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6.1 LTE Release 15
6.1.1 3GPP V2X Phase 2

WID in RP-170798 
Additional PC5 Functionalities
6.1.1.1.1 Carrier Aggregation (up to 8 PC5 carriers)
Limit to 1 contribution per 1 company/organization/university
R1-1708426
On carrier aggregation for sidelink V2x
NTT DOCOMO, INC.
R1-1709766
Offline discussion on carrier aggregation
Ericsson, Nokia, NEC, NTT Docomo, CATT
Agreement:
· For RAN1, 3 use cases are considered for CA (Note that all use cases may not necessarily be supported):
· Parallel transmission of MAC PDUs (‘parallel’ means at the same or different transmission time, but on different carriers). The MAC PDU payloads are different. 
· Parallel transmission of replicated copies of the same packet (‘parallel’ means at the same or different transmission time, but on different carriers)
· FFS at which layer replication is done
· Capacity improvements from the receiver perspective
· Note: From the receiver’s perspective, simultaneous reception over multiple carriers is assumed. From a transmitter’s perspective, transmission occurs over a subset of the available carriers
· For example, capacity could be increased a UE transmits on a single carrier (which can be different for each UE), but receives over all carriers
Send LS to RAN2 and RAN4 (Ricardo to provide draft by Friday)
Cross-carrier scheduling:

R1-1708080
Discussion on UE behaviour of mode 4 in case of multiple carriers
Panasonic

R1-1707778
Cross-carrier or cross-pool scheduling in PC5 CA
NEC

Sensing:

R1-1708786
Carrier Aggregation for V2X Phase 2
Qualcomm Incorporated

R1-1708879
On carrier aggregation on PC5
Ericsson LM
Synchronization:

R1-1707300
Sidelink carrier aggregation for LTE V2V communication
Intel Corporation

SA design:

R1-1707447
Discussion on carrier aggregation in V2X Phase 2
CATT

R1-1707034
Discussion on carrier aggregation for R15 sidelink
Huawei, HiSilicon

R1-1707211
Considering CA on PC5 carrier
ZTE

R1-1707905
Carrier aggregation in V2X
Samsung

R1-1707558
Discussion on carrier aggregation in PC5 operation
LG Electronics

R1-1709506
WF on sidelink scheduling in PC5 carrier aggregation

LG Electronics, ZTE, NTT Docomo, Panasonic
Also supported by Samsung

Agreement:

· In rel. 15 V2X WI, PSCCH and its associated PSSCH are transmitted in same carrier. 
· This does not preclude the PSCCH to contain information about other carriers, as long as within the scope of the WID 

R1-1709543
WF on Resource selection for carrier aggregation
NTT DOCOMO
R1-1709753
WF on Resource selection for carrier aggregation
NTT DOCOMO, LG Electronics, ZTE, Panasonic, Qualcomm

Continue discussion on resource selection at RAN1#90.

R1-1709507
WF on synchronization in sidelink CA
LG Electronics, NTT Docomo, Intel
R1-1709557
WF on resource selection in V2X CA
Samsung
R1-1709531
WF on Carrier Selection in PC5 operation
LGE, ZTE
6.1.1.1.2 Support for 64-QAM
Limit to 1 contribution per 1 company/organization/university
R1-1707212
Support for 64-QAM
ZTE

R1-1707448
Discussion on 64QAM modulation scheme in V2X Phase 2
CATT

R1-1707906
High order modulation in V2X
Samsung

R1-1708787
Support of 64-QAM for 3GPP V2X Phase 2
Qualcomm Incorporated

R1-1707559
Discussion on 64QAM support in PC5 operation
LG Electronics (observations 2 and 3 only)

R1-1707002
Discussion on supporting 64QAM for R15 sidelink
Huawei, HiSilicon

R1-1707301
Support of higher order modulations for LTE V2V sidelink communication
Intel Corporation

