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	Ericsson

	8.11.4
	R4-166254
	other
	RRM requirements for LTE-V2V
	Qualcomm


1.1 UE Tx timing requirement
Proposals from companies:

	Companies
	Proposals

	R4-165605
LGE
	· UE transmission timing

· eNB as timing reference (IC)

· TA : NTAoffset=0, NTA,SL=0

· TE : Reuse the existing requirement

· GNSS as timing reference (IC, OoC)

· TA : NTAoffset=0, NTA,SL =0

· TE : +/- 12 Ts 

· SyncRef UE as timing reference (OoC)

· Reuse the existing requirement in OoC

	R4-165684
Nokia
	Proposal 1: RAN4 needs to study the UE tracking performance when SyncRef UE is used as sync source for high speed scenario. 

Proposal 2: All TA requirements for V2V are defined based on NTA,SL=0. Misalignment between GNSS and eNB timing is handled by implementation.

	R4-165970
Huawei, HiSilicon
	· For in-coverage
7.16.2.1.3
GNSS as timing reference 

The requirements in this subclause are applicable when the reference timing used for deriving ProSe transmission is GNSS.

The sidelink transmissions takes place 
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 is employed. The transmission timing error for sidelink transmissions shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.16.2.1.3-1.

Table 7.16.2.1.3-1: Te Timing Error Limit
Sidelink Bandwidth (MHz)

Te
≥1.4
12*TS
Note:
TS is the basic timing unit defined in TS 36.211

· For out-of-coverage
11.2.2.2
GNSS as timing reference
The requirements in this subclause are applicable when the reference timing used for deriving ProSe transmission is GNSS.

The sidelink transmissions takes place 
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[16]. The transmission timing error for sidelink transmissions shall be less than or equal to (Te where the timing error limit value Te is specified in Table 11.2.2.2-1.

Table 11.2.2.2-1: Te Timing Error Limit
Sidelink