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1 Introduction
In last meeting, RRM performance part was discussed [1]. In this paper, we will further discuss V2X RRM L1 SL-RSRP measurement test case for re-evaluation.
	· Decide whether or not introduce Test for Resource Re-evaluation and Resource Pre-emption after conclusion on feasibility of tests
· Need further check followings for Pre-emption Test
· Timeline to guarantee TE having enough time to send high priority reservation to trigger pre-emption:
· Option 1 : Configure the slot bitmap as 10000000000000000000 so that each available slot if far part enough to guarantee that the first transmission and the next reservation are not too close to accommodate TE decoding time and pre-emption timeline defined in RAN1
· How to prevent test UE to randomly select resource after sending SCI
· Option 1: The general resource selection spec violation may not necessary be tested in pre-emption test, if it can not be conveniently embedded in pre-emption test
· Other UE cheating behavior specific to resource pre-emption can be further discussed if companies come up with any other example
· Need further check for Re-evaluation Test
· How to avoid the test UE to select the resource and send the initial transmission before sensing procedure?



2 NR V2X RRM Test Case List
In legacy LTE V2X, two test cases were defined for evaluating resource reselection procedure based on RSRP and RSSI. In NR V2X, only RSRP was defined in resource selection procedure. However, two new procedures, re-evaluation and pre-emption was introduced. In our view, both re-evaluation and pre-emption are critical to avoid collision with the transmission of high priority SL service, particularly for aperiodic higher-priority traffic. Therefore, we suggest that RAN4 shall study how to test both re-selection and pre-emption procedures in Rel-16.
[bookmark: _Ref47627528]Proposal 1: Both re-evaluation and pre-emption test cases shall be defined because they are critical to support aperiodic higher-priority traffic in NR V2X.
From our understanding, legacy RSRP test case can be reused to verify the basic resource reselection procedure and RSRP measurement accuracy. RAN4 shall discuss how to introduce a new test cases to verify both re-evaluation and pre-emption mechanisms. 
Before we discuss the new test case for re-evaluation and pre-emption, it shall be noticed that UE has already tested the RSRP measurement accuracy based on the resource re-selection test. This test already guaranteed UE has correct behavior for candidate window searching. 
In re-evaluation test, we can set an explicit candidate resource window. Based on TS38.214, the upper bound of reselection window can be 100 when is configured larger than PDB and PDB=100ms. The lower bound is up to UE, but it shall be less than. Thus, the reselection window can be as [, 100] in this re-evaluation test. 
In pre-emption test, TE can set test UE’s next transmission time as T3 slots(Nmax=2) based on UE’s RSRP configuration in the resource sensing window. The UE can transmit the initial transmission at time T2. The pre-emption sensing window will be before T3+21. 
Potential issue in WF
In last meeting, some companies raised a question on how to avoid the test UE to select the resource and send the initial transmission before sensing procedure. If the UE has a low-latency sidelink packet, it would be better to attempt to transmit the packet early even though the sensing measurement results are missing/incomplete. It’s possible to select the resource and send the initial transmission before sensing for the test UE. 
From our understanding, the network (TE) configuration can prevent the early trigger of resource (re)-selection. A possible solution is the test UE firstly configured with resource pools only and then the sidelink logical channels are configured later. UE will have enough time to accumulate sensing measurements before resource selection. Thus, a new time duration T0 is introduced for UE warming up.
[bookmark: _Ref54085284]Proposal 2: Introducing a warm up duration T0. The test UE configured with resource pools only without the sidelink logical channels. 
Test procedure
The possible test setups for re-evaluation are stated as follow. The test consists of three duration T0, T1, T2.
· [During T0, 
· the test UE is just configured with a resource pool without the MAC PDU for transmission channel configuration. 100 instrumental UEs are configured with higher RSRP. The instrumental UE i (i=0, 1, …, 99) is configured to transmit PSSCH and the corresponding PSCCH by using the slot i (i=0, 1, …, 99) in every 100slots(SCS=30KHz).]
· During T1, 
· the original 100 instrumental UE RSRP configuration can be as follow with the slot unit.
· {50, …, 64}, {85, …, 99} as high power, RSRP = -81dBm (yellow), 
· {0, …, 19+N1}, {55+N1,…, 74+N1} as medium power, RSRP = -91dBm (red), 
· {20+N1, …, 39+N1} as low power, RSRP = -101dBm(green).
· The transmission periodicity is 100 slots. 
· Where,.
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· After T1 sensing window, test UE will choose its report in candidate set={30,…,49}. 
· At the end of T1, 
· the equipment shall send one message with a SL-SCH MAC PDU to schedule the test UE to transmit the PSSCH/PSCCH with the PDB=100ms. 
· During T2, 
· A new 30 aperiodic UEs #100..129 are activated in the beginning of slot 0~29 overlapping with UEs #0…29 in T2. 
· The active UEs sets as high power and higher priority, RSRP = -81dBm (blue),
· The reservation period is 30 slots,
· The retransmission reservation period(sl-MaxNumPerReserve-r16) is 2. 
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· The re-evaluation window can include time duration slot #{0, 24} due to the limitation on before the slot -, where T3<=. 
· UE will exclude the already reported set  based on the new configuration and re-choose the resource in the set  as slot #{65, …, 84}.
· UE will finally transmit the initial PSSCH/PSCCH in slot T3’ within the time duration slot #{65, …, 84} in T2.
The possible test setups for pre-emption are stated as follow.
· After UE transmitting the initial PSSCH/PSCCH in slot T3’, the equipment can decode the SCI from test UE and configure higher priority UE with high power at the same time-frequency position T3 with test UE’s next transmission. At the same time, the TE sets low power for {T3+1, T3+ 21}.  
· UE will exclude the already reported reservation resource based on the updated pre-emption sensing window and re-choose the re-transmission in new low power occasion.
[image: ]
Figure 1. Pre-emption Test Procedure
[bookmark: _Ref46840375]Proposal 3: RAN4 shall define the test cases related to re-evaluation and pre-emption and they can be merged into one test case.
3 Summary
In this paper, we give a test case design for RAN4 V2X RRM test cases.
Proposal 1: Both re-evaluation and pre-emption test cases shall be defined because they are critical to support aperiodic higher-priority traffic in NR V2X.
Proposal 2: Introducing a warm up duration T0. The test UE configured with resource pools only without the sidelink logical channels.
Proposal 3: RAN4 shall define the test cases related to re-evaluation and pre-emption and they can be merged into one test case.
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