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Introduction
For V2X, there is measurement requirement for PSSCH-RSRP measurement for resource selection / reselection procedure. However, as there is no reporting mechanism for this measurement, the requirement can only be verified by observing UE behaviour during the resource selection/reselection procedure.
In RAN4 meeting #84, a WF [2]  has been agreed pointing out the challenging for this test due to some certain uncertainty that is up to UE implementation. We discuss in this paper solution to address these uncertainties leveraging the method agreed for the related PSSCH-RSSI measurement test [1].
Analysis
In [1], the methodology for the PSSCH-RSSI test is as follows:
· T2 = 20 by setting packet delay budget.
· Each subframe has 5 sub-channels
· 3 High RSSI sub-channels
· 1 mid RSSI sub-channel
· 1 low RSSI sub-channel
· The test verify RSSI requirement by observing the rate of transmission at mid RSSI sub-channel
· If no mistake is made, only low RSSI sub-channel transmission occurs.
· If some mistake is made, mid RSSI sub-channel transmission occurs with some probability
· The requirement is that the rate mid RSSI sub-channel transmission occurs is less than X%
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This framework can be extended to accommodate PSSCH_RSRP test as follows
· T2 = 20 by setting packet delay budget.
· Each subframe has 5 sub-channels
· 4 High RSSI, OCNG signal sub-channels
· 1 low RSSI, V2X signal sub-channels
· The test verify PSSCH-RSRP requirement varying the V2X signal strength w.r.t. Tha,b, and observe the rate of transmission at un expected sub-channels and expected sub channels.
· For the case where PSSCH-RSRP is expected to be higher than Tha,b
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In this case, the Low sub-channels are expected to be excluded by the RSRP measurement step. PSSCH-RSRP accuracy can be verified by requiring the probability that the transmission occurs at a low sub-channel is less than q1.
· For the case where PSSCH-RSRP is expected to be lower than Tha,b
[image: ]
In this case, the Low sub-channels are expected to not being excluded by the RSRP measurement step. Since the RSSI in these sub-channels are also significantly smaller than that of high sub-channel, the transmissions are expected to happen in low sub-channel only. PSSCH-RSRP accuracy can be verified by requiring the probability that the transmission occurs at a low sub-channel is larger than q2.
· Note that we add here the margin factor X and Y dB to account for the fact that the constant EPRE over the channel bandwidth condition is not satisfied in this setting. The actual value of parameters RSSI, X and Y will be provided by analysis in Section 4.
On Value p and q
We present in the section the methodology to calculate p and q.
· For the case where PSSCH-RSRP is expected to be higher than Tha,b, the probability of a false measurement of a single low sub-channel can be assumed to be independence and be p. Let assume there are k candidate subframes in the interval [n+T1, n+T2], where 0 < T1 <=4 and T2 <= 20 (clearly 17 <= k <= 20). The probability that there is exactly m measurement errors, with m <= k is
.
	Conditioned on this fact, the set SB will contain m low sub-channels and k – m high sub-channels since the RSSI in low sub-channels are significantly lower than that in high sub-channels. The probability that the transmission is at a low sub-channel is then  under this condition.
So, q1 can be calculated as

· For the case where PSSCH-RSRP is expected to be lower than Tha,b, the probability of a false measurement of a single low sub-channel can also be assumed to be independence and be p. Let k be as defined above. The probability that there is exactly m measurement errors, with m <= k is
.
When this happens, the m error low sub-channels will be excluded in the PSSCH-RSRP measurement steps. The set SB will contain k – m low sub-channels and k high sub-channels. The probability that a transmission is at a low sub-channels is then  under this condition.
So, q1 can be calculated as

Thus, for the current core requirement, p = 10%  and   regardless of the value of k.

Observation 1:   regardless of the value of k. 
RF Impairments Due to Non-constant EPRE.  
When the Io has non-constant EPRE over all the bandwidth, there can be some RF impairment factor that can further degrade the RSRP measurement beyond the limit captured in the core requirement (i.e. baseband processing margin + RF gain uncertainty). Those impairments are
1. Rx LO leakage: this leakage happens when the measurement bandwidth contain the LO. Based on the propose setting, we are not affected by this.
2. Rx filter droop: this affects measurement bandwidth near the edges of the channel bandwidth. Based on the propose setting, we are also not affected by this. 
3. Rx Image leakage: this is the leakage from the part of channel bandwidth that is symmetric position to the measurement bandwidth to the measurement bandwidth, effectively increase the noise level in the measurement bandwidth and hence degrade the accuracy. We can assume that this leakage is 25dBc.
4. Quantization noise: this is the leakage due to the quantization process at the receiver baseband. This make signal from RE with strong signal to the RE with weak signal. We can assume that this leakage is 27dBc, identical to ICS performance.
Based on the above analysis, we can calculate the level of noise in the mid sub-channels as

Where the sum is in linear scale and  is the white noise level.

is the Rx image leakage from the third high sub-channel.

Is the quantization noise leakage from the tth high sub-channel with i = 1, 2, 3, 4. Noting that  . In order to make the measurement requirement applies, we need . Hence,

or equivalently

This leads to 

in dB scale.
Thus, in the test setting it is sufficient to set the C-V2X signal to be 1.8 dB above the noise level. The noise level can then be adjusted against the desired Tha.b threshold to get the desired test setting. X and Y can be set to 0dB.
Conclusion
Proposal 1: We propose that the framework proposed in this paper to be adopted in defining the PSSCH-RSRP measurement test.
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Test Setting (cont.)
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» Different RSSI levels are set by OCNG
* Y is defined by AGC-ADC simulation
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