R1-1708208
Discussion on 64 QAM for LTE V2X Phase 2
Shenzhen Coolpad Technologies

R1-1708886
On 64QAM modulation operation for Sidelink Communications
Ericsson LM
R1-1709524
WF on criterion of using 64QAM
LGE, ZTE
R1-1709561
WF on 64QAM Support for Sidelink V2V Communication, Intel
R1-1709562
WF on 64QAM SCI Signaling, Intel
6.1.1.1.3 Other
Including  reduction of the maximum time between packet arrival at Layer 1 and resource selected for transmission, and radio resource pool sharing between UEs using mode 3 and UEs using mode 4.
R1-1707106
Discussion on resource pool sharing between Mode 3 and Mode 4
Beijing Xinwei Telecom Techn.

R1-1707107
Discussion on latency reduction of resource selection
Beijing Xinwei Telecom Techn.

R1-1707213
Considerations for shared resource pool between mode 3 and mode 4
ZTE

R1-1707302
Resource selection latency reduction for LTE V2V sidelink communication
Intel Corporation

R1-1707303
Sharing resource pool for eNB-controlled and UE-autonomous V2V transmission modes
Intel Corporation

R1-1707449
Discussion on time reduction between packet arrival and transmission in V2X Phase 2
CATT

R1-1707450
Discussion on resource pool sharing between mode 3 and mode 4
CATT

R1-1707560
Discussion on maximum time reduction between packet arrival and selected transmission resource
LG Electronics

R1-1707561
Discussion on resource pool sharing between UEs using mode 3 and 4
LG Electronics

R1-1707776
Considerations for latency reduction
ZTE

R1-1707779
On radio resource pool sharing
NEC

R1-1707907
Discussion on latency smaller than 20
Samsung

R1-1707908
Resource pool sharing among mode 3/4 UEs
Samsung

R1-1708081
Discussion on resource pool sharing between UEs in mode 3 and UEs in mode 4
Panasonic

R1-1708192
Discussion on resource pool sharing between Mode 3 and Mode 4
Huawei, HiSilicon

R1-1708193
Discussion on further latency reduction for R15 sidelink
Huawei, HiSilicon

R1-1708381
Discussion on the co-existance of mode 3 and mode 4 in V2X
ITRI

R1-1708427
Resource pool sharing between UEs using mode 3 and UEs using mode 4
NTT DOCOMO, INC.

R1-1708428
Reducing the maximum time between packet arrival and selected resource for data transmission
NTT DOCOMO, INC.

R1-1708788
Reduction of time between packet arrival and transmisison
Qualcomm Incorporated

R1-1708938
Reducing time-to-transmit for V2X
Ericsson LM

R1-1708942
Radio resource pool sharing between mode 3 and mode 4 UEs
Ericsson LM
R1-1709523
WF on reduction of maximum time between packet arrival and transmission
LGE, ZTE
R1-1709544
WF on resource pool sharing for mode 3 and mode 4, NTT DOCOMO, NEC
Feasibility and gain of PC5 operation with Transmit Diversity
6.1.1.1.4 Transmit diversity solutions
Limit to 1 contribution per 1 company/organization/university
DMRS design

R1-1708966
DMRS design for Rel-15 V2X transmissions with transmit diversity
Ericsson LM
Agreement: 

· Legacy Rel-14 DMRS pattern with single antenna port, including time-frequency location, sequence, and cyclic shift, is applied to PSCCH transmission.

R1-1707214
Discussion on transmit diversity solutions on PC5
ZTE (section 2.3 only)
R1-1707451
Discussion on Tx diversity scheme in PC5
CATT (section 2.1 only)
R1-1707003
Transmit diversity solutions for R15 sidelink
Huawei, HiSilicon (section 3.1 only)
R1-1708429
Transmission diversity scheme for PSSCH
NTT DOCOMO, INC.

