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1 Introduction
In last RAN4#94-e meeting, some CRs and one WF of NR V2X were agreed and some issues were remained. In this paper, we provide our views on the remaining issues in WF[1].
2 Discussion 
According to the WF, some remaining issues related core requirement can be summarized for NR V2X as follows.

	· Terminology
· V2X vs SideLink
· S-RSRP vs PSBCH-RSRP
· Measurement requirement

· S-RSSI measurement accuracy in congestion control 

· Option 1 : Reuse S-RSSI measurement accuracy in LTE-V2X

· Option 2: Other option is not precluded

· Interruption requirement

· Whether to define requirements related to case that V2X UE can schedule data on both Uu and SL 

· Option 1 : Not to define RRM requirement due to time limit

· Option 2 : Define related RRM requirement

· Option 3 : Further study
· Interruption for switching between LTE SL and NR SL

· RAN4 RRM will discuss whether and how to define the interruption requirement for switching between LTE SL and NR SL.

· Interruption for Sync. source change

· For the scenario that SL UE is changing its sync source from GNSS to a syncRef UE that is synchronized to GNSS directly or in-directly

· Option 1 : interruption is not needed to be specified

· Option 2 : interruption is needed to be specified

· Option 3 : need further discussion

· For the scenario that SL UE is changing its 

· Option 1 : interruption is not needed to be specified

· Option 2 : interruption is needed to be specified
· Unicast, group cast related
· Sidelink RLM requirement

· Postpone discussion till RAN4 94bis

· Conclusion: Do not to define sidelink RLM requirement in R16 if sidelink RLM procedure is not finalized before RAN4 94bis


2.1 Terminology 
#1. V2X vs SideLink
This WID is “5G V2X with NR sidelink”.  It means V2X service is focused. In LTE sidelink, RAN4 specified requirements for ProSe and V2X. The ProSe requirements were made under WID of “LTE Device to Device Proximity Services” and the V2X requirements were made under WID of “LTE-based V2X Services”. So, V2X terminology makes sense regarding consistency with LTE V2X.
And, RAN4 RRM CRs were approved in RAN#87-e and RAN4 RF draft CRs were endorsed in RAN4#94-e with ‘V2X’ terminology. 
Proposal 1: Use ‘V2X’ terminology for RAN4 specification.

#2. S-RSRP vs PSBCH-RSRP

In RAN1, only PSBCH-RSRP was defined for S-RSRP. So RAN4 should align terminology with RAN1.
 Proposal 2: Use ‘PSBCH-RSRP’ terminology for S-RSRP.

2.2 Measurement requirement
#1. S-RSSI measurement accuracy in congestion control

Regarding definition of SL-RSSI for NR V2X and S-RSSI for LTE V2X,
· SL RSSI : Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol.
· Sidelink RSSI (S-RSSI) is defined as the linear average of the total received power (in [W]) per SC-FDMA symbol observed by the UE only in the configured sub-channel in SC-FDMA symbols 1, 2, …, 6 of the first slot and SC-FDMA symbols 0,1,…, 5 of the second slot of a subframe.
The only difference is total number of symbols configured for PSCCH and PSSCH. 5 symbols to 12 symbols can be configured for NR PSSCH and 12 symbols for LTE PSSCH. In aspect of linear average, the difference between 5 symbols and 12 symbols seems to be small because it is contiguous symbols. So, it is recommended to reuse S-RSSI measurement accuracy in LTE-V2X.
Proposal 3: Reuse LTE V2X S-RSSI measurement accuracy in Congestion Control.
2.3 Interruption requirement

#1. Whether to define requirements related to case that V2X UE can schedule data on both Uu and SL

In LTE V2X, concurrent operation with Uu and SL was defined, however related RRM requirements including interruption were not specified since separated dedicated RF chain for different carrier frequency is assumed.  NR V2X concurrent operation is same situation as LTE V2X. So, related requirements are not necessary to be define as LTE-V2X.

Proposal 4: Not define RRM requirement related to concurrent operation with Uu and SL
#2. Interruption for switching between LTE SL and NR SL

Switching time between LTE SL and NR SL at ITS band(B47/n47) has been discussed in RF session. The candidate switching time is [140,150,210] us. And, corresponding position of switching time is not yet decided whether LTE SL subframe or NR SL slot. It impacts RRM interruption requirement. 
According to WID, NR V2X shall complement LTE V2X for advanced V2X services, however, this does not imply that NR V2X cannot support basic safety use cases. So, both LTE V2X and NR V2X can support basic safety use cases including other use cases. For UE supporting both LTE V2X and NR V2X in TDM manner, the provision of packet priority for them is not always guaranteed to the UE. And regardless of given packet priority the priority for them can be same. So scenarios to be considered are more complex. In general, NR V2X is implemented complementally to legacy LTE V2X. It means legacy LTE V2X should be not impacted by adding NR V2X. So, regarding both simplicity and guaranteeing LTE V2X, switching time and related interruption make sense to apply in NR V2X slot. However, it needs to wait RF’ conclusion. Anyway, RRM needs to specify related interruption requirement.
 Proposal 5: Define interruption for NR V2X for switching between LTE SL and NR SL

