicle speed of 15km/h in urban case, CDF of PRR (Packet Reception Ratio) with a = 0, b = optionally is 50m
· This optional value shall not be used to justify the fulfillment of SA1 requirements. 
· Optional value shall only apply to system-level evaluations
For resource allocation of PC5 interface, the following agreements were made:

· Rel-13 sidelink resource allocation is not sufficient for some of the scenarios for PC5-based V2V
· Enhancements to Rel-13 sidelink resource allocation are necessary for PC5-based V2V
· The resource allocation principles listed below should be studied for PC5-based V2V (note that other schemes are not precluded):

· Network control aspect

· At least when a UE is inside coverage of an eNB on the carrier where PC5 is performed (i.e., Uu and PC5 share the carrier), the eNB controls at least some parameters that affects UE resource selection.

· When a UE operates PC5 in a carrier where no cell is detected but it is inside coverage of an eNB in another carrier (i.e., different carriers for Uu and PC5), network may control at least some parameters that affects UE resource selection.

· At least when the PC5 and Uu carriers are allocated to the same operator, RAN1 assumes that eNB has at least some controls. FFS for the other cases. 

· UE autonomous resource selection can be configured for a UE inside network coverage.

· eNB control above includes

· Exact resources for transmission or set of resources for UE autonomous selection

· FFS: other parameters

· Resource pool

· The concept of resource pool is introduced at least for the purpose of study.

· Resource pool is a set of time/frequency resources where PC5 transmission may occur. Note that Rel-12 D2D communication mode 1 uses all the time/frequency resources as data pool. 

· FFS whether Rel-12 resource pool configuration is reused for PC5-based V2V.

· FFS the number of resource pools configured for a UE

· The need for defining multiple resource pools should be justified.

· FFS whether the number of SA pools can be different from the number of data pools and, if can, FFS whether multiple SA pools can be associated with the same data pool.

· Scheduling assignment

· Each data transmission is scheduled by an SA.

· FFS whether SA and Data are not transmitted on separate physical channels:

· In case of separate channels, study whether SA pool and data pool are orthogonal or can overlap.

· FFS whether SA and data from a single transmitter can be transmitted in the same subframe

· Study the number of transmissions of a given TB

· Study the number of transmissions of a given SA

· FFS whether a single SA may schedule multiple TBs

· FFS whether the time/frequency resources of a given SA is independent of the time/frequency resources of the associated data

· Enhancement to resource selection/structure

· Study which of the following principle(s) is(are) beneficial:

· Collision avoidance

· A UE identifies the resources that will be occupied and/or collided by the other UEs and avoids a colliding resource allocation for its transmission.

· FFS

· Details of the identification of the occupied and/or collided resources, e.g., by reading other UEs’ SA and/or sensing the energy level

· How to select the resources and MCS for transmission

· Whether a UE performs the resource selection procedure for every transmission, and if not, what triggers reselection

· FFS if the initial selection and reselection procedures are the same or not

· Whether signaling from eNB (e.g., information on the resource load) or another UE is beneficial. 

· Whether resource in this context is in the physical domain or the logical domain

· Resource selection based on transmitter-specific information

· Example 1: Resource allocation based on the location, velocity, and/or direction of the transmitter and/or distance between vehicles.

· Example 2: A UE reports its observation on the radio environment to help eNB scheduling

· Enhanced resource randomization

· Example is increasing the number of time resource patterns.

· Introducing a finer time resource granularity and/or a coarser frequency resource granularity 

· Semi-persistent scheduling from eNB for PC5 transmissions

· Cross-carrier scheduling

· eNB sends control via a carrier to schedule sidelink resource in another carrier not associated with the carrier used for the control transmission.

· FFS in which scenario(s) this principle is beneficial

· Differentiation of radio transmission characteristics based at least on higher layer properties

· FFS which other aspect(s) will also differentiate radio transmission characteristics

· FFS radio transmission characteristics

· Transmission power control and/or setting

· Use different transmission power e.g., depending on scenario

· This includes the possibility of using zero power (i.e., muting)

· Resource allocation robust to temporal interruption due to, e.g., handover, RLF, cell reselection

· Assumptions for further study:

· Tradeoff between system and link level performance can be studied.