Continue discussion on DMRS design. Questions to answers are:

· FDM vs. CDM

· Whether a Rel-14 DMRS sequence is always transmitted on at least one port

· Whether a new structure is needed

· Whether the RS is precoded or not

R1-1707304
Candidate transmit diversity schemes for LTE V2V sidelink communication
Intel Corporation

R1-1707562
Discussion on the transmit diversity scheme for the PC5 operation
LG Electronics

R1-1707909
Discussion on transmit diversity scheme for PSSCH in V2X
Samsung

R1-1708558
Transmit diversity schemes for V2X PC5
Nokia, Alcatel-Lucent Shanghai Bell
R1-1709479
WF on DMRS for V2X TxD
CATT, Huawei, HiSilicon, OPPO
6.1.1.1.5 Initial evaluations
Limit to 1 contribution per 1 company/organization/university
R1-1707004
Evaluation results of transmit diversity solutions for R15 sidelink
Huawei, HiSilicon

R1-1707305
Evaluation of candidate transmit diversity schemes for LTE V2V sidelink communication
Intel Corporation

R1-1707452
Initial evaluation for Tx diversity schemes in PC5
CATT

R1-1707563
Initial evaluation results for TxD schemes in the PC5 operation
LG Electronics

R1-1707910
Evaluation results for Tx diversity for PSCCH
Samsung

R1-1708965
Initial evaluation for transmit diversity for V2X
Ericsson LM
R1-1708559
Initial evaluations of transmit diversity schemes for V2X PC5
Nokia, Alcatel-Lucent Shanghai Bell

R1-1707215
Initial evaluations of transmit diversity on PC5
ZTE

Working Assumption: 

· MMSE-MRC receiver is the baseline for Rel-14 UEs

· Companies can bring results with advanced receivers for Rel-14 UEs

R1-1709518
WF on Transmit Diversity solutions for R15 sidelink
Huawei, HiSilicon, CATT

For PSSCH, further evaluate candidate schemes. Select at RAN1#90 which scheme(s) to support. The following aspects can be taken into account:
· Transparent vs. non-transparent

· MPR increase for SFBC, including whether to take into account the IBE 

· Impact on PRR for Rel-14 UEs

6.1.1.1.6 Other
R1-1707911
Discusssion on the impacts of Tx diversity transmission
Samsung

R1-1708966
DMRS design for Rel-15 V2X transmissions with transmit diversity
Ericsson LM
Feasibility and gain of PC5 operation with Short TTI
Limit to 1 contribution per 1 company/organization/university
R1-1707216
Feasibility and gain of PC5 operation with Short TTI
ZTE

R1-1708969
Short TTI transmission for PC5-based V2X
Ericsson LM
6.1.1.1.7 Remaining details of evaluation methodology
Limit to 1 contribution per 1 company/organization/university
R1-1707564
Discussion on remaining details of short TTI evaluation methodology
LG Electronics

R1-1707005
Remaining details of evaluation methodology for short TTI in R15 sidelink
Huawei, HiSilicon

R1-1707217
Remaining details of evaluation methodology of Short TTI
ZTE

R1-1707306
Remaining details of evaluation methodology for LTE V2V sidelink communication using short TTIs
Intel Corporation

R1-1708970
Outstanding issues on simulation assumptions for sTTI on PC5
Ericsson LM
R1-1709480
WF on further evaluation methodology for V2X sTTI

CATT, Huawei, Hisilicon, OPPO

Agreement:
· Time-varying interference and noise within one subframe is modeled both at link and system level
· Rel-14 UEs do not expect interference variation in time within one subframe
· The impact of transient period of short TTI (sTTI) should be taken into account for study and evaluation of PC5 operation with sTTI.

