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1 Introduction
In legacy LTE, RAN4 RRM defined the requirement for initiation/cease of SLSS transmission. V2X UE needs to measure RSRP to evaluate whether to initiate/cease SLSS transmission when UE uses serving cell/PCell/GNSS as synchronization reference source. V2X UE needs to measure S-RSRP to evaluate whether to initiate/cease SLSS transmission when UE use SyncRef UE as synchronization reference source.
In RAN1 #96 meeting, the synchronization reference source priority rules have been agreed on sidelink synchronization mechanism.
	RAN1 #96 Agreements:
· Whether GNSS-based synchronization or gNB/eNB-based synchronization is used is (pre)-configured.  
· The following table is a working assumption
	GNSS-based synchronization
	gNB/eNB-based synchronization

	· P0: GNSS 
· P1: the following UE has the same priority: 
· UE directly synchronized to GNSS 
· P2: the following UE has the same priority: 
· UE indirectly synchronized to GNSS
· P3: the remaining UEs have the lowest priority.
	· P0: gNB/eNB
· P1’: UE directly synchronized to gNB/eNB 
· P2’: UE indirectly synchronized to gNB/eNB 
· P3’: GNSS 
· P4’: UE directly synchronized to GNSS 
· P5’: UE indirectly synchronized to GNSS
· P6’: the remaining UEs have the lowest priority. 






In this paper, firstly, we initiate the discussion about the RAN4 specification impact of initiation/cease of SLSS transmission based on the newest RAN1’s agreement. Next, we discuss the definition of S-RSRP and also give some initial simulation results. Finally, we will discuss the impact of autonomous resource reselection with the measurement.
2 Initiation/cease of SLSS transmission
Firstly, RAN4 should wait RAN4 RF session and RAN1 to identify which following scenarios should be discussed in RRM requirement.
· V2X UE sidelink working on dedicated carrier
· InC UE directly sync. with gNB
· InC UE directly sync. with eNB
· InC UE directly sync. with GNSS
· OoC UE directly sync. with GNSS
· OoC UE directly sync. with SyncRef UE
· V2X UE sidelink working on shared carrier
· InC UE directly sync. with gNB
· InC UE directly sync. with eNB
· InC UE directly sync. with GNSS
[bookmark: _Ref16263829]Proposal 1: RAN4 should wait RAN4 RF session and RAN1 to identify which scenarios should be discussed in RRM requirement.
SLSS Transmission in EN-DC/NE-DC network
From RAN1’s agreement, both eNB and gNB can be the synchronization source. In EN-DC/NE-DC network, it’s not reasonable to re-use the criteria to always use the PCell as the synchronization source in LTE V2X. For example, there is an EN-DC network in the Figure 1. RSRP of gNB(PSCell) is obviously better than the RSRP of eNB(PCell) for UE-2. If SLSS transmission is based on PCell’s RSRP, UE-2 will transmit the SLSS. However, UE-2 is very close to gNB and dosen’t need to transmit the SLSS based on PSCell’s RSRP. SyncRef UE as sync source to transmit SLSS is a supplement mechanism of gNB/eNB as sync source and has lower synchronization priority. Thus, it’s not reasonable to ask UE-2 to transmit the SLSS. UE is better to select eNB(PCell) or gNB(PSCell) as synchronization reference source based on their RSRP results.
[image: ]
[bookmark: _Ref16187541]Figure 1. An example of S-SSB transmission in an EN-DC scenario
[bookmark: _Ref16253965]Proposal 2: UE is better to choose PCell or PScell as synchronization reference source based on their RSRP results.
Serving Cell/PCell/PSCell as synchronization reference source
RAN4 RRM could start to discuss this requirement for serving cell/PCell as synchronization reference source. This requirement could directly re-use NR intra-frequency measurement with/without gaps requirement when NR cell is the synchronization reference source. It could also directly refer on LTE intra-frequency measurement requirement as legacy LTE V2X when LTE cell is the synchronization reference source.
[bookmark: _Ref16263834]Proposal 3: The measurement time could re-use NR intra-frequency measurement with/without gaps time when NR serving cell is used as synchronization reference source.
Evaluation time
Generally, the evaluation time for UE to check whether the channel condition fulfills one criteria should be a multiple of the L1 measurement periods for RSRP/S-RSRP because the small scale fading impact should be alleviated in the evaluation time. For example, in NR idle mode, the relation between evaluation time and the measurement time for cell re-selection is shown as follow. Evaluation time can be 3-4 times of measurement time. In legacy LTE, the S-RSRP evaluation time is 2 times of measurement time. In NR V2X, it’s proposed also to use 2 times of measurement time for initiation/cease of SLSS transmission evaluation time.
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	

	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)


[bookmark: _Ref16263837]Proposal 4: The evaluation time should be at least 2 times of measurement time for initiation/cease of SLSS transmission.
3 S-RSRP 
In NR, the SS-RSRP measurement definition is as follow.
	SS reference signal received power (SS-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals. The measurement time resource(s) for SS-RSRP are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration. If SS-RSRP is used for L1-RSRP as configured by reporting configurations as defined in 3GPP TS 38.214 [6], the measurement time resources(s) restriction by SMTC window duration is not applicable.
For SS-RSRP determination demodulation reference signals for physical broadcast channel (PBCH) and, if indicated by higher layers, CSI reference signals in addition to secondary synchronization signals may be used. SS-RSRP using demodulation reference signal for PBCH or CSI reference signal shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals taking into account power scaling for the reference signals as defined in 3GPP TS 38.213 [5]. If SS-RSRP is not used for L1-RSRP, the additional use of CSI reference signals for SS-RSRP determination is not applicable.
…