· Assumption on the target link budget in link level:

· 150 m in NLOS Urban case

· 320 m in Freeway case
For the issue of high Doppler handing, the following agreements were made:
· The following observation is captured in TR: “DMRS needs to be enhanced for PC5-based V2V”

· Baseline: SC-FDM is used for V2V transmission in each physical channel

· Enhancement at least includes:

· Increase DMRS density to reduce time interval between DMRS sequences

· Enhance DMRS structure to increase frequency offset compensation range

· Study at least the following DMRS structure:

· Reuse PUSCH DMRS

· Other options are not precluded, i.e., 

· PUSCH DMRS with Comb (similar as structure of SRS)

· New DMRS patterns spread over time and frequency, that may be frequency multiplexed with DFT-precoded data at least in some symbols

· Increased subcarrier spacing

· All options should solve any complexity and standardization impact including analysis of frequency synchronization accuracy
For synchronization of PC5 interface, the following agreements were made:
· “Vehicle” UE indicates UE in PC5 V2V. This terminology is only used for discussion convenience.\
· GNSS or GNSS-equivalent is at the highest priority of synchronization source for time and frequency when the vehicle UE directly receives GNSS or GNSS-equivalent with sufficient reliability and the UE does not detect any cell in any carrier.

· eNB instructs vehicle UE to prioritize either eNB-based synchronization or GNSS or GNSS-equivalent at least when the eNB is in the carrier where the vehicle UE operates on PC5 V2V

· Priority of GNSS or GNSS-equivalent for other cases needs further study

· Priority of other synchronization source needs further study

· Scenarios with there is no eNB coverage and GNSS or GNSS-equivalent coverage need to be studied

· RAN1 will not optimize only for this scenario

· This scenario needs to be supported from the synchronization perspective

· RAN1 assumes that eNBs may not always have GNSS or GNSS-equivalent

· Asynchronous network case should be supported.

· Perspectives for further study:

· eNB assistant information, e.g.

· Timing offset to UTC

· TA or eNB location

· others
RAN2#91bis
30 contributions were submitted to RAN2#91bis.

RAN2 agreed to consider the following V2V scenarios for feasibility study:

· Scenario 2: UL to DL via E-UTRAN (eNB and RSU eNB type)
· Scenario 3: SL to UL via UE type RSU and DL from E-UTRAN (i.e. 3A). Bi-directional scenario is also considered as 3B. 

For the purpose of the initial evaluation RAN2 assume Rel-12 PC5 broadcast between UE and UE type RSU and Rel-12 Uu between UE type RSU and eNB

Multiple operator scenarios will be considered.  For the initial analysis a single eNB and multiple eNBs are assumed.  FFS which multiple operator scenarios are relevant and should be prioritized.
RAN2 agreed the TP to capture V2V scenarios in [133]
RAN2 agreed the LS on V2X message characteristics to RAN1, SA1, SA2 and SA3 in [134]. 
RAN3#89bis
One contribution was submitted and presented focusing on the role of RSU (both UE-type and eNB-type), in which the issues like the interfaces to E-UTRAN, MBMS support, local breakout, inter-PLMN and Mobility were discussed. 

RAN1#83
116 contributions were submitted to RAN1#83. TR 36.885 v.0.2.0 capturing the agreements of RAN1#82bis was endorsed. 
For evaluation methodology, the following assumptions were agreed for V2P:
· Pedestrian UE dropping model

· Urban case only

· Pedestrian UE dropping using equally spaced along the sidewalk with a fixed inter-pedestrian X m dropped 

· Total number of pedestrian UEs is 500

· Pedestrian UE is in the middle of the sidewalk

· FFS: X value

· Channel model between Pedestrian UE and Vehicle UE

· Reuse the vehicle-to-vehicle pathloss, fading, and shadowing models with the following modifications:

· Pedestrian UE speed is 3 km/h

· Location update is not modeled for Pedestrian UE

· Antenna height and gain of Pedestrian UE are 1.5m, 0 dBi respectively

· Channel model between Pedestrian UE and eNode B is the same as agreed V2N channel model

· FFS on details of performance metric and traffic model

For resource allocation of PC5 interface, the following agreements were made:
· The following resource allocation principles are deemed necessary for PC5-based V2V:

· Scheduling assignment

· Each data transmission is scheduled by an SA. A UE knows at least time and frequency location of data transmission(s) after decoding the associated SA.

