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1 Introduction
In last RAN4 meeting, a WF about NR V2X RRM requirement was approved. The open issues about measurement are listed below.
	· Do not define dedicated requirement for re-evaluation behaviour. 
· RAN4 to evaluate both of PSSCH DMRS and PSCCH DMRS measurement accuracy based on the simulation. Whether to define both of them or only the worst case can be decided after the evaluation.
· The simulation assumption is captured in R4-2002232.
· Consider only 1 shot when defining the accuracy requirement for L1 SL-RSRP.
· Define PSCCH measurement requirement based on 10 PRBs and 2 symbols.
· Define PSSCH measurement requirement
· Postpone the discussion till RAN4 #94bis 
· Collision between PSSCH-DMRS and PSCCH
· Postpone the discussion till RAN4 #94bis
· Do not define S-RSSI in autonomous resource reselection.
· Companies are encouraged to submit the L1 SL-RSRP measurement simulation results in next RAN4 meeting.
· SINR side condition for L1 SL-RSRP
· Option 1: Follow LTE side condition for L1 SL-RSRP measurements 
· Option 2: The SNR side condition for L1 SL-RSRP measurements shall be larger than the SNR for 1st stage SCI successful decoding
· Discuss whether the definition on PSSCH RSRP in multiple antennas configuration impact RAN4 spec.
· Option 1: Send the LS to RAN1 for further clarification
· Option 2: Add an editor note, “If RAN1 agrees to an RSRP measurement procedure for multiple Tx port that RAN4’s accuracy requirement defined based on single Tx port may not apply, companies can re-discussion on RSRP accuracy requirement based on the RAN1’s agreement”.
· Option 3: Multiple Tx antenna configuration doesn’t impact the RSRP calculation in RAN4.
· S-RSSI measurement accuracy in congestion control 
· Option 1 : Reuse S-RSSI measurement accuracy in LTE-V2X
· Option 2: Other option is not precluded



In RAN1 #98bis meeting, some agreements on re-evaluation procedure for resource reselection are listed as follow. 
	Agreements:
· Resource (re-)selection procedure supports re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation
· The re-evaluation of the (re-)selection procedure for a resource reservation signalled in a moment ‘m’ is not required to be triggered at moment > ‘m – T3’ (i.e. resource reselection processing time needs to be ensured)
· FFS condition to change resource(s) from previous iteration to resource(s) from current iteration
· FFS relationship of T1 and T3, if any
· FFS whether to handle it differently for blind and feedback-based retransmission resources
· 



In RAN1 #100emeeting, some agreements on re-evaluation procedure for resource reselection are listed as follow. 
	Agreements:
· For re-evaluation of a pre-selected resource contained in a slot ‘k’ to be first time signaled in a slot ‘m’, where k ≥ m, 
· Step 1 of the resource (re-)selection procedure is performed at least at the moment ‘m-T3’, and if the pre-selected resource is not in the identified candidate resource set, Step 2 is triggered for reselection of the resource 
· Re-evaluations before the moment ‘m-T3’ or after ‘m-T3’ but before ‘m’ are not precluded and are up to UE implementation 
· FFS whether to mandate a UE to perform Step 1 checking every slot before ‘m-T3’
· FFS whether evaluation of Step 2 has to ensure any introduced timing restrictions between pre-selected and re-selected resources when re-evaluation is triggered, and whether it is allowed to change the pre-selected but not reserved resources which are still in the candidate resource set in order to ensure the timing restrictions
· FFS whether for the case of enabled periodic reservation, already reserved resources in upcoming periods can be re-evaluated



In this paper, we will discuss on the RAN4 measurements’ open issues based on RAN1’s newest agreements.
2 Re-evaluation procedure for sidelink - Mode 2
[bookmark: _Ref20669724]Different to LTE sidelink, two new procedures are introduced in NR sidelink autonomous resource reselection.
· Re-evaluation
· Pre-emption
The general description of pre-emption procedure has already agreed to capture in resource reselection requirement. Thus, the re-evaluation procedure shall also be captured in resource reselection requirement with general description.
After resource (re-)selection procedure, the UE will determine a subset of resources for PSSCH/PSCCH transmission. The resource reservation period and time-frequency resource assignment information will be transmitted by UE. In NR sidelink, the same UE shall re-evaluate the reserved resources before transmission of SCI with reservation. 
[bookmark: _Ref28614546][bookmark: _Ref36914446]Proposal 1: Capture the re-evaluation procedure as part of resource (re-)selection requirement as following sentence:
After resource (re-)selection procedure, the UE shall re-evaluate the reserved resources by L1 SL-RSRP before transmission of SCI with reservation. 
3 L1 SL-RSRP
Measurement on multiple DMRS antenna ports
	RAN1 #100-e meeting
Agreements
· The "Number of DMRS ports" field in 1st stage SCI indicates DMRS port(s) of PSSCH with one bit. 
· "0" means to use a port 1000 and "1" means to use tow ports 1000/1001. 
· Both PSSCH antenna ports are defined to be CDM group 0. 
· Note: how to capture this is up to editors.