· When switching from NR SL to LTE SL in NR slot

The applied NR SL slot can be 
· PSCCH/PSSCH without PSFCH, 
· PSCCH/PSSCH with PSFCH,

· PSPSS/PSSSS/PSBCH. 
The interruption is analyzed for each NR SL slot.
For PSCCH/PSSCH slot without PSFCH, number of interrupted symbols can be different depending on both SCS and configured number of symbols, ld, in PSSCH slot when switching from NR SL to LTE SL in NR PSCCH/PSSCH slot without PSFCH as seen in Figure2-1. 
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(a) NR V2X SCS = 15kHz
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(b) NR V2X SCS = 30kHz
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(c) NR V2X SCS = 60kHz
Figure2-1. Interrupted symbols in NR SL when switching from NR SL to LTE SL in NR PSCCH/PSSCH slot without PSFCH
From Figure2-1, the number of interrupted symbols and related effective number of interrupted slot can be summarized as Table 2-1 and Table2-2 respectively.

Table2-1. Number of interrupted symbols when switching from NR SL to LTE SL in NR PSCCH/PSSCH slot without PSFCH
	
	# of interrupted symbols

	Switching time (us)
	SCS = 15kHz
	SCS = 30kHz
	SCS = 60kHz

	140
	2
	4
	8

	150
	2
	5
	9

	210
	3
	6
	12


Table2-2. Effective number of interrupted slot when switching from NR SL to LTE SL in in NR PSCCH/PSSCH slot without PSFCH
	
	# of interrupted slot

	
	Switching time of 140us
	Switching time of 150us
	Switching time of 210us

	ld
	SCS = 15kHz
	SCS = 30kHz
	SCS = 60kHz
	SCS = 15kHz
	SCS = 30kHz
	SCS = 60kHz
	SCS = 15kHz
	SCS = 30kHz
	SCS = 60kHz

	6
	0
	0
	1
	0
	0
	1
	0
	0
	1

	7
	0
	0
	1
	0
	0
	1
	0
	0
	1

	8
	0
	0
	1
	0
	0
	1
	0
	1
	1

	9
	0
	0
	1
	0
	1
	1
	0
	1
	1

	10
	0
	1
	1
	0
	1
	1
	0
	1
	1

	11
	0
	1
	1
	0
	1
	1
	1
	1
	1

	12
	1
	1
	1
	1
	1
	1
	1
	1
	1

	13
	1
	1
	1
	1
	1
	1
	1
	1
	1


As seen in Table2-2, there are effectively no interrupted cases when switching from NR SL to LTE SL in NR PSCCH /PSSCH slot without PSFCH. It means NR SL scheduling can be protected without loss. So, RAN4 should consider the effective interrupted slot.

For PSCCH/PSSCH slot with PSFCH, the PSFCH symbol is always interrupted for SCS of 15kHz, 30kHz and 60kHz when switching from NR SL to LTE SL in NR PSCCH/PSSCH slot with PSFCH because of its’ locating at 12th and 13rd symbol. PSSCH other than PSFCH is same situation with above case, however, one slot interruption can occur in the PSCCH/PSSCH slot with PSFCH because UE processes slot unit. 

For PSPSS/PSSSS/PSBCH slot, one slot interruption can occur for SCS of 15kHz, 30kHz and 60kHz when switching from NR SL to LTE SL in NR PSPSS/PSSSS/PSBCH slot.

Proposal 5-1: Define zero slot or one slot interruption depending on configured number of symbols for PSSCH and SCS  when switching from NR SL to LTE SL in PSCCH/PSSCH slot without PSFCH.

Proposal 5-2: Define one slot interruption when switching from NR SL to LTE SL in PSCCH/PSSCH slot with PSFCH.

Proposal 5-3: Define one slot interruption when switching from NR SL to LTE SL in PSPSS/PSSSS/PSBCH slot.

· When switching from LTE SL to NR SL in NR slot
When switching from LTE SL to NR SL in NR slot, regardless of NR physical channel type, one slot interruption can occur.
Proposal 5-4: Define one slot interruption when switching from LTE SL to NR SL in NR slot.

· When switching from NR SL to LTE SL in LTE subframe
When switching from NR SL to LTE SL in LTE subframe, one subframe interruption can occur.

Proposal 5-5: Define one subframe interruption when switching from NR SL to LTE SL in LTE subframe.

· When switching from LTE SL to NR SL in LTE subframe
When switching from LTE SL to NR SL in LTE subframe, one subframe interruption can occur.

Proposal 5-6: Define one subframe interruption when switching from LTE SL to NR SL in LTE subframe.