· FFS the indication is implicit, explicit, or both

· If SA and the associated data from a single transmitter is transmitted in different subframes:

· FFS details

· If SA and the associated data from a single transmitter are transmitted in the same subframe:

· Q: Is it possible to support the case where data transmission in a subframe occurs without associated SA transmitted in the same subframe?

· Alt 1: SA and Data are transmitted on separate physical channels (i.e., separated DFT precoding for SA and data):

· RAN1 assumes that RAN4 will study the proper transmission characteristics (e.g, MPR) to support this.

· FFS whether SA and data transmissions in the same subframe are always adjacent in the frequency domain.

· In case of separate channels, study whether SA pool and data pool are orthogonal or can overlap.

· Alt 2: A single DFT precoding applies to SA and data transmitted in the same subframe.

· The whole bandwidth is divided into one or multiple sub-channels. 

· The transmission bandwidth of SA/data is fixed to the bandwidth of a single sub-channel.

· Alt 3: SA and data are TDMed within one subframe.

· The transmission bandwidth of SA is fixed.

· Study the number of transmissions of a given TB

· Study the number of transmissions of a given SA

· FFS whether a single SA may schedule multiple TBs

· FFS whether the time/frequency resources of a given SA is independent of the time/frequency resources of the associated data
· Enhancement to UE autonomous resource selection

· Collision avoidance based on sensing (P1), enhanced random resource selection (P2), and location-based resource selection (P3) are shown to provide gain when each of them is evaluated individually.

· Further discussion is needed to identify whether operating a combination of the principles provides more gain than operating an individual principle.

· It is understood that a combination of P1 and P2 is possible at least in the following example:

· In resource selection, a UE by sensing excludes the resources that will be occupied by other UEs, and the enhanced random selection applies to the remaining resources.

· It is understood that a combination of P1 and P3 is possible at least in the following example:

· Subsets of resources are associated with sets of UE location, and a UE performs P1 in the subset which is associated with its current location.

· It is understood that a combination of P2 and P3 is possible at least in the following example:

· Subsets of resources are associated with sets of UE location, and a UE performs P2 in the subset which is associated with its current location.

· Details FFS

· RAN1 observes potential benefit of adapting transmitter behavior from physical layer viewpoint:

· It is noted that RAN1 has not evaluated the feasibility of any adaptation mechanism.

· FFS

· Which specific behavior is adapted

· E.g., Reducing message transmission rate and/or dropping some messages, 

· What the adaptation is based on

· E.g., when the vehicle density is high, 

· Whether service requirement can be adapted accordingly in some scenarios

· RAN1 observes potential benefit of UE reporting its observation on the radio environment of PC5 carrier and/or its location to help eNB scheduling. However, the uplink signaling overhead, handover issue, burden caused by the increased number of RRC_Connected UEs have not been evaluated.

· RAN1 observes potential benefit of increasing subcarrier spacing. However, the impact of a smaller length of normal CP, ICI to/from legacy channels, AGC, timing advance, potential change in the inband emission have not been evaluated.

For the issue of high Doppler handing, the following agreements were made:
· Confirm the baseline on SC-FDM is used for V2V transmission in each physical channel

· Working assumption: Increase DMRS density to 4 symbols per 1ms with reusing PUSCH DMRS sequence in each physical sidelink channel except for PSBCH

· FFS location of DMRS

· Possible options for evaluation and further study will be discussion during this week

· FFS the number and location of DMRS in PSBCH (if PSBCH is supported)

· Possible options for evaluation and further study will be discussion if PSBCH is supported during this week

· If RAN1 finds working assumption does not work, i.e. the performance cannot meet requirements for PC5 V2V at least including consideration on whether RAN1 working assumption of frequency offset is confirmed, the first priority should be given to DMRS structure with Comb (like SRS). 

