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Introduction
This paper discuss the requirements supporting Resource Selection/Reselection mechanism in V2V. The focus is on
1. Resource Selection/Reselection accuracy requirements.
2. RSSI measurement accuracy.
3. Principle to convert RSRP and RSSI measurement accuracy to Resource Selection/Reselection accuracy.
Resource Selection/Reselection Procedure
In our view, it is necessary to define a core RRM requirement for Resource Selection/Reselection procedure in V2V. It serves two purposes:
· Ensuring that all UEs implement the mandated procedure properly.
· Ensuring that all UEs meet the RSRP and RSSI measurement requirements. These requirements cannot be test otherwise in isolation since there is no reporting involved.
We propose the following as the core requirement
When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission SB according to the procedure defined in [1]. The UE shall be able to determine the correct set SB as defined in [1] with high probability.
The value of X is FFS.
Proposal 1: RAN4 define the core RRM requirement for Resource Selection/Reselection in V2V as
When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission SB according to the procedure defined in [1]. The UE shall be able to determine the correct set SB as defined in [1] with high probability.
RSSI measurement accuracy
Here, there are three questions remain to be answered
1. Will the requirement be absolute or relative accuracy?
2. Will there be any L1 filtering involved?
3. What is the error allowance for the measurement error?
For the first question, since the measurement is used to compare against each other to rank resources, we think that relative accuracy requirement will be more appropriate. Furthermore, the final measurement used for such comparison is taken average over 1s with sampling interval 10, 50 or, 20ms. Thus, the answer for the second question should be yes.
So far, the approach in RAN4 is to leverage LAA requirement in [2]
The requirements apply for any configured RSSI measDuration, provided that:
All symbols during each RSSI measurement duration are available for RSSI sampling within the same reporting interval.
Table 9.1.18.5.2-1: Intra-frequency RSSI accuracy
Accuracy
Conditions
Normal condition
Extreme condition
Io Note 1 range


E-UTRA operating band groups Note 4
Minimum Io
Maximum Io
dB
dB

dBm/15kHz Note 3
dBm/BWChannel
2.5
5.5
FS3_G
-118
-50
4.5
7.5
Note 2
Note 2
Note 2
NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.


From the discussion in LAA, it becomes clear that the measurement accuracy requirement include 1dB implementation margin and 1.5, 4.5, 3.5, 6.5 dB for RF scaling margin. In other words, no error margin is budgeted for BB processing.
Observation 1: No error margin was budgeted for BB processing in LAA RSSI measurement requirement.
So, it is fair to say that with the number of RE samples used in LAA RSSI measurement, the error from BB processing is negligible. Since the number of RE samples used for V2X RSSI L1 filtered measurement is clearly much larger than that for LAA RSSI measurement (recall in previous contributions [3, 4] that the number of RE samples used for V2X one shot RSSI in the worst case is approximately the same as that for LAA), we expect that the error coming from BB processing is also negligible.
On the other hand, for all measurement requirements, the RF and implementation margin is always added in after the BB processing error budget. This holds for both absolute and relative measurements, single shot and filtering measurements. 
Observation 2: for all measurement requirements, the RF and implementation margin is always added in after the BB processing error budget. This holds for both absolute and relative measurements, single shot and filtering measurements. 
Also, in the previous meeting, companies suggested that the relative measurement requirement can be much better than the absolute one, and can even be zero (error free). This comes from the observation that the measurement from the same UE is being used to compared to each other. While reasonable as it first sound, we think that as this stage it’s too dangerous to make such a statement as there are no available data to confirm that the RF scaling error is the same or similar for the same UE across different sub-frames and sub-channels.
Observation 3: there are no available data to confirm that the RF scaling error is the same or similar for the same UE across different sub-frames and sub-channels.
Perhaps the right question to ask here is how much accuracy is needed to ensure system wide performance. To this end, we do system simulation with RSSI measurement noise. The level of noise is chosen from 0dB to ±7.5dB to quantify the performance degradation. The simulation results are presented in Figure 1. We can see clearly that there is almost no degradation coming from measurement error, given that the error is less than or equal to ±7.5dB.
[image: ] [image: ]
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Figure 1: System Performance with RSSI Noise
Observation 4: RSSI measurement error has almost no impact on system performance given the error is no more than ±7.5dB.
Given the discussion above we propose the following requirement for V2X relative RSSI measurement accuracy
Table 3.1-1: V2X Intra-frequency RSSI relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Io Note 1 range