[bookmark: _Ref16263819]Observation 1. SS-RSRP is defined based on SSS in NR. DMRS of PBCH is optional.
Currently, RAN1 also have some agreements for the NR V2X synchronization signals design. S-SSS uses two repetition sequence with the same length as NR. Thus, NR V2X UE could choose more measurement elements than NR UE. 
	RAN1 #96bis meeting
Agreements:
· In NR V2X, S-SSB bandwidth is 11RBs. 
· PSBCH spans 11RBs.
· The S-SSB is designed following combination 1.
· Length-127 M-sequences for S-PSS and length-127 Gold sequences for S-SSS
· Two symbols are used for each of S-PSS and S-SSS, respectively.
RAN1 #97 meeting
Working assumption:
· For the NR SLSS, 
· Same sequence is used for both symbols of S-PSS
· Same sequence is used for both symbols of S-SSS
· S-PSS detection search window: 80ms and 160ms.



Obviously, the S-RSRP measurement performance will be the same as NR if UE only choose one SSS symbol. In NR V2X, it is worthwhile to check how much measurement improvement can be achieved by additional SSS symbol.  
To compare the performance gain for two symbol S-SSS S-RSRP over one symbol S-SSS, the preliminary simulation results are shown as follow. Table 1 provides the delta RSRP statics based on sample number N=2 which is the agreed measurement sample number in legacy LTE, with any 2 samples separated by at least 160ms. According to the simulation results, we can see that the S-RSRP absolute accuracy difference between two S-SSS symbols and one S-SSS symbol is approximately about 0.2dB when N=2.
 [image: ][image: ]
[bookmark: _Ref16774400]Observation 2: The S-RSRP absolute accuracy difference between two S-SSS symbols and one S-SSS symbol is approximately about 0.2dB when sample number N=2.
It can’t foresee much benefit to use 2 S-SSS symbols to calculate the S-RSRP but increasing UE’s complexity. To speed up the RAN4 V2X schedule, it’s better to re-use current NR’s conclusion with one SSS symbol as the baseline. To tradeoff the performance and cost, whether choosing one or two SSS symbols to measure the S-RSRP could be left to UE itself.
[bookmark: _Ref16263840]Proposal 5: RAN4 should re-use current NR intra-frequency RSRP accuracy requirement in NR V2X based on one symbol SSS. Whether using more SSS or even PSBCH DMRS is left to UE’s implementation.
4 Autonomous Resource Reselection
In legacy LTE V2X, two measurement metrices are used for sidelink UE to autonomously reselect the resource.
· PSSCH-RSRP
· S-RSSI

All sidelink communications are broadcast in LTE V2X. Thus, the precoding is not used in PSSCH channel. In NR V2X, MIMO transmission will be supported for the unicast communication, which implies that the precoding may be used to the data channel and the associated DMRS. Note that PSSCH-RSRP is used to evaluate the data traffic busy ratio in subframes to decide whether exclude the subframe in candidate resources. With precoding, UE#1 may observe low RSRP from UE#2 (and vice versa) and then both UE may decide to transmit signals to UE#3 on the same radio resource.
[image: ]
Furthermore, the UE cannot to know the reason of higher PSSCH-RSRP is from busy traffic or precoding gain. 
[bookmark: _Ref16263843]Proposal 6: RAN4 should wait RAN1’s decision on which measurement metric should be used in autonomous resource reselection.
To evaluate the sub-channel traffic busy ratio, S-RSSI is measured except the 1st AGC symbol and the last GP symbol in LTE V2X. In NR, the feedback channel (PSFCH) is introduced to transmit the HARQ feedback in groupcast and unicast communication. The feedback channel power would impact the measurement of the data traffic power in S-RSSI measurement metric. RAN4 RRM should discuss whether include the PSFCH symbols in S-RSSI measurement metric.
[bookmark: _Ref16263846]Proposal 7: In the definition of S-RSSI measurement, RAN4 should discuss whether to exclude the symbols which is used for feedback channel. 
5 Summary
In this paper, we give an overview for RAN4 spec. measurement impact based on RAN1’s NR V2X design.
Observation 1. SS-RSRP is defined based on SSS in NR. DMRS of PBCH is optional.
Observation 2: The S-RSRP absolute accuracy difference between two S-SSS symbols and one S-SSS symbol is approximately about 0.2dB when sample number N=2.
Proposal 1: RAN4 should wait RAN4 RF session and RAN1 to identify which scenarios should be discussed in RRM requirement.
Proposal 2: UE is better to choose PCell or PScell as synchronization reference source based on their RSRP results.
Proposal 3: The measurement time could re-use NR intra-frequency measurement with/without gaps time when NR serving cell is used as synchronization reference source.
Proposal 4: The evaluation time should be at least 2 times of measurement time for initiation/cease of SLSS transmission.
Proposal 5: RAN4 should re-use current NR intra-frequency RSRP accuracy requirement in NR V2X based on one symbol SSS. Whether using more SSS or even PSBCH DMRS is left to UE’s implementation.
Proposal 6: RAN4 should wait RAN1’s decision on which measurement metric should be used in autonomous resource reselection.
Proposal 7: In the definition of S-RSSI measurement, RAN4 should discuss whether to exclude the symbols which is used for feedback channel.
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