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1. Introduction
This contribution is updated based on R1-1713885 [1].
In RAN#75 meeting, the following objective is included on 3GPP V2X phase 2[2]:
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In this contribution, support of reduction of the maximum time between packet arrival at Layer 1 and resource selected for transmission will be discussed and our preference will be given.
2. Discussion
For V2X communications in PC5, end-to-end latency can be comprised of following components and shown in Figure 1,
1. Delay to the selected/allocated resource
2. Transmission propagation delay
3. Receiver processing time
The delay to the allocated resource is determined by UE resource (re)selection. In Rel-14 V2X, resource (re)selection could be triggered by packet arrival at Layer 1 at time instant m, and then resource will be selected in resource selection window [m+T1, m+T2], where T1 <= 4ms and T2 is determined by service latency requirement within the range 20ms =< T2 <= 100ms. As shown in figure 1, once resource is selected the delay to allocated resource could be bounded by the value of T2.
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Figure 1: end-to-end data transmission latency
For some advanced V2X services identified in TR 22.88[3], the requirement of the application layer end-to-end latency is assumed to be 20ms, e.g., for information sharing for partial/ conditional automated platooning. In Rel-14 V2X, the minimum value of T2 is set as 20ms, which may result into even larger application layer end-to-end data transmission latency, so reducing the value of T2 should be supported if V2x services with 20ms end-to-end latency requirement need to be supported.
For even shorter end-to-end latency requirement, e.g. 3ms or 10ms, (if any) we prefer to supporting the corresponding use cases in V2X phase 3 study. Therefore, we have the following proposal:
Proposal 1: The constraint that T2 is larger than or equal to 20ms should be relaxed, the detailed value is FFS.
When shorter selection window is selected by the transmitter UE, there will be limited number of candidate resource for selection. In Rel-14 specification, physical layer reports 20% of candidate resource from the all the resource in the selection window and MAC layer shall randomly select actual resource for transmission. As candidate resources are selected per sub-channel per subframe, there will be limited number of resource set with frequency adjacent sub-channels in a subframe. If necessary number of sub-channels for transmission is large, MAC layer may not be able to find appropriate resource from limited number of candidate because a single MAC PDU needs to be mapped to frequency consecutive resources in a subframe due to SC-FDMA transmission. Therefore, there are two risks for shorter selection window:

(1) Resource candidates with lower SINR is reported to MAC layer

(2) No appropriately large resource candidate reported to MAC layer

We believe shorter T2 should be selected in a resource pool with small or moderate congestion level to ensure its reliability. Hence, congestion control will handle the first issue. If a PPPP is associated to short latency communication, which is already supported in TS 24.385[4] as mapping of PPPP to packet delay budget (PDB), congestion control parameters can limit the maximum number of PRBs for transmission with short selection window. In other words, congestion control also handles the second issue. Therefore, we propose followings.
Proposal 2: RAN1 assumes that PPPP can be associated to communication with short latency.
Observation 1: Assuming PPPP associated to shorter selection window, Rel-14 congestion control avoids the case when resource candidates have very small SINR and/or no appropriate resource candidates are reported to MAC layer.

3. Conclusion
In this contribution, support of reduction of the maximum time between packet arrival at Layer 1 and resource selected for transmission have been discussed. Based on the discussion, we propose:
Proposal 1: The constraint that T2 is larger than or equal to 20ms should be relaxed, the detailed value is FFS.

Proposal 2: RAN1 assumes that PPPP can be associated to communication with short latency.
Observation 1: Assuming PPPP associated to shorter selection window, Rel-14 congestion control avoids the case when resource candidates have very small SINR and/or no appropriate resource candidates are reported to MAC layer.
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Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]


Carrier aggregation (up to 8 PC5 carriers);


64QAM;


Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;


Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;
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