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

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#84
115 contributions were submitted to RAN1#84. Work plan for this WI was presented in R1-160632. RAN1 discusses the topics of DM RS enhancement, resource allocation, coexistence with legacy Uu, and synchronization.

For DM RS enhancement, the following agreements, working assumptions, and conclusions were made:

· Adopt DMRS location option 1 in TR 36.885 for PSCCH/PSSCH for V2V
· Working assumption: 15 kHz subcarrier spacing with 1 msec TTI length
· Note: 30 kHz subcarrier spacing with a possibility of less than 1 msec TTI length is not precluded
· Note: 15 kHz subcarrier spacing with a possibility of less than 1 msec TTI length is not precluded
· Note: only one subcarrier spacing and one TTI length will be supported in V2V
· Conclusion: Continue performance evaluations with following additional assumptions until the next meeting
· At least 1 micro sec timing error
· 1 PRB
· 15 kHz and 30 kHz subcarrier spacing to confirm WA in the next meeting
· Companies can consider RAN4 response LS related to Doppler shift parameter
· For PSBCH, reuse the same reference signal type that will be agreed for PSSCH and PSCCH
· DMRS density for PSBCH is FFS between 2 and 3 symbols per 1 ms.
· PSSS/SSSS location is not changed.
· Synchronization resource period for this new PSBCH format/synchronization signal is X(FFS) ms.
· Companies are encouraged to investigate the PSBCH periodicity from 40 ~ 640.
For resource allocation enhancement, the following agreements and conclusions were made:

· Sensing with semi-persistent transmission is supported for UE autonomous resource selection.

· UE transmits PSSCH (when data is available) on a selected set of periodically occurring resources until a resource reselection occurs
· Other details are FFS
· Sets of resources among which a UE selects can be restricted based on the geo information of the UE
· LS was agreed in R1-161312 to ask RAN2 to enable mapping a set of locations to a set of resources
· Conclusion: Geo-information (e.g. vehicle location) signaled in the radio layers can be used by eNB, e.g., for sidelink resource allocation.
· This does not preclude reporting any other information to eNB.
· Note: Using geo-information at the transmitter UE for UE autonomous resource selection is already agreed.
· Mechanisms to report UE geographical information to the eNB are supported.
· FFS the protocol and exact content of the report
· FFS whether the report is carried as L1 control information (in which case it is FFS which physical channel(s) carry such information) or L2/3 control information (e.g, MAC or RRC signaling).
· For  sidelink V2V communication mode-1, sidelink semi-persistent scheduling from the eNB is supported
· Sidelink semi-persistent scheduling means that the eNB allocates a set of periodically occurring resources for sidelink SA and data transmission.
· If the UE does not have data to transmit, UE does not transmit PSSCH
· FFS the details of signalling
· Resource allocation/release process FFS, may be different than existing LTE SPS scheme
For resource pool and SA/data multiplexing, the following agreements were made:
· For V2V communication on the PC5 interface:
· Option 1: Transmission of SA and its associated data on same subframe is supported

· This does not preclude SA and its associated data transmission in different subframes

· FFS other details
· Option 2: Each SA transmission precedes all of its associated data transmissions.
· FFS the timing relation between SA and its associated data
· FFS which option(s) to support for which type of traffic/resource allocation
· UE is not required to decode data that are transmitted before the subframe containing the successfully decoded associated SA.
· Further restrictions on number of PSCCH and PSSCH to be decoded in a subframe shall be considered
· Details FFS
· SA pool and its associated data pool can be FDMed
· Channel coding and DFT precoding between PSCCH and PSSCH are separated
· Scheduling assignment of PSSCH is transmitted on PSCCH from this UE
· RB size of PSCCH is fixed in the specification.
· FFS contents of PSCCH
For coexistence with legacy Uu operations, the following conclusions were made:

· RAN1 may investigate following coexistence issues of PC5-based V2V operation and legacy Uu operation
· Inter-UE coexistence in the same carrier frequency
· This includes the case where in-band emission of PC5-V2V transmission from UE A interferes with UL transmission from UE B in the same carrier and vice versa.
· Intra-UE coexistence in the same carrier frequency
· This includes the following cases:
· (1) a single UE is scheduled to transmit PC5-V2V and UL at the same time.
· (2) a single UE is monitoring PC5-V2V and DL simultaneously.
· Intra-UE coexistence in different carrier frequency
· This is similar to the issue of ‘intra-UE coexistence in the same carrier frequency’ but differs from the fact that the transmissions/receptions are in two different carrier frequencies.
· Note that existing scheme/solution is not precluded to solve coexistence issues
· If existing scheme/solution are not sufficient, detailed solutions are FFS
For synchronization, an LS in Agreed in R1-161525 was sent to RAN2 to inform RAN1 agreements on synchronization based on GNSS and eNB signal. RAN1 also made the following working assumption:

