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1. Introduction
In RAN1#84bis, the following working assumption was made with respect to the requirement to support 500 km/h relative speed for V2V [1]:
· Alt 1: 

· “4V structure” for PSSCH/PSCCH is kept (which is already an agreement in RAN1)

· In order to support 500 km/h relative speed case,  lowering the coding rate can be used
· FFS how to adapt MCS, RB size, and/or number of transmission subframes depending on the situation

· This may or may not have any specification impact

· Confirm the working assumption: 

· 15 kHz subcarrier spacing with 1 msec TTI length

· Supported by:

· LG Electronics, Huawei, HiSilicon, Samsung, CATT, ZTE, Nokia, ASB, OPPO (9)

· Objected by: 

· E///, QC

· Alt 4: Alt 2 + Alt 3 (with 30kzh tone spacing)

· Supported by: Intel, Ericsson, Qualcomm, ITRI (4)
· Alt 5: Alt 1 + adapt MCS, the number of RBs, and number of transmission subframes depending on the UE absolute speed and UE synchronization source (e.g, GNSS or eNB)

· FFS: One or more PSCCH format(s) need to be supported
· Supported by: Ericsson, Huawei, HiSi, LGE, ZTE, CATT, Nokia net., Vodafone, CATR, Samsung, Sharp, Sony, ASB, Lenovo, OPPO, Xinwei (16)

Working assumption:
· Alt. 5

In this contribution, configurability of DMRS overhead is proposed to improve efficiency of transmission and provide better performance, when necessary. 
2. Discussion
While the V2V WID has been updated to support 500 km/h relative speeds, it is important that the overhead impact to support such high Doppler does not hurt an average case. A free flowing traffic in a highway in a developed country may only require around 160 - 220 km/h relative speed support on an average (see Appendix for a reference). Speeds will be much lower in practice in cases where traffic is not free flowing, on side roads and in countries with poor traffic infrastructure. Furthermore, the Doppler, being a function of the carrier frequency, is reduced by a factor of 3X in the 2 GHz band compared to the 6 GHz band. 

Furthermore, given that geo-reporting is now supported for V2V communication, an eNB can identify regions (zones) where high Doppler support is required and configure the DMRS appropriately.
Observation 1: Doppler impact will be reduced at low carrier frequencies and in certain geo locations

 Based on these observations, we believe that the DMRS overhead to support high Doppler should be made configurable by the eNB. This could be based on the carrier frequency and geo location reported by the vehicle. 
We propose that both the data shared channel (PSSCH) and the control channel (PSCCH) should have the same DMRS configuration. Figure 1 shows the DMRS configurability for PSSCH and PSCCH. Based on the configuration, either 2 DMRS symbols (2V) or 4 DMRS symbols (4V) are used for transmission of PSSCH and PSCCH. The DMRS structure (e.g. reference symbol design) for the 4V configuration need not be identical to the DMRS structure for the 2V configuration. The eNB can configure the DMRS based on the carrier frequency and/or current geo location or zone. The DMRS configuration can be indicated by RRC signalling when in coverage or by setting a bit in the MIB-SL when PSBCH is transmitted. The DMRS configuration for PSBCH can be kept fixed since it does not occur with high periodicity. 

Proposal 1: Provide configurability for DMRS for PSSCH and PSCCH between legacy 2V structure and agreed 4V structure.  
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Figure 1: DMRS configuration between 2V and 4V structures for PSSCH and PSCCH
3. Conclusion
The following observations and proposals are made to support DMRS configuration for PSSCH and PSCCH: Observation 1: Doppler impact will be reduced at low carrier frequencies and in certain geo locations
Proposal 1: Provide configurability for DMRS for PSSCH and PSCCH between legacy 2V structure and agreed 4V structure.  
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5. Appendix
Figure 2 shows the average “free flow” case of traffic on highways in two countries (USA, Great Britain), where the countries were selected based on publicly available traffic data [2,3]. Both these countries are developed and allow high traffic speeds. The average numbers on the highway, under “free flow”, range from around 50-70 miles/hour (80 – 110 km/h).  It can be envisioned that average traffic speeds in developing countries with high vehicle density (e.g. China/India) would be lower than these numbers. 
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Figure 2: Average free flow traffic speeds on the highway (USA, Great Britian)[image: image4.png]
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