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1. Introduction
This is the outcome of V2X offline session taken place on Tuesday and Wednesday. It is proposed to agree on text in the following section.
2. Proposed agreement
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.

Resource allocation principles

· Continue discussion during the week on capturing in TR the overhead analysis results on mode 1 resource allocation, e.g., R1-156427.

· RAN1 observes potential benefit of adapting transmitter behavior from physical layer viewpoint at least in the following examples:

· 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.
Synchronization

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_GNSS: SLSS transmitted from a UE directly synchronized to GNSS or GNSS-equivalent with sufficient reliability. Note that SLSS_GNSS may not be differentiated from SLSS_net or SLSS_oon.
· SLSS_GNSS from out-coverage UE is differentiated from SLSS_net with in coverage indicator 1
TP for simulation results

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.
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