· Working assumption: No new synchronization signal sequence is defined in V2V
RAN2#93
There was no discussion in RAN2#93.
RAN3#91
11 contributions were submitted to RAN3#91. RAN3 has discussed the scope of this WI, the issue on authorization, the issue on multicarrier operation  and some other issues.

For the scope, RAN3 has agreed that only scenario 1 is supported in this WI and the RSU should not be discussed in this WI. 

Two open issues were identified, which are given as follows: 

· About the authorization, it should be service level or resource level? Should the Inter-PLMN authorization be supported or not?

· Is the Multi-carrier operation for V2V allowed? It needs to be confirmed by RAN1/2/4(?) before RAN3 discussion.
Some other topics were also discussed in this meeting, but RAN3 impacts should be clearly identified:

· Network signalling to support switching between PC5 and Uu based V2V

· Resource coordination between neighbour eNBs

· Network assistance, if needed, to meet the synchronization requirement pending to RAN1
RAN4#78
14 contributions were submitted to RAN4#78. Work plan for this WI was agreed in R4-161159. RAN4 discussed the topics of operating band plan and adjacent coexistence scenarios and parameters in both licensed band and unlicensed band. RAN4 agreed 3 WFs as follow

· WF on Operating band (R4-161407)
· In licensed bands, RAN WG4 includes specific operating bands based on the current E-UTRA bands.
· RAN4 encourage operators to submit proposals
· RAN WG4 to study two options for V2V service for unlicensed band operation.
· Reuse Band 46
· Define a new band
· WF on coexistence scenarios (R4-161498)
· 1st Scenario (Aggressor-Victim) in licensed band
· V2V UE-to-LTE BS
· LTE-UE-to-V2V UE
· 2nd Scenario (Aggressor-Victim) in unlicensed band
· Need further discussions to define the coexistence scenarios in unlicensed band. 
· WF on coexistence simulation parameters (R4-161499)
· Agreed general parameters for legacy LTE systems in licensed band
· Only focus the fixed location without UE velocity in Urban scenarios
· Vehicle density : Follow TR36.885
· # of activate UEs per V2V cell: Round (5% * # of total dropped UEs/cell)
· # of activate UEs per LTE cell : 3UEs
· Pathloss models 
· V2V UE-to-LTE BS : Follow TR 36.885
· LTE UE-to-V2V UE : follow TR36.885 (P2V model)
· Used ACLR and ACS values for legacy LTE BS/UE (10MHz)
· BS ACLR=45dB, BS ACS=46dB 
· UE ACLR=30dB, UE ACS=27dB
· Consider D2D ACLR and ACS values for V2V UE (10MHz)
· UE ACLR=30dB, UE ACS=33dB
· For power class 3 V2V UE, RAN4 consider ACLR1 and ACLR2
· Some parameters can be revised in future meeting.
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
There was no discussion on the performance part of this WI.
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
· DM RS location for PSCCH and PSSCH
· Identification of necessary sidelink resource allocation enhancement options from TR 36.885.
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
No issues are completed in the performance part of this WI.

2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
· To specify enhancement to sidelink physical layer structure necessary for V2V services
· To specify enhancement to sidelink synchronization procedure necessary for V2V services
· To specify the identified necessary sidelink resource allocation enhancement options

· To specify a solution/requirement (if needed) for coexistence of PC5-based V2V operation and legacy Uu operation with LTE in the same carrier frequency and in an adjacent carrier frequency
· To specify a mechanism to enable E-UTRAN to select between PC5 and Uu for transport of V2V messages within network coverage, if necessary, in coordination with other working groups
· To specify necessary radio protocols and RRC signaling to support the above features
· To specify necessary radio access network protocols if necessary
· To develop a mechanism to prevent V2V from using spectrum that V2V is not authorized to use
· To specify UE Tx and Rx RF requirement covering operations at up to 6 GHz carrier
· To specify RRM core requirement
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· To specify demodulation requirements and RRM performance for the UE
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