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1. Introduction

In RAN1#84bis, issues on UE battery consumption has been raised and it is observed that transmission from pedestrian UE (P2V) is more battery efficient than reception by pedestrian UE (V2P) [1]. However, sensing based resource allocation is being discussed in V2V WI in which reception is mandated before transmission. Therefore, for the battery saving, benefit of random resource allocation without sensing is observed. Since capacity aspect has not been discussed, we continue further discuss the trade-off battery consumption and PRR for P2V operation in this contribution. Detailed evaluation is described in our companion paper [2].
	Conclusion:

· The following observations are made in PC5-based V2P/P2V.

· The scenario of P-UE TX to V-UE RX is more battery efficient than the scenario of V-UE TX to P-UE RX

· Note: this observation is made based on evaluations from a limited number of companies

· Analysis result of P-UE power consumption based on figure 1 in R1-163062 (details to be discussed during TP preparation) is captured in TR 36.885.

· For the purpose of for P-UE TX to reduce the power consumption and UE complexity, at least the followings are beneficial:

· Random resource selection.

· FFS Sensing operation during a limited time

· 


2. UE autonomous resource allocation for P2V with partial sensing 
As concluded in RAN1#84bis, sensing based resource selection cannot be efficient in terms of battery consumption. Although eNB resource allocation is available for RRC_CONNECTED UE, efficient resource allocation needs to be supported for RRC_IDLE UE. If only random resource allocation is supported for P2V operation, significant PRR degradation is expected compared to sensing based resource allocation since random resource allocation relies on collision randomization rather than collision avoidance. The degradation would be serious if resource pool is shared with V2V transmissions. Similar degradation happens if a resource pool is shared between eNB resource allocation and UE autonomous resource allocation for P2V operation. 
Partial sensing where UE senses on limited number of subframes would be an option to balance the PRR performance and UE battery consumption. If UE skips more subframes for sensing, less available resources are found assuming that subframes should be considered as occupied for sensing based resource selection in default. If UE common sensing window is assumed for partial sensing, selected subframes for transmission is also limited due to reservation timeline. Therefore UE specific window is necessary in order to randomize resource congestion among subframes. If UE is RRC_CONNECTED, eNB can configure UE specific sensing window. In case when UE is RRC_IDLE, the window length can be UE group common and UEs may arbitrarilyselect subframe offset applied to the sensing window. In Figure 1, two types of partial sensing windows are illustrated. In Figure 1 (a), a fixed reservation interval N is assumed, e.g., 1 sec. Therefore if UE sense on subframes between n and n + a, UE is allowed to select transmission subframe between n + N and n + a + N. Where a is the window size. If more flexible reservation timeline is supported, e.g., transmitter UE can explicitly indicate the timeline of reservation intention from a set of subframe intervals, the structure of partial sensing becomes distributed as shown in Figure 1 (b). Here, required number of sensing subframe increases according to the number of supported reservation intervals.
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(a) Sensing window with fixed reservation interval
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(b) Sensing window with variable reservation intervals
Figure 1: Partial sensing considering timeline of reservation intention.
With the partial sensing mechanism, single resource pool can be shared between vehicular UEs and pedestrian UEs. Also, if reservation intention is transmitted for eNB resource allocation, both eNB resource allocation and UE autonomous resource allocation can be co-existed in the same resource pool. Thus required number of resource pool can be significantly reduced and resource overhead can be minimized.

Observation 1: Partial sensing enables co-existence of V2X traffic and P2X traffic in the same resource pool. Co-existence of eNB resource allocation and UE autonomous resource allocation is also possible.
Regarding the PRR with partial sensing, the performance is improved compared to random resource allocation. The performance is shown in Figure 2 for convenience. Detail is described in our companion paper [2]. As it is observed in the figure, PRR performance is improved even with 10 ms sensing within 1 sec (1% of power consumption compared to full sensing). Therefore, partial sensing window is better option to trade-off between PRR performance and power consumption for pedestrian UEs. Based on the above discussion, we observe following:
Observation 2: Partial sensing resource selection method can largely improve the P2V performance compared with random resource selection.

Proposal 1: Above observations are captured in the TR 36.885.
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Figure 2: Average PRR vs. distance for PC5 based P2V with different resource selection methods [2]
3. Conclusion

In this contribution we showed our views on PC5-based V2P, and achieved following observations and proposal.
· Observation 1: Partial sensing enables co-existence of V2X traffic and P2X traffic in the same resource pool. Co-existence of eNB resource allocation and UE autonomous resource allocation is also possible. REF _Ref447221076 \h 
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· Observation 2: Partial sensing resource selection method can largely improve the P2V performance compared with random resource selection.
· Proposal 1: Above observations are captured in the TR 36.885.
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