
3GPP TSG RAN WG1 Meeting #84b







R1-162419
 Busan, Korea 11th - 15th April 2016
Agenda item:
7.3.9.2.2
Source: 
ZTE 
Title:




Uu transport enhancement for V2X 
Document for:
Discussion and Decision
1 Introduction
Study item aiming at enhancing existing LTE to support V2X services was agreed in RAN#68. For support of Uu transport of V2V, and PC5/Uu transport for V2I/N and V2P services, the SI includes at least the following objectives:
a) Evaluate the feasibility of Uu transport for V2V and V2P in terms of meeting latency requirements, network coordination required, resource efficiency, and energy efficiency of UE. [RAN1, RAN2, RAN3]
b) Identify and evaluate enhancements required to support each of eNodeB type and UE type RSU [RAN1, RAN2, RAN3]. According to the current SA status, RAN2 will not study solutions for UE-to-UE relaying based on a new architecture for UE-type RSU.
c) Identify and evaluate the necessity of enhancements to multi-cell multicast/broadcast for reduced latency and improved efficiency [RAN1, RAN2, RAN3].
This contribution considers the possible schemes and necessary enhancement for supporting of Uu UL transport for V2X services.
2 UL transmission
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Figure 1: The scenario supporting V2X operation only based on Uu
Scenario in Figure 1 supports V2V operation only based on Uu. In this scenario, a UE transmits a V2X message to E-UTRAN in uplink and E-UTRAN transmits it to multiple UEs at a local area in downlink. In the existing LTE networks, a UE performs UL transmission through dynamic scheduling (DS) or semi-static scheduling (SPS) from the eNodeB. According to the UE needs the DS allocation resources to each UE. It is fundamental and flexible in resource allocation. But, the overall control signaling overhead is high. The SPS allocation resource can use the resources can be used multiple times. It has no the extra overhead in a certain period. The overhead will be reduced significantly. The latency must be considered to meet the 100 ms end-to-end latency requirement.
According to the defined V2X use cases, UL packet transmission from vehicles can be either periodic or event triggered.
For periodic V2X servers, the packet size is constant. Overhead will be saved by using the SPS. For event triggered V2X services, the latency should be optimized.
3 SR enhancement

Rel-12 D2D UEs send scheduling request (SR) and buffer status report (BSR) with buffer status to request resources similar to legacy UEs. The delay in SR may be large in reallocate resource for V2X serves. It is necessary for accelerates the procedure in SR for resource allocated. The typical message size is 50~400 Byte, which can be up to 1200 Bytes in all V2X use cases, it can be divided into several typical value.  The size of 80,200,400,1200 Bytes can be indicated as [00,01,11,01]. Modulation of the bit in SR likes that of CQI can reduce the overhead and procedure (BSR, DCI). Then, the serving eNB can immediately assign appropriate resources.
Proposal 1:  V2X study needs to consider enhanced SR with less overhead, latency.
4 Periodic V2X service
Most of the V2V traffic is periodic according to the V2X use cases defined in [2], e.g. forward collision warning (FCW) with maximum frequency of 10 V2X messages per second and typical message size of 50-400 Bytes. The traffic characteristics transmit a broadcast V2X message periodically and the large numbers of vehicles that may exist in a cell. In the meantime, packet size of the V2X traffic keep unchanged over a period of time. The SPS scheduling can be used for periodic messages to keep the DL control signaling overhead low. So, it is beneficial to support the SPS in V2X services. 
On the other hand, it should be noted that periodic V2X traffic is not likely to be periodic accurately because of high dynamicity in scenarios and change of external conditions, which would cause time difference between consecutive packets. Moreover, processing in application layer would cause latency of V2X data. In view of the irregularity and delay in V2X traffic above, some data transmissions may miss the SPS resources which have fixed periodicity and can meet latency requirements of V2X transmission. This would result in loss of transmissions and furthermore, decrease the reliability of V2X communication. In order to mitigate this potential influence, an additional delay for SPS resource may be introduced to offset the irregularity and processing latency in V2X traffic.
Proposal 2: An additional delay is suggested to offset the irregularity and processing latency in V2X traffic.
5 event triggered V2X services
For event triggered V2X services, low latency is needed to satisfy the requirement of immediate V2X message transmission after the event has been triggered. It is necessary to further enhance the Uu interface in UL transmission scheme to meet more challenging case like road safety services. It is necessary for the nearby vehicle to take preemptive action in front of risky situation. In that case, V2I message generated by a UE that supports V2I Service shall be delivered to other UEs via an eNB type RSU within 100ms or less such as 20ms. Further, latency reduction techniques must be considered. The SR procedure may not be suitable for the event triggered V2X services. We can solve this problem by pre-allocation resource. The eNodeB will keep some of the UL resource or use reserved resource after scheduling and be informed by PDCCH.  Considering event triggered is sparse during and packet size is not large, resource conflict would not be frequent. 
Proposal 3: Pre-allocation resource is considered to carry event triggered V2X services.
6 Conclusions
This contribution discussed potential enhancement for Uu-based V2X. The proposals can be summarized as follows:
Proposal 1: V2X study needs to consider enhanced SR with less overhead, latency.
Proposal 2: An additional delay is suggested to offset the irregularity and processing latency in V2X traffic.
Proposal 3: Pre-allocation resource is considered to carry event triggered V2X services.
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