· There should be considerations on receiver complexity when working assumption is confirmed.

· Options of DM RS location for evaluation (counting from #0)
· Other options are not precluded.

· For normal CP with 15 kHz subcarrier spacing

· Option 1: #2, #5, #8, #11

· Note: This is for regular spacing.

· Option 2: #1, #5, #8, #12

· Note: Reuse RS location of PUCCH format 2

· Option 3: #2, #4, #9, #11

· Note: Frequency offset estimation first using {#2, #4} and {#9, #11}

· Option 4: #3, #6, #7, #10

· Note: Frequency offset estimation first using {#6, #7}

· Assumption: Transmissions in a single TTI (i.e., no HARQ retransmission). It is encouraged to evaluate both SA and data. 

· Baseline: QPSK with coding rate of 0.5

· Optional: QPSK with coding rate of 0.7, 16QAM with coding rate 0.5 (only for data)

· Frequency error: Baseline is to evaluate both {Case 1+Case B} and {Case 2+Case A}. Other cases can be considered, e.g., based on RAN4 feedback.

· Case 1: The extreme case should be assumed, i.e., +0.1 PPM for TX and -0.1 PPM for RX w.r.t. UE’s sync reference. 

· Performance in Case 1 is to check whether the system can work in the extreme case.

· Case 2: Frequency error in each UE is uniformly distributed [-0.1, 0.1] PPM w.r.t. UE’s sync reference.

· Frequency error between sync references of TX and RX:

· Case A: 0 error (i.e., the same reference)

· Case B: The extreme case should be assumed, i.e., +0.05 PPM for TX’s reference and -0.05 PPM for RX’s reference w.r.t. the absolute frequency.

· Companies should describe the receiver algorithm of the evaluated options.

For synchronization of PC5 interface, the following agreements were made:

· SLSS and PSBCH transmission of UE is supported for PC5 based V2V. 

· UE capability of SLSS transmission will be discussed later.

· Rel. 12/13 physical format of SLSS/PSBCH is the starting point.

· FFS number and location of PSBCH DM RS

· FFS PSSS root index, SLSS ID

· Rel. 12/13 sync procedure (e.g., sync reference priority) is the starting point.

· FFS PSBCH contents

· “GNSS or GNSS-equivalent is at the highest priority of synchronization source for time and frequency when the vehicle UE directly receives GNSS or GNSS-equivalent with sufficient reliability and the UE does not detect any cell in any carrier.”

· RAN1 needs to study the impact of this existing agreement on Uu operation.

· The following sync procedure should be supported:
· Priority of synchronization source includes at least transmission timing reference.

· FFS whether there is any differentiation depending on whether eNB is synchronized to GNSS in the corresponding SLSS transmissions

· SLSS transmitted from out-coverage UE directly synchronized with GNSS or GNSS equivalent with sufficient reliability is differentiated from SLSS_net with in coverage indicator 1
· At least reuse priority order SLSS_net with in coverage indicator 1, SLSS_net with in coverage indicator 0, SLSS_oon

· FFS: any new priorities can be defined if benefits are shown

· FFS: Definition of SLSS_net, SLSS_oon

· FFS: GNSS or GNSS equivalent priority

· Working assumption: Priority of SLSS transmitted from in-coverage UE directly synchronized with GNSS or GNSS equivalent with sufficient reliability is the same as that of  SLSS_net with in coverage indicator 1

· FFS: SLSS transmitted from in-coverage UE using GNSS or GNSS equivalent is configured by eNB

· FFS: whether the configured SLSS uses the same configuration as Rel-12 D2D SLSS or not

· FFS: SLSS transmitted from in-coverage UE using GNSS or GNSS equivalent is taken from SLSS_net with in coverage indicator 1

· FFS: Periodicity of synchronization resource

· FFS: Criteria to select between signals received with the same priority (e.g., up to UE implementation)

For the evaluation results, the following observation was agreed:

· The following observations are made from the performance results under the agreed evaluation scenarios:

· In freeway cases, the performance of PC5 interface with enhancements exceeds or approaches [80]% average PRR at 320m range.