· Companies should provide assumptions for noise/interference estimation at least for Rel-14 UEs and how it is reflected in the simulation (e.g., link-to-system mapping)
R1-1709352
WF on transient period impact for PC5 operation with Short TTI
LGE, Qualcomm
R1-1709526
WF on Open Aspects of  Short TTI Evaluation Methodology for V2V Communication, Intel, LGE
Agreement:
· ADC quantization errors (AGC impact) are taken into account, if appropriate, in system level evaluations of short TTI performance 
· Agree on 10 ADC bits to be used for baseline system level evaluations.

· Companies can provide results for other ADC resolution

· SQNR curve from R1-1709526 is used to take into account ADC quantization and clipping noise
Working Assumption:

· ADC backoff (BO) is set to -18 dB

Agreement: 

· RF saturation modeling:
· UE calculates RX power level (P1) used for AGC settling
· UE calculates RX power level (P2) in demodulation symbol

· If (P2 > P1+Threshold), reception is declared as failed
· Working Assumption: Threshold = 10 dB
Companies are requested to clarify how the AGC is set according to the ADC model
R1-1709744
WF on additional evaluation assumption for V2X sTTI
CATT, CMCC, Huawei, Hisillicon, Nokia, ASB, OPPO, ZTE

Agreement:
· To include the additional mixed transmission scenario for V2X sTTI evaluation assumption
· Periodicity of 20ms for R15 and periodicity of 100ms for R14 in case of 140km/h
· Percentages of R14 and R15 UEs is 50%-50% for mixed scenario 1 and is up to companies for mixed scenario 2 (must be reported)
· Mixed scenario 2 is lower priority than mixed scenario 1 
	Traffic model
	Periodic broadcast traffic:
Mixed scenario 1(supported already in #88bis):
· Rel-14: 4 x 190 byte + 1 x 300 byte; 100 ms period; 100 ms latency 
· Rel-15: 4 x 190 byte + 1 x 300 byte; 100 ms period; 20 ms latency
Mixed scenario 2:
· Rel-14: 4 x 190 byte + 1 x 300 byte; 100 ms period; 100 ms latency 
· Rel-15: 4 x 190 byte + 1 x 300 byte; 20 ms period; 20 ms latency
Companies can bring results for other traffic models and latency.


6.1.1.1.8 Short TTI solutions
Limit to 1 contribution per 1 company/organization/university
R1-1708789
Study of short TTI for V2X Phase 2
Qualcomm Incorporated

R1-1707307
Considerations on support of short TTI for LTE V2V sidelink communication
Intel Corporation 
R1-1707453
Discussion on shorten TTI in PC5
CATT 

R1-1709000
Short TTI for increasing the reliability for PC5-based V2X
Ericsson LM 

R1-1708560
Further Discussion On short TTI
Nokia, Alcatel-Lucent Shanghai Bell 
R1-1707006
Short TTI solutions for R15 sidelink
Huawei, HiSilicon

R1-1707108
Discussion on Short TTI in V2X Phase 2
Beijing Xinwei Telecom Techn.

R1-1707565
Discussion on handling Short TTI in PC5 operation
LG Electronics

R1-1707777
Discussion on Short TTI with eV2X
ZTE

R1-1707912
Discussion on short TTI in V2X
Samsung
R1-1709517
WF on short TTI evaluations for R15 sidelink
Huawei, HiSilicon, CATT
6.1.1.1.9 Initial evaluations
Limit to 1 contribution per 1 company/organization/university
R1-1707218
Initial evaluations of Short TTI
ZTE

R1-1707308
Evaluation of short-TTI LTE-V2V sidelink communication
Intel Corporation

R1-1707454
Initial evaluation for shorten TTI in PC5
CATT

R1-1707566
Initial evaluation results for Short TTI in PC5 operation
LG Electronics

R1-1708981
Initial evaluation results on sTTI for PC5
Ericsson LM
R1-1709211
Evaluation results of short TTI solutions for Rel-15 sidelink
Huawei, HiSilicon

R1-1709481
WF on initial evaluation results conclusion
CATT
6.1.1.1.10 Other
