[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #88	R1-1701771
Athens, Greece, February 13-17, 2017

Agenda Item:	7.2.1.4
Source:	Huawei, HiSilicon
Title:	Discussion on the necessity of differentiating P-UE and V-UE
Document for:	Discussion and decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the V2X WID [1], P-UEs and V-UEs can transmit messages within a shared resource pool. At RAN1#86 meeting, it was further agreed that both random selection and partial sensing based selection were supported [2]. We discuss the benefit of differentiating P-UE and V-UE under the assumption of a shared resource pool for transmission, and propose to use a PHY layer solution to differentiate them.
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Motivation of differentiation
Due to differences between P-UEs and V-UEs, such as transmission behavior, traffic feature and mobility, transmissions from V-UEs may interfere with transmissions from P-UEs.
First, the P-UE antenna gain is assumed to be 3dB lower than that of a V-UE [3], which means lower transmission power at the TX antenna output. As illustrated in Figure 1(a), due to smaller antenna gain, the range of P-UE is smaller than that of V-UE1. Thus, V-UE1 cannot detect the signal from P-UE. Hence V-UE1 could select the same resource as P-UE and could interfere with the P-UE transmission at V-UE2. Note that the result could be a collision (Figure 1(b)) or IBE (Figure 1(c)) at V-UE2.
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In addition, the P-UE transmission period may be different than V-UEs. In [3], a one second period is assumed for P-UE, while the transmission period of V-UE ranges from 0.1s to 1s. Thus, the P-UEs have fewer transmission opportunities than V-UEs. Thus, it makes sense to protect the P-UE transmissions. For example, a simple rule can be that the resource reserved by a P-UE cannot be selected by a V-UE.
Lastly, since the speeds of P-UEs and V-UEs are generally quite different, the received signal strength (from a V-UE) observed by a P-UE may change significantly in a relatively short time. There is a possibility that the received signal strength is below the threshold at the observation time, but is significantly higher when the P-UE transmits its message. As a result, it is beneficial for a P-UE doing partial sensing to select resources which are not reserved by V-UEs.
P-UEs performing random selection face similar interference issues. For P-UEs with random selection, just like P-UEs with partial sensing, the interference mainly comes from resource collision between them and V-UEs. If V-UEs can identify P-UEs, these collisions can be reduced by using semi-persistent random selection as described in [4][5][6]: V-UEs can then avoid selecting resources occupied or reserved by P-UEs.
In summary, if a P-UE can be identified by a V-UE, the interference of the V-UE on the P-UE can be reduced through resource selection, either by the V-UE or by the P-UE. 
Observation: It is beneficial to reduce the interference of a V-UE on a P-UE when transmitting messages in a shared resource pool. 
P-UE/V-UE differentiation
In this section, we will discuss two alternatives to differentiate P-UE and V-UE.
Alternative 1: Use one bit in SCI to indicate the UE type
There are 7 reserved bits in SCI format 1 [2]. One bit can be used to indicate P-UE or V-UE by setting the bit to 1 for P-UEs, and keeping it to 0 for V-UEs. Therefore, P-UEs and V-UEs can identify each other, and they can select their resources accordingly. For example, resources occupied or reserved by a P-UE can be used exclusively or used by V-UE based on threshold. For the latter, a low threshold can be specified for V-UE reusing P-UE’s resources. Details of special handling on resource selection by P-UE are provided in [7]. 
Alternative 2: Indicate the UE type by priority
SCI contains a 3-bit priority field and threshold for resource selection is a configurable function of the priority information. Another alternative is to have P-UEs always transmitting with high priority. However, to reduce potential collisions between P-UEs performing random selection and P-UEs performing partial sensing, at least two priorities need to be assigned for P-UEs. This leaves 6 levels of priorities for V-UEs, which could have significant impact on V-UE’s traffic. With Alternative 1, all existing priorities and thresholds can be reused for P2V transmission.
Based on this analysis, Alternative 1 is preferred.
Proposal: Use one reserved bit in SCI to differentiate P-UE and V-UE. 
Conclusions
In this contribution, we discuss the potential interference between P-UE and V-UE when they share a same resource pool and analyze the necessity of differentiating them. Based on the discussion, we make the following observation and proposal:
Observation: It is beneficial to reduce the interference of a V-UE on a P-UE when transmitting messages in a shared resource pool. 
Proposal: Use one reserved bit in SCI to differentiate P-UE and V-UE. 
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