#3. Interruption for sync source change from GNSS to a syncRef UE that is synchronized to GNSS directly or in-directly
In LTE-V2X, interruption was not separately specified for synchronization source change from GNSS to a syncRef UE that is synchronized to GNSS directly or in-directly assuming UE’s SLSS transmission timing is aligned to SyncRef UE’s SLSS transmission timing. It means it does not drop any V2X data transmission or reception and only drops SLSS transmission to search a SyncRef UE. Related requirement was already covered in selection/reselection of V2X Synchronization Reference Source. So, NR V2X is same situation.

Proposal 6: Not define interruption for Sync. source change from GNSS to a syncRef UE that is synchronized to GNSS directly or in-directly because related requirement is already specified in selection/reselection of V2X synchronization reference source.

#4. Interruption for Sync. source change from gNB to eNB or eNB to gNB
Sync source change scenario from gNB to  eNB or eNB to gNB is needed to be clarified. For clarification, the following cases are analyzed.
· UE operating at only SL

· UE capable of receiving DL synchronization signal from gNB and eNB

· The sync source change is applicable, however it is up to UE implementation.
· UE not capable of receiving DL synchronization signal from gNB and eNB

· The sync source change is not applicable. 
· UE operating at Uu(gNB Pcell) + SL

· Regarding Uu RAT handover(gNB(eNB or eNB(gNB) with NR V2X SL, so far, any concurrent operating band for NR Uu + NR V2X SL and LTE Uu + NR V2X SL is not defined in RF session in Rel-16. So, it means that it is not necessary to consider Uu RAT handover scenario with NR V2X SL in Rel-16.
· Regardless of the Uu RAT handover, some UEs are capable of receiving DL synchronization signal from eNB. 
· UE capable of receiving DL synchronization signal from eNB

· The sync source change is applicable, however it is up to UE implementation.

· UE not capable of receiving DL synchronization signal from eNB

· The sync source change is not applicable. 
· UE operating at Uu(eNB Pcell) + SL

· So far, no Uu RAT handover from LTE standalone to NR standalone is specified. So, Uu RAT handover(eNB(gNB) with NR V2X SL does not need to be considered.
· Regardless of the Uu RAT handover, some UEs are capable of receiving DL synchronization signal from gNB. 

· UE capable of receiving DL synchronization signal from gNB

· The sync source change is applicable, however it is up to UE implementation.
· UE not capable of receiving DL synchronization signal from gNB

· The sync source change is not applicable. 
Based on the analysis, it is up to UE implementation whether sync source change from gNB to  eNB or eNB to gNB is supported or not. So, it is not necessary to define the related interruption requirement.

Proposal 7: Not define interruption for sync source change from gNB to eNB or eNB to gNB in Rel-16

2.4 Unicast, group cast related

#1. Sidelink RLM requirement
Regarding SL RLM procedure is not finalized before RAN4 94bis-e, the conclusion in WF applies.

Proposal 8: Not define SL RLM requirement in Rel-16
3 Conclusion
In this paper, we provided our views and proposals on the remaining issues for NR V2X RRM requirements.
For terminology,
Proposal 1: Use ‘V2X’ terminology for RAN4 specification.
Proposal 2: Use ‘PSBCH-RSRP’ terminology for S-RSRP.

For Measurement requirement related,
Proposal 3: Reuse LTE V2X S-RSSI measurement accuracy in Congestion Control.
For interruption requirement related,
Proposal 4: Not define RRM requirement related to concurrent operation with Uu and SL
Proposal 5: Define interruption for NR V2X for switching between LTE SL and NR SL

Proposal 5-1: Define zero slot or one slot interruption depending on configured number of symbols for PSSCH and SCS  when switching from NR SL to LTE SL in PSCCH/PSSCH slot without PSFCH.

Proposal 5-2: Define one slot interruption when switching from NR SL to LTE SL in PSCCH/PSSCH slot with PSFCH.

Proposal 5-3: Define one slot interruption when switching from NR SL to LTE SL in PSPSS/PSSSS/PSBCH slot.

Proposal 5-4: Define one slot interruption when switching from LTE SL to NR SL in NR slot.

Proposal 5-5: Define one subframe interruption when switching from NR SL to LTE SL in LTE subframe.

Proposal 5-6: Define one subframe interruption when switching from LTE SL to NR SL in LTE subframe.

Proposal 6: Not define interruption for Sync. source change from GNSS to a syncRef UE that is synchronized to GNSS directly or in-directly because related requirement is already specified in selection/reselection of V2X synchronization reference source.

Proposal 7: Not define interruption for sync source change from gNB to eNB or eNB to gNB in Rel-16

For unicast, group cast related
Proposal 8: Not define SL RLM requirement in Rel-16
Reference
[1] R4-2002230, “WF on NR V2X RRM requirement”, LG Electronics, MediaTek
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