3GPP TSG RAN WG1 Meeting #86		R1-167512
Gothenburg, Sweden 22nd - 26th August 2016

Agenda Item:	7.2.3.2
Source:	Lenovo
Title:	Discussion on resource selection for pedestrian UEs
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
During RAN#72 meeting, new V2X WI is approved [1]. This WI specifies enhancements to support LTE-based V2X (V2V, V2I/N, and V2P), at least including the following objectives:
· To specify enhancements for support of V2P service:
a) Random resource selection for P-UEs potentially on the PC5 resource pool shared with V-UE transmissions, with additional study on sensing operation during a limited time for P-UEs [RAN1, RAN2]
b) Authorization for pedestrian UEs, if necessary [RAN3, RAN2 if needed]
In this contribution, we discuss the resource selection for P-UEs, including resource selection and potential collision avoidance operations between V-UEs and P-UEs and among multiple P-UEs.

Discussion on resource allocation
[bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK62][bookmark: OLE_LINK63]In term of resource allocation, eNB-based resource allocation mode (like Mode 1 in D2D communication) and UE autonomous resource selection mode (like Mode 2 in D2D communication) are extensively discussed and agreed for V2V communications. If these two types of resource allocation modes are continue to be used for V2P service, in mode 1, each P-UE needs to consume energy and signaling overhead to get the resource assigned by eNB.. In mode 2, the existing UE autonomous resource selection is based on a relatively long period sensing, which will need more energy consumption and detection complexity for P-UE. But without sensing operation, a large number of P-UEs will cause severe interference to existing V2V communication if V2P and V2V share same resource pool. So, both eNB-based resource allocation mode and sensing-based UE autonomous resource selection mode need to be improved by considering signaling overhead, energy consumption and detection complexity of P-UEs. 
Moreover, if UE autonomous resource selection is adopted for saving the signaling overhead between eNB and UE, eNB could (pre)configured a dedicated resource pool for V2P service to avoid collision with V2V communication or shared resource pool with V2V communication for V2P service. In case of shared resource pool, an advanced sensing operation should be provided for protecting existing V2V communication and meeting the requirement of energy consumption and detection complexity of P-UEs.

Proposal 1: UE autonomous resource selection with an advanced sensing operation should be considered for V2P services.

Discussion on potential collision avoidance operations
As above mentioned, current sensing operation for semi-persistent transmission in V2V communication mode 2 is mainly based on a long period sensing operation.  Without the consideration of the sensing energy consumption and detection complexity, this sensing operation may be suitable for periodically broadcasting awareness messages of P-UE, e.g., indicating its current position, speed and heading [3]. However, for event-triggered traffic, e.g., crash-warning message, this message may be generated by a P-UE when it walks to a crossroad and then sent by the P-UE to the nearby V-UE(s). For this event-triggered traffic type, it is more urgent and needs to be transmitted as soon as possible. Therefore, a relatively short period sensing prior to transmission is more necessary and effective for P-UEs so as to timely select an appropriate resource for transmission.  In addition, for a intersection, there may have many P-UEs having same moving direction, the transmitted pre-crash warning message from those P-UEs could have same purpose  to passing vehicle(s) so that the related vehicles can timely stop or speed down. So, if common warning message can be transmitted on same resource from multiple P-UEs to V-UE(s) then collision between plenty of P-UEs in same resource pool can be avoided and performance in terms of PRR can be further improved due to same message received and combined at V-UE side.
Based on above analysis, we have below proposals:

Proposal 2: Both long period and short period sensing operations should be considered for different traffic types in V2P service.
Proposal 3: The others potential collision avoidance operations should be further studied.

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: UE autonomous resource selection with an advanced sensing operation should be considered for V2P services.
Proposal 2: Both long period and short period sensing operations should be considered for different traffic types in V2P service.
Proposal 3: The others potential collision avoidance operations should be further studied.
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