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Introduction
RAN4 #84 was the last meeting for V2X performance work item. However, the test for resource selection/reselection procedure could not be completed die to unforeseen uncertainty. A WF [1] was agreed to capture the open issue in this test. We discuss in this paper our view on how to resolve these open issues.
Analysis
The resource selection/reselection is specified in RAN1 specification TS 36.213 as follows. 












1)	A candidate single-subframe resource for PSSCH transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in subframe  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding PSSCH resource pool (described in 14.1.5) within the time interval  corresponds to one candidate single-subframe resource, where selections of  and  are up to UE implementations under  and . UE selection of  shall fulfil the latency requirement. The total number of the candidate single-subframe resources is denoted by.

2)	The UE shall monitor subframes n-1000, n-999, …, n-1 except for those in which its transmissions occur and for those not belonging to the set . The UE shall perform the behaviour in the following steps based on PSCCH decoded and S-RSSI measured in these subframes.


3)	The parameter  is set to the value indicated by the i-th SL-ThresPSSCH-RSRP field in SL-ThresPSSCH-RSRP-List where .


4)	The set  is initialized to the union of all the candidate single-subframe resources. The set  is initialized to an empty set. 


5)	The UE shall exclude any candidate single-subframe resource  from the set  if it meets all the following conditions:

-	the UE has not monitored subframe  in Step 2.











-	there is an integer j which meets  where j=0, 1, …, , , k is any value allowed by the higher layer parameter restrictResourceReservationPeriod and q=1,2,…,Q. Here,  if  and , where  if subframe n belongs to the set , otherwise subframe  is the first subframe belonging to the set  after subframe n; and  otherwise.


6)	The UE shall exclude any candidate single-subframe resource  from the set  if it meets all the following conditions:



-	the UE receives an SCI format 1 in subframe , and “Resource reservation” field and “Priority” field in the received SCI format 1 indicate the values  and , respectively according to Subclause 14.2.1.

-	PSSCH-RSRP measurement according to the received SCI format 1 is higher than .












[bookmark: OLE_LINK9][bookmark: OLE_LINK8]-	the SCI format received in subframe or the same SCI format 1 which is assumed to be received in subframe(s)  determines according to 14.1.1.4C the set of resource blocks and subframes which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here, if  and , where  if subframe n belongs to the set , otherwise subframe is the first subframe after subframe n belonging to the set ; otherwise .



7)	If the number of candidate single-subframe resources remaining in the set  is smaller than , then Step 4 is repeated with  increased by 3 dB.







8)	For a candidate single-subframe resource  remaining in the set, the metric  is defined as the linear average of S-RSSI measured in sub-channels x+k for  in the monitored subframes in Step 2 that can be expressed by  for a non-negative integer j if , and  for a non-negative integer j otherwise. 






9)	The UE moves the candidate single-subframe resource  with the smallest metric  from the set  to . This step is repeated until the number of candidate single-subframe resources in the set  becomes greater than or equal to ,