In NR sidelink, the PSSCH supports at most 2 layers MIMO transmission. When UE is configured to use PSSCH-RSRP in resource reselection, UE needs to conduct a fair comparison between the RSRP measured from single antenna port and RSRP measured from two antenna ports. PSSCH-RSRP is used to evaluate whether a certain resource could be used to transmission signals. 
RAN1 had agreed the DMRS design with only 1 CDM group and only two scenarios are shown as follow. 
· Scenario 1: CDM group 0, DMRS port 0 (single port)
· Scenario 2: CDM group 0, DMRS port 0 and 1 (dual ports)
The ratio of PDSCH EPRE to DMRS EPRE shall be 0 when CDM group number equals 1. Thus, there is no power boosting for DMRS. 
Based on RAN1’s agreement, if there are two transmission UEs, each UE’s transmit power per RE is P. Assuming UE1 uses single antenna port with CDM group=1, it means that the calculated DMRS RSRP for UE1 will be power P (not consider the estimation bias and path loss). Assuming UE2 uses two antenna ports transmission with CDM group=1, it means each antenna port’s DMRS RSRP power will be P/2. Therefore, UE shall calculate the PSSCH-RSRP with the sum of all transmission antenna ports. 
[bookmark: _Ref28614567][bookmark: _Ref31897710]Proposal 2: The PSSCH-RSRP shall be calculated by the sum of all transmission antenna ports.
Side condition
The agreed L1 SL-RSRP measurements should be conducted after decoding of associated 1st stage SCI. It means at least the side condition of L1 SL-RSRP measurements should equal with the SNR for correctly decoding the PSCCH of 1st stage SCI. Currently, RAN1 had already agreed some NR PSCCH design. The PSCCH DMRS pattern can reuse NR PDCCH DMRS pattern. 
	RAN1 #98bis meeting
Agreements:
· Rel-15 NR PDCCH DMRS pattern is reused for PSCCH DMRS pattern.	
· For frequency-domain pattern for PSCCH DMRS, reuse Rel-15 NR PDCCH DMRS, i.e., comb-4 fixed RE mapping for PSCCH DMRS.
· (Working assumption) For time-domain pattern for PSCCH DMRS, every symbol of PSCCH has PSCCH DMRS REs.
· FFS: how to initialize DMRS sequence generator


Based on the discussion above, a reasonable PSCCH configuration should be 10PRBs and 2 symbols. The typical PSCCH simulation configuration is shown as follow.
Table 1. NR sidelink PSCCH Parameters
	Parameter
	Unit
	Value

	
at antenna port 
	dBm/15kHz
	-98

	Active cell(s)
	
	Cell 1(Serving Cell)

	SCS
	KHz
	15

	Allocated resource blocks(see Note 1)
	
	10

	OFDM Symbols per slot (see Note 2)
	
	2

	Modulation
	
	QPSK

	Payload (without CRC)
	Bits
	41(see Note 3)

	CRC
	Bits
	24

	SCI Format 
	
	0-1

	Number of PSCCH transmissions
	
	1

	Timing offset (Note 4)
	
	CP/2-12Ts

	Frequency offset (Note 5)
	Hz
	+1200

	Synchronization
	
	gNB or gNB-equivalent

	Antenna configuration
	
	1x2 Low

	Propagation conditions
	-
	AWGN

	Note 1:	PSCCH candidate numbers of PRBs are {10, 12 15, 20, 25}.
Note 2:	PSCCH for 1st stage SCI with 2 and 3 symbols is supported.
Note 3:   One possible PSCCH payload size with Nmax=3. The detail payload size depends on RAN1 design. 
Note 3:	Time offset of Sidelink UE receive signal with respect to gNB reference timing.
Note 4:	Frequency offset of Sidelink UE with respect to gNB reference frequency.


[bookmark: _Ref28614570]We have a preliminary simulation results for PSCCH decoding as follow. According to the simulation result, we can see that the SNR=-4dB fulfill the performance for 1% BLER of PSCCH. Thus, the side condition for L1 SL-RSRP measurements shall be -4dB.
[image: ]


[bookmark: _Ref36914450]Proposal 3: The side condition for L1 SL-RSRP measurements shall be -4dB to guarantee successful decoding of 1st stage SCI on this SNR level. 
4 S-RSSI
In legacy LTE sidelink, no PSFCH was introduced. Considering the new PSFCH has precluded in NR sidelink S-RSSI calculation, it means the symbol number for S-RSSI calculation is less than legacy LTE. Based on our evaluation, it can be found that the accuracy impact of averaging for different symbol number is relative smaller than the RF gain settling. Thus, we agree on reusing the legacy LTE S-RSSI requirement in NR sidelink.
[bookmark: _Ref36914453]Proposal 4: Reusing LTE S-RSSI requirement in NR congestion control.
5 Summary
In this paper, we have some discussion on the sidelink measurements requirement.
Proposal 1: Capture the re-evaluation procedure as part of resource (re-)selection requirement as following sentence:
After resource (re-)selection procedure, the UE shall re-evaluate the reserved resources by L1 SL-RSRP before transmission of SCI with reservation.
Proposal 2: The PSSCH-RSRP shall be calculated by the sum of all transmission antenna ports.
Proposal 3: The side condition for L1 SL-RSRP measurements shall be -4dB to guarantee successful decoding of 1st stage SCI on this SNR level.
Proposal 4: Reusing LTE S-RSSI requirement in NR congestion control.
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