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7.1 LTE Release 15
7.1.1 3GPP V2X Phase 2
WID in RP-170798 
R1-1705127
Workplan for 3GPP V2X Phase 2
Huawei, CATT, LGE
7.1.1.1 Additional PC5 Functionalities
7.1.1.1.1 Carrier Aggregation (up to 8 PC5 carriers)
Limit to 1 contribution per 1 company/organization/university
R1-1705446
On carrier aggregation for LTE V2V sidelink communication
Intel Corporation

R1-1704525
Discussion on carrier aggregation in V2X Phase 2
CATT

R1-1705784
On carrier aggregation on PC5
Ericsson LM
R1-1704999
Carrier Aggregation for V2X Phase 2
Qualcomm Incorporated

R1-1705695
On carrier aggregation for sidelink V2x
NTT DOCOMO, INC.

R1-1704303
Discussion on carrier aggregation for R15 sidelink
Huawei, HiSilicon

R1-1704652
Considering CA on PC5 carrier
ZTE, ZTE Microelectronics

R1-1704839
Discussion on carrier aggregation in PC5 operation
LG Electronics

R1-1705295
Carrier aggregation in V2X
Samsung
R1-1706323
WF on Carrier Aggregation in PC5 operation
LGE, …
R1-1706511
WF on the carrier aggregation scenarios
Huawei, HiSilicon, OPPO, Samsung, ITRI
R1-1706512
WF on sidelink carrier aggregation based on sensing
Huawei, HiSilicon, Samsung, Intel
R1-1706513
WF on sidelink carrier aggregation cross-carrier scheduling
Huawei, HiSilicon, …
7.1.1.1.2 Other
Including 64-QAM support, 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.
R1-1705780
On 64QAM modulation operation for Sidelink Communications
Ericsson LM

R1-1704526
Introduction of 64QAM modulation scheme in V2X Phase 2
CATT

R1-1704527
Discussion on transmission interval reduction in V2X Phase 2
CATT

R1-1704528
Discussion on resource pool sharing between mode 3 and mode 4
CATT

R1-1704653
Considerations for resource selection for 3GPP V2X Phase 2
ZTE, ZTE Microelectronics

R1-1704658
Enhanced radio resource pool sharing
NEC

R1-1704684
On support of higher order modulations for LTE V2V sidelink communication
Intel Corporation

R1-1704685
On resource selection latency reduction for LTE V2V sidelink communication
Intel Corporation

R1-1704686
Sharing resource pool for eNB-controlled and UE-autonomous V2V transmissions modes
Intel Corporation

R1-1704840
Discussion on resource pool sharing between UEs using mode 3 and 4
LG Electronics

R1-1704841
Discussion on 64QAM support and maximum time reduction between packet arrival and selected transmission resource
LG Electronics

R1-1705000
Support of 64-QAM for 3GPP V2X Phase 2
Qualcomm Incorporated

R1-1705001
Reduction of time between packet arrival and transmission
Qualcomm Incorporated

R1-1705112
Discussion on resource pool sharing between Mode 3 and Mode 4
Huawei, HiSilicon

R1-1705113
Discussion on supporting 64QAM for R15 sidelink
Huawei, HiSilicon

R1-1705114
Discussion on further latency reduction for R15 sidelink
Huawei, HiSilicon

R1-1705165
Enhancement on PC5 functionalities for V2X services
Beijing Xinwei Telecom Techn.

R1-1705296
High order modulation in V2X
Samsung

R1-1705297
Discussion on support of latency smaller than 20
Samsung

R1-1705298
Resource pool sharing between mode 3 and Mode 4 UEs
Samsung

R1-1705656
Discussion on resource pool design for 3GPP V2X Phase 2
Lenovo, Motorola Mobility

R1-1705696
Discussion on further sidelink V2x enhancements
NTT DOCOMO, INC.