· In urban cases with 15 km/h, the performance of PC5 interface with enhancements achieves average PRR [90]% at 50m range.

· In urban cases with 60 km/h speed, the performance of PC5 interface with enhancements achieves about [60]% average PRR at 150m range.

· It is noted that evaluations in RAN1 used the geographical distance between vehicles, and this can be shorter than the actual travelling distance between vehicles which may be more relevant to the definition of the effective range in [3]. Average PRR would be increased if the actual travelling distance is used.

· It is noted that some of the enhancements identified in Clause 5.1.1 are not simulated in some sources.

· It is noted that no system level calibration was performed.
· Capture note in evaluation section that “100 msec latency for message delivery is targeted in evaluations”
For the conclusion of the study on PC5-based V2V, the following text was agreed:

· It is feasible to support V2V services based on LTE PC5 interface with necessary enhancements. As identified, it is recommended to enhance at least LTE sidelink resource allocation, physical layer structure, and synchronization.
TR 36.885 v.0.4.0 capturing the agreements reached during RAN1#83 was endorsed. 

RAN2#92
32 contributions were submitted to RAN2#91bis. RAN2 agreed outgoing LS in [283] in order to inform RAN1 about the agreed TP [133].
RAN2 discussed summary of email discussion on latency analysis [258] for Scenario 2 and 3, and agreed the followings to capture latency analysis results in the TR:

· The results from [277] will be included in the updated TP
· Both average and maximum latency values should be captured 

· 1 to 10ms SR can be assumed for the evaluation to draw conclusions based on scenarios

· In the latency analysis RAN2 will include analysis including the RRC setup delay and paging delays and assume UE in RRC_CONNECTED.
RAN2 agreed email discussion on capacity analysis of unicast, SC-PTM and MBSFN for Scenario 2 and 3. In this email discussion, RAN1 assumptions are taken as a baseline. The need to change any of the assumption will be discussed. RAN2 will perform the analysis and simulations for each of the agreed scenarios.
RAN3#90
All the nine submitted contributions were presented in this meeting in order to capture the open issues of RAN3. The potential listed open issues such as RSU handling (Function or Logical node), MBMS for V2X, mobility support, prioritization of scenarios in RAN3, operating scenario impact to RAN3 in terms of multiple operators and local breakout will be discussed continuously through email discussion. A WF document is expected to capture the open issues. 
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
· Evaluation methodology relevant to PC5 transport for V2V
· Feasibility of PC5 transport for V2V, including
· Identification of necessary enhancement to resource allocation, physical layer structure, and synchronization in LTE sidelink
· Evaluation and conclusion of PC5-based V2V services
· Description of Scenario 2, 3A and 3B for Uu based V2V transport
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
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
1) To define the evaluation methodology for Uu transport for V2V, and PC5/Uu transport for V2I/N and V2P services to compare the performance of different technical options, including the following aspects: [RAN1]

a) Deployment scenarios, considering the above operating scenarios
b) Traffic models and performance metric

2) For support of Uu transport for V2V, and PC5/Uu transport for V2I/N and V2P services, at least including:
a) Evaluate the feasibility of Uu transport for V2V and V2P in terms of meeting latency requirements, network coordination required, resource efficiency, and energy efficiency of UE,. [RAN1, RAN2, RAN3]

b) Identify and evaluate enhancements required to support each of eNB type and UE type RSU [RAN1, RAN2, RAN3]. According to the current SA status, RAN2 will not study solutions for UE-to-UE relaying based on a new architecture for UE-type RSU.
c) Identify and evaluate the necessity of enhancements to multi-cell multicast/broadcast for reduced latency and improved efficiency [RAN1, RAN2, RAN3].
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
3.
References

NOTE:
This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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