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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: _Toc459641820][bookmark: _Toc460018761]During RAN1#86 meeting following agreements were achieved on resource selection for pedestrian UEs [1]:
Agreement:
· The specification supports the possibility for a P-UE to use random selection, including at least all P-UEs which do not have sidelink Rx capability
· If a P-UE uses random selection, it shall only pools in which random selection by P-UEs is permitted
· It is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools
· The specification supports the possibility to configure pools in which random selection by P-UEs is not permitted
· The specification supports the possibility for a P-UE to use partial sensing in a subset of subframes
· Details of P-UE partial sensing are FFS
· [bookmark: OLE_LINK54][bookmark: OLE_LINK55]V2V sensing-based resource selection is the baseline; strive to define P-UE partial sensing-based resource selection to be as similar as possible to V2V sensing-based resource selection
· FFS whether support of partial sensing is mandatory for P-UEs with sidelink Rx capability
· FFS under what conditions a P-UE that supports partial sensing uses partial sensing
· If a P-UE uses partial sensing, 
· details of resource pool FFS

In this contribution, we mainly focus on the resource selection for P-UEs, including resource allocation for P-UE transmission and potential collision avoidance operations between V-UEs and P-UEs and among multiple P-UEs.

Discussion on resource selection with sensing
Resource allocation by eNB (similar to Mode 1 in D2D communication) and UE autonomous resource selection (similar to Mode 2 in D2D communication) were extensively discussed and agreed for V2V communications.  Besides the eNB-controlled resource allocation, the UE autonomous transmission is worth consideration as well for its less signaling overhead, shorter latency, robustness with respect to cell coverage instability as well as potential less energy consumption, which depends on the detailed assumption of the sensing scheme used by P-UE. 

If V2V and V2P services share the same resource pool, sensing will accommodate a large number of P-UEs and reduce interference to existing V2V communication. However, the receiver energy consumption, detection complexity and signaling overhead need further consideration to justify the support of the sensing before transmission.

For pedestrian UEs using random selection, the resource sharing with V2V service can be considered. However, if the V2P uses random selection and V2V assumes sensing before transmission, this may lead to constant collision and congestion to V2V service. If both use cases support sensing before transmission, the sensing and resource sharing mechanism can be carefully designed to increase the resource efficiency. This also avoids the need for dynamically partitioning the resource pool to meet the requirement of traffic variation for both V2V and V2P/V2V transmission and reduces the control overhead. 

Proposal 1: Support of partial sensing and compatibility with V2V resource allocation and sensing need to be studied. 

Discussion on potential collision avoidance operation
Per previous agreement, random selection by a P-UE is supported, including at least all the P-UEs which do not have sidelink Rx capability. If a P-UE only uses the random selection without sensing operation within the shared resource pool, the performance of V-UE transmission in the same resource pool will cause a non-negligible degradation when the P-UE density is too high. From the application point of view, the P-UE periodically broadcasts awareness messages, indicating its current position, speed and heading. It receives the collision risk warning message from the V-UEs that perform risk assessment in the sidelink [2]. But when the P-UE do not have sidelink Rx capability, the P-UE may perform risk assessment and then send a notification message to the nearby V-UE(s). A P-UE may transmit this message when it walks to a crossroad. At an intersection, many P-UEs may move in the same direction. The pre-crash warning message from those P-UEs could serve the same purpose to passing vehicle(s) so that the related vehicles can react to the warming message timely. 

If common notification message can be transmitted on same resource from multiple P-UEs to V-UE(s), then collision between P-UEs in same resource pool can be avoided and performance in terms of PRR can be further improved when the same messages are received and combined by the V-UE. 

Proposal 2: Multiple P-UEs can be (pre)configured to transmit common message on the same resource in same resource pool.

In the time-frequency resource structure of the current V2V resource pool, the last symbol of each subframe is a gap. This gap was defined in Rel-12 D2D transmission for the purpose of avoiding the possible collision between D2D signal transmission and following cellular transmission when they share the same carrier but different transmission timing. However, V2V/V2X operates on dedicated carrier frequency for ITS (Intelligent Traffic System) so that the gap is no longer necessary. Even though they are sharing the same carrier frequency with cellular transmission, the gap in one subframe for V2V/V2X usage is not necessary when this subframe is followed by another subframe also for V2V/V2X usage. In other words, the resource pool design in time domain for V2V/V2X usage is too consecutive. The last symbol of each subframe in V2V/V2X resource pool can be used for transmission.

Further, all the P-UE can transmit the common notification message with a common sequence. The eNB can configure the sequence to all its served P-UEs for this sequence-type signal transmission. The common sequence should be known to all the V-UEs as well. One simple way is for the P-UE to transmit the common sequence in the last symbol of the subframe in V2V resource pool. V-UE can perform blind detection to check whether there is a P-UE nearby crossing the road. This transmission mode can be activated when the congestion level of a resource pool is over a threshold in order to not drop urgent transmission.

Proposal 3: A common sequence can be transmitted in the last symbol of the subframe in V2V resource pool, at least in some urgent cases.

Conclusions
In this contribution, we focus on resource selection for V2P service, including resource selection and potential collision avoidance operations between V-UEs and P-UEs and among multiple P-UEs. The following proposals are provided:

Proposal 1: Support of partial sensing and compatibility with V2V resource allocation and sensing need to be studied. 

Proposal 2: Multiple P-UEs can be (pre)configured to transmit common message on the same resource in same resource pool.

Proposal 3: A common sequence can be transmitted in the last symbol of the subframe in V2V resource pool, at least in some urgent cases.
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