R1-1705782
Radio resource pool sharing between mode 3 and mode 4 UEs
Ericsson LM

R1-1705783
Reducing time-to-transmit for V2X
Ericsson LM

R1-1705939
Half-symbol transmission for AGC and GP
Ericsson LM
R1-1706491
WF on sidelink V2V 64-QAM support, Intel,…

R1-1706754
WF on reduction of maximum time between packet arrival and transmission
LGE, ZTE
7.1.1.2 Feasibility and gain of PC5 operation with Transmit Diversity
Limit to 1 contribution per 1 company/organization/university
R1-1704278
Discussion on supporting transmit diversity for R15 sidelink
Huawei, HiSilicon

R1-1704529
Discussion on Tx diversity schemes in V2X Phase 2
CATT

R1-1704654
Discussion on the feasibility of PC5 operation with transmit diversity
ZTE, ZTE Microelectronics

R1-1704687
Analysis of transmit diversity schemes for LTE V2V sidelink communication
Intel Corporation

R1-1704842
Discussion on transmit diversity scheme in PC5 operation
LG Electronics

R1-1705002
Feasibility and gain of PC5 operation with Transmit Diversity
Qualcomm Incorporated

R1-1705788
Transmit diversity for V2X Rel-15 UEs
Ericsson LM
R1-1705299
Discussion on transmit diversity in V2X
Samsung
R1-1706327
WF on PAPR assumption for TxD in Rel-15 PC5 operation
LG Electronics, ZTE, ZTE Microelectronics

Agreement
· For the design and feasibility of TxD schemes in Rel-15 PC5 operation, the CM increase per antenna over single antenna port transmission of Rel-14 is considered.

R1-1706466
WF on Evaluation assumptions on TxD in V2X
CATT, Huawei, Hisilicon, ZTE, Oppo

Agreement
· For link level simulation (SNR vs. BLER) to investigate TxD gains for performance of V2X is applied for PSSCH and PSCCH. 
	Parameters
	Value

	Carrier frequency
	6GHz

	Antenna number 
	2 x 2

	Channel model
	LOS/NLOS in TR36.885 (linear polarization, half-lambda spacing)

	Vehicle speed (absolute)
	15 km/h, 140km/h, 250km/h, 60 km/h optional

	MCS
	QPSK 1/2, 16QAM ½

	Payload size for PSSCH
	300 bytes, 190 bytes


Agreement:
· Frequency offset modelled as in TR36.885

Agreement:
· At least the following candidate TxD schemes for PSSCH transmission to be evaluated:
· Small delay CDD
· STBC (including half symbol STBC proposal in R1-1705002)
· SFBC
· PVS in time domain
Note: other schemes are not precluded

Agreement:
· At least the following candidate TxD schemes for PSCCH transmission to be evaluated:

· Small delay CDD
· Note: other schemes are not precluded provided that they fulfil objective 2 of the WID
Agreement:
· Applied method on “Orphan” symbol issue in STBC should be provided if STBC is applied
· Precoding details of PVS should be illustrated following with evaluation results
· When only one antenna port is applied, legacy DMRS pattern is reused.
· For the case that more than one antenna port is applied, the time location of DMRS is the same as Rel-14.
· Channel estimation and demodulation details should be provided by proponents
· There should be analysis on impact to Rel-14 UE provided following with evaluation assumption and link and/or system simulations, including interference increase of Rel-15 UEs over Rel-14 UEs 
· Details FFS 

Note: Legacy DMRS pattern includes Rel-14 DMRS time-frequency location, sequence, cyclic shift and single antenna port

R1-1706669
WF on usage of antenna port/layer
CATT, Qualcomm

R1-1706555
WF on Evaluation of V2V Transmit Diversity Schemes
Intel, LGE

Agreement:
For analysis of the impact of interference on link performance:
· TxD schemes are analyzed in terms of impact on R14 V2V performance in interference limited scenario
· BLER vs SINR is evaluated for 3 scenarios: Rel-14 interference, Rel-15 interference and AWGN 
· SNR = 25dB (applicable to Rel-14 and Rel-15 interference scenarios)

·  SINR varies in the range -5:20 dB, MMSE Receiver for Rel-14 UEs. One interferer assumed
· Sensitivity to different R15 TxD interference signals is analyzed
· Note: full impact on legacy UEs require system level simulations

7.1.1.3 Feasibility and gain of PC5 operation with Short TTI
Target is to provide observations and recommendations to RAN by RAN#77
Limit to 1 contribution per 1 company/organization/university
R1-1705697
On support of short TTI for V2x PC5 operations
NTT DOCOMO, INC.

R1-1705824
On sTTI for eV2X
Nokia, Alcatel-Lucent Shanghai Bell
R1-1705003
Study of short TTI for V2X Phase 2
Qualcomm Incorporated

R1-1705786
Short TTI transmission for PC5-based V2X
Ericsson LM

R1-1704688
Considerations on support of short TTI for LTE V2V sidelink communication
Intel Corporation

R1-1705166
Discussion on PC5-based V2X with Short TTI
Beijing Xinwei Telecom Techn.

