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1. Introduction
TSG-RAN#72 approved the new work item on LTE-based V2X Services [1], and the first objective is the enhancements of both SC-PTM and MBSFN transmissions as follows; 
	1) To specify enhancements to both SC-PTM and MBSFN transmissions for support of V2X services including:

a) DL transmission in small areas based on geographical information, with necessary coordination with SA2 (note: Depending on the solutions, the specification(s) may or may not be impacted) [RAN3]

i) Based on input from SA2/RAN3, determine whether any additional enhancement is necessary to reduce control plane latency and specify a solution (as identified in TR 36.885) if needed [RAN2]

b) Shorter modification/repetition period(s) of MCCH and SC-MCCH, and shorter MCH scheduling period(s) [RAN2, RAN3]
Note: SA2 is expected to send LS to RAN3 in case that architecture impacts exist.


In this contribution, the possibilities of enhancements for “DL transmission in small areas based on geographical information” are discussed, on top of architecture enhancements by RAN3. 
2. Discussion
In the study phase, it was observed that “Unicast cannot meet the capacity requirements for Urban cases and Freeway cases option 1” and “We will focus on improvements to DL broadcast mechanisms” [2], which was the motivation of DL transmission in small area.  The support of small and variable areas for V2X messages was studied and a couple of issues with corresponding solutions were identified [2]. According to [2], it’s obvious that the resolution of small area, where V2X messages are broadcasted, is limited to a range within the coverage of a cell. 

Observation 1 SC-PTM/MBSFN transmission will be performed in a small area, i.e., per cell resolution, to support Uu-based V2V services. 
On the other hand, in the sister WI on Support for V2V services based on LTE sidelink [3], RAN2 agreed to introduce the “zone concept” for the sidelink transmission, wherein the zone is defined by length, width and a reference point [4]. Although the details of “zone concept” are still FFS, it could be assumed that it provides a definition of higher resolution, i.e., smaller area, within a cell. 

Observation 2 The “zone concept” is intended to cover a smaller area up to the coverage of a cell. 
Regardless of whether the “zone concept” is reused, DL multicast transmission in smaller area has potentials for future-proofing of LTE-based V2X services, e.g., the capacity robustness for a huge number of V-UEs, compared to some other non-LTE system. So, it’s worth considering whether SC-PTM/MBSFN could further support transmissions in a smaller area. 
Proposal 1 RAN2 should discuss whether DL multicast transmission in smaller area, defined within a zone, should be supported. 
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Figure 1
DL multicast transmission in smaller area
Regardless of whether Proposal 1 is agreeable, Uu-based V2V may require better reliability for data transfer since it may be assumed that the V2V messages are critical for V2V communications if future ITS system, e.g., autonomous driving, is based on LTE.  The UL transmission may be robust enough since it’s the unicast transmission with full support of HARQ and ARQ, while DL multicast transmission might not be reliable. In the legacy eMBMS, broadcast information is mainly geared towards group communications and video streaming. For the V2V scenario, however, the packet loss rate needs to be reduced since it corresponds to MTC traffic.  So, while the reliability of Uu-based V2V has not been well discussed in the SI phase, it would be necessary to consider in the WI phase whether the reliability assumptions/requirements for V2X communications can be met. 
Proposal 2 RAN2 should discuss whether it is necessary to improve the reliability performance of LTE-Uu-interface in the work item phase. 

If Proposal 1 or Proposal 2 is agreeable, a mechanism for improving reliability of the LTE-Uu-interface should be considered.  Options for such a mechanism may involve direct improvement of the LTE Uu interface in the form of HARQ feedback as suggested from the conclusion of the study that “HARQ feedback and retransmissions for SC-PTM and MBSFN, with necessary additional study” could be one of the “solutions to improve the latency, capacity, and reliability performance of LTE Uu interface” [2]. CSI feedback should also be considered since it was observed by RAN1 that it provides performance benefit for DL multicast [2]. Alternatively, it may be considered if reliability can be improved through assistance from other nearby UEs without affecting the LTE Uu interface.  
With regards to the UL feedback mechanism,, i.e., HARQ feedback and/or CSI feedback for SC-PTM, it was also studied in Rel-13 and the technical report shows a couple of considerable conclusions [5]; “SC-PTM with UL feedback provides better spectral efficiency than unicast if the service needs to be delivered to two or more UEs per cell” and “SC-PTM without UL feedback is not as efficient as SC-PTM with UL feedback. Unicast provides better spectral efficiency if the service needs to be delivered to a few UEs per cell only.” Of course, these conclusions mainly states the comparison with Unicast, but considering the observation that “Unicast cannot meet the capacity requirements for Urban cases and Freeway cases option 1” [2], it’s obvious that UL feedback is necessary for SC-PTM to meet the capacity requirements. 
Therefore, the HARQ feedback, CSI feedback and/or retransmission scheme is worth further study for the improvement of DL multicast capacity and reliability. 
Proposal 3 RAN2 should discuss the necessity of HARQ feedback, CSI feedback and/or retransmission schemes for DL multicast enhancements. 
3. Conclusion 
In this contribution, the possibility of enhancements for multicast transmissions of V2X messages and the potential issues are provided.  RAN2 is kindly asked to take into account the observations/proposals below: 
Observation 1
SC-PTM/MBSFN transmission will be performed in a small area, i.e., per cell resolution, to support Uu-based V2V services.
Observation 2
The “zone concept” is intended to cover a smaller area up to the coverage of a cell.
Proposal 1
RAN2 should discuss whether DL multicast transmission in smaller area, defined within a zone, should be supported.
Proposal 2
RAN2 should discuss whether it is necessary to improve the reliability performance of LTE-Uu-interface in the work item phase.
Proposal 3
RAN2 should discuss the necessity of HARQ feedback, CSI feedback and/or retransmission schemes for DL multicast enhancements.
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