	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	[2.5]
	[5.5]
	TDD_G
	-118
	-50

	[4.5]
	[7.5]
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



This requirement applies for both 100ms, 50ms and 20ms sampling interval.
Proposal 2: RAN4 adopt table Table 3.1-1 for V2X RSSI filtered measurement relative accuracy requirement. 
Principle to Convert RSRP and RSSI Measurement Accuracy to Collision Avoidance Accuracy
As noted in the previous sections, the measurement accuracy cannot be tested in isolation but is reflected in the final Collision Avoidance accuracy. In order to figure out the relationship between the former and the latter, one has to design typical input scenarios for the Resource Selection/Reselection procedure such that the corresponding outputs can be uniquely determined, assuming that all measurements are ideal. We describe below two such input scenarios, one is to infer the Collision Avoidance accuracy from RSRP measurement error, while the other is to infer Collision Avoidance accuracy from RSSI measurement error.  
Input Scenario for RSRP Measurement

The setup involves one UE under test and 80 other instrumental UEs. The instrumental UEs are configured to transmit once every 100ms using the subframes {1, 2… 80} in the 100ms windows. The resource pool is configured such that each instrumental UE occupies the whole subframe. The SNR level from every instrumental UE to the UE under test is set in such a way that 1) PSCCH can be decoded, 2) Data-RSRP is higher than the configured test parameter + RSRP measurement error margin. Under this condition, the expected SB set is the set of subframes {81, 82… 100}.
Input Scenario for RSSI Measurement

The setup involves one UE under test and 80 other instrumental UEs. The instrumental UEs are configured to transmit once every 100ms using the subframes {1, 2… 80} in the 100ms windows. The resource pool is configured such that each instrumental UE occupies the whole subframe.  parameter is set to plus infinity so that no resource is excluded due to PSCCH decoding. Thus, the resource selection is based on RSSI ranking. The signal level from every instrumental UE to the UE under test is set in such a way that RSSI in each sub channel where there is an occupying instrumental UE is larger than noise level + the RSSI measurement error margin. Under this condition, the expected SB set is the set of subframes {81, 82… 100}.
Determining the Collision Avoidance Accuracy
Another open question is whether the excluded set SB can be exposed to the test equipment or not. If SB can be exposed, the Collision Avoidance accuracy X% can be directly measured by the ratio that the actual reported SB is different from the known ideal one. If SB cannot be exposed, the Collision Avoidance accuracy X% has to be indirectly inferred from the ratio that the actual transmission resource of the DUT is in the known ideal SB. The two example input scenarios considered here is applicable to all cases.  
Proposal 3: RAN4 adopts the framework discuss in Section 4 of this paper to convert RSRP and RSSI measurement accuracy to the value X.
Conclusion
Proposal 1: RAN4 define the core RRM requirement for Resource Selection/Reselection in V2V as
When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission SB according to the procedure defined in [1]. The UE shall be able to determine the correct set SB as defined in [1] with high probability.
Observation 1: No error margin was budgeted for BB processing in LAA RSSI measurement requirement
Observation 2:  for all measurement requirements, the RF and implementation margin is always added in after the BB processing error budget. This holds for both absolute and relative measurements, single shot and filtering measurements. 
Observation 3: there are no available data to confirm that the RF scaling error is the same or similar for the same UE across different sub-frames and sub-channels.
Observation 4: RSSI measurement error has almost no impact on system performance given the error is no more than ±7.5dB.
Proposal 2: RAN4 adopt table Table 3.1-1 for V2X RSSI filtered measurement relative accuracy requirement. 
[bookmark: _GoBack]Proposal 3: RAN4 adopts the framework discuss in Section 4 of this paper to convert RSRP and RSSI measurement accuracy to the value X.
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