R1-1704279
Discussion on supporting short TTI for R15 sidelink
Huawei, HiSilicon

R1-1704530
Discussion on Shorten TTI in V2X Phase 2
CATT

R1-1704655
Discussion on Short TTI with V2X
ZTE, ZTE Microelectronics

R1-1704843
Discussion on short TTI in PC5 operation
LG Electronics

R1-1705300
Discussion on short TTI in V2X
Samsung
R1-1706484
WF on Evaluation of sTTI in V2X, NTT Docomo

R1-1706474
WF on AGC and Tx/Rx switching time for short TTI design
LGE, …
R1-1706490
WF on Evaluation of V2V short TTI transmission, Intel,…

R1-1706488
WF on system-level evaluation assumptions for sTTI, Huawei, HiSilicon, CATT

Agreement:
· For study of PC5 operation with short TTI
· Evaluation of sTTI performance is done by means of analysis, link level and system level simulation

· Maximum latency between packet arrival at Layer 1 and resource selected for transmission improvement with sTTI compared with Rel-14 is evaluated
· Other latency improvements can be evaluated

· Improvement reliability can be considered including retransmission if used
· Impact on Rel-14 UEs is evaluated
· For system level evaluations, the target for maximum latency between packet arrival at Layer 1 and resource selected for transmission is [20] ms at least for Rel-15 UEs
· Discuss further the [20] ms value

Note: other evaluations (e.g., spectral efficiency) can be provided by interested companies
R1-1706758
WF on AGC Impact for V2V Sidelink Short TTI Evaluations
Intel, ..
Conclusion: continue discussion at RAN1#89 and make a decision on whether to model ADC quantization errors. For next meeting, companies are encouraged to explain how and if quantization noise is modelled. 
R1-1706687
WF on short TTI evaluation assumptions
Huawei, …

Agreement:
The following simulation assumptions and parameters are used in sTTI evaluation:
	Parameter
	Value

	Deployment scenario
	Same as Rel-14 deployment scenario. 

	Proportion of Rel-14 and Rel-15 UEs 
	(Rel-14 UE, Rel-15 UE) = {(50, 50)}. Other options not precluded.  Two cases are evaluated for each proportion of UE combination;
•case 1: Rel-15 UEs use 1ms TTI (SA and data)
•case 2: Rel-15 UEs use short TTI (Companies to provide the detailed TTI structure)

	Traffic model
	Periodic broadcast traffic:

· 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
Companies can bring results for other traffic models and latency.

	Resource (re-)selection for Rel-15
	Rel-14 resource (re-)selection is used as baseline. Any change to the baseline should focus on incorporating sTTI in resource (re)selection and resource allocation. 
Companies to provide simulation parameters at least including T1/T2. 

	Number of transmission(s) per packet
	Up to companies with limitation to 2.

	TTI Structure
	· Subframe TTI granularity (LTE Rel-14 legacy TTI structure)

· Slot TTI granularity

· Sub-slot TTI granularity (optional)

	AGC settling time
	Same as Rel-14

	Time for Tx/Rx switching
	Same as Rel-14

	Frequency allocation
	· Subframe TTI granularity: 2 PRB SCI format 1
Companies provide details of PRB allocation for PSCCH for sTTI

	Performance metric used for comparison
	· The PRR performance of V2V communication among Rel-15 UEs

· The PRR performance of V2V communication from Rel-14 UE to both Rel-14 and Rel-15
· Other metrics not precluded


FFS how to model time-selective interference and AGC impact. 
Notes: 

· The overall evaluation of sTTI can take into account the complexity of Rel-15 UEs including the complexity of receiving a 1ms TTI and sTTI in the same subframe. 

· UE decoding capabilities will be discussed later.
R1-1706467
WF on Evaluation assumptions on sTTI in V2X
CATT

7.1.1.4 Other
R1-1704689
Discussion on refinement of LTE-V2V evaluation methodology
Intel Corporation
R1-1704277
System design principles for R15 PC5 functionality
Huawei, HiSilicon
R1-1705781
On coexistence of Rel-14 and Rel-15 V2X
Ericsson LM
R1-1705555
The functionality of the group communications for connected V2V
ITRI