The UE shall report set  to higher layers.
The open issue lies in the bold part of the quoted procedure. Basically, the RSRP measurement is used to define the set SA from the set of candidate single-subframe resources. Furthermore, if the number of element in SA is smaller than 0.2 * Mtotal, where Mtotal is the number of candidate single-subframe resource. As the set of candidate resource are all subframes within the interval [n+T1, n+ T2], and the choice of T1 and T2 are up to UE implementation, this creates some further uncertainty from the testing point of view, since the test setting and test metric depend on these parameters, which is unknown in test time. 
On the other hand, the resource pool can also be dimensioned in frequency domain. In fact, as long as we can guarantee that there is at least 20% of the resource candidate in the SA set per subframe, then the test can be carried out no matter what value T1 and T2 is. The real value of T1 and T2 here only affect the final observation of the test, which will be discussed later.
In particular, we propose to configure 5 subchannels per subframe for this test. The test is designed such that in the end, the set SB contain approx. 1 subchannel per 1 subframes. 
Proposal 1: Each subframe is configured with 5 sub-channels.
RSSI Measurement Test
For RSSI measurement, the threshold Tha,b is set to be very high so that the RSRP measurement step is by passed. In each sub-channel, a reference UE is placed and the signal power from that UE is set so that the RSSI in a subframe reaches a certain desired level. No additional noise is needed.
In this setting there will be 3 types of sub-channels:
1. High sub-channels: all high sub-channels has the same level of Io.
2. Low sub-channels: all mid sub-channels has the same level of Io, which is YdB lower than that of high sub-channels. Y is chosen such that the probability that a measurement error happens between low sub-channels and high sub-channel is negligible.
3. Mid sub-channels: all mid sub-channels has the same level of Io, which is XdB higher than that of low sub-channels.
In each subframe, there is 1 low sub-channel, 1 mid sub-channel and 3 high sub-channels.
According to this setting, the final set SB should only contain low and mid sub-channels. If all measurements are correct, SB should have only low sub-channels and all UE transmission should occur at low sub-channels. If there are m subframes in the candidate interval and n mistakes are made, where n <= m, there will be n mid sub-channels and m-n low sub-channels in SB. The probability that the UE transmission occurs at a mid sub-channel is hence n/m.
Note that  m can take any value from 1 to 20 (smaller m can be achieved by configuring the resource pool to occur once every certain subframes). Assuming the RSSI measurement error is normally distributed. The probability that a transmission occurs at a mid sub-channel can be numerically evaluated by Matlab for each value of m as bellows.
[image: ]
In this plot, the x axis is the number of subframes in one candidate interval and y axis is the probability that the chosen resource is a mid sub-channel. We can see that the probability value is insensitive for change of m from 16 to 20. Thus, regardless of value of T1, as long as we choose T2 to be 20, the test metric can be defined as “the probability that the UE transmission occurs at a mid-sub-channel should not exceed 18.5%”. The choice of T2 = 20ms can be enforced by setting the delay requirement of the packet to that value.
Proposal 2: Adopt the setting proposed in this section for RSSI resource selection/reselection test.
1. Each subframe has 1 low, 1 mid and 3 high sub-channels
2. T2 = 20ms by setting packet delay budget.
Proposal 3: The test metric is: “the rate that UE transmission occurs at high subframes is smaller than 18.5%”
Discussion on condition for RSSI measurement
The core requirement of the relative RSSI measurement requirement is quoted below
Table 9.10.4.2-1: Intra-frequency S-RSSI relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	

	
	
	E-UTRA V2X 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 V2X operating band groups are as defined in Section 3.5.



Note that it is assumed for that condition that Io has constant EPRE across the bandwidth. It can be seen clearly from the test setting that this condition does not hold for this test. So, one cannot use the number X as 5dB as per usual RAN4 methodology.
Indeed, for imbalance EPRE, the energy can concentrate more on some certain sub-channels than other one. Since the gain training and ADC is done over wideband, the quantization noise from high energy sub-channels can corrupt the measurement in the low energy sub-channels. Furthermore, IQ image in the receiver RFIC can also cause the effect if the high energy and low energy sub-channels are in reflecting position with respect to the LO. However, since  the ICS value for power imbalance test is no less than 25 dBc and the receiver IQ image rejection is also more than 25dBc, we think that as long as Y is about 15dB, it is sufficient to add a small margin to 5dB to get X. Taking Y to be 15dB is sufficient to make sure that the probability of making measurement error between low and high sub-channels (less than 10^-9 according to normal distribution approximation). The margin can be determined by doing AGC-ADC simulation similar to what is done for power imbalance demodulation test.
Observation 1: the propose test setting violate the constant EPRE Io distribution assumption of the core requirement. 
Proposal 4: the difference Y between the RSSI of high and low sub-channels is 15dB.
Proposal 5: the difference X between the RSSI of mid and low sub-channels is 5 + [TBD] dB, where [TBD] is determined by AGC-ADC simulation. 
Conclusions
Proposal 1: Each subframe is configured with 5 sub-channels.
Proposal 2: Adopt the setting proposed in this section for RSSI resource selection/reselection test.
1. Each subframe has 1 low, 1 mid and 3 high sub-channels
2. T2 = 20ms by setting packet delay budget.
Proposal 3: The test metric is
1. Option 1: “the rate that UE transmission occurs at high subframes is smaller than 18.5%”
Observation 1: the propose test setting violate the constant EPRE Io distribution assumption of the core requirement. 
Proposal 4: the difference Y between the RSSI of high and low sub-channels is 15dB.
Proposal 5: the difference X between the RSSI of mid and low sub-channels is 5 + [TBD] dB, where [TBD] is determined by AGC-ADC simulation.
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