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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 are supported [2]. In this contribution, we discuss the issues arising when P-UEs and V-UEs transmit in the same resource pool, and show the necessity of differentiating P-UEs and V-UEs.
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Necessity of differentiation
At the physical layer, there are several differences between P-UEs and V-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 the P-UE transmission at V-UE2. Note that the problem could be a collision (Figure 1 (b)) or IBE (Figure 1 (c)).


[bookmark: _Ref462122355]Figure 1 Illustration on interference caused by V-UE
In addition, the P-UE transmission period may be different than V-UEs. In [3], 1s period is assumed for P-UE, while 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 to select resources which are not reserved by V-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 discuss three alternatives to differentiate P-UE and V-UE. Details of special handling on resource selection by P-UE can refer to our companion contribution [4].
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. Legacy devices will not be able to interpret this bit. However, P-UEs will be able to identify V-UEs and select their resource accordingly. 
Alternative 2: Use DMRS to indicate the UE type 
Different sequence, cyclic shift and orthogonal cover code of DMRS can be used for a P-UE. It would save one SCI bit while adding some complexity due to blind detection of DMRS. Given that there are reserved, unused bits in the existing SCI format 1, this solution does not appear promising.
Alternative 3: 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, given that some V-UEs need to transmit high priority messages (e.g., the imminent collision message), this solution could have significant safety implications.
Based on this analysis, Alternative 1 appears to be the most promising.
Proposal: Reuse 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 differentiates 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: Reuse one reserved bit in SCI to differentiate P-UE and V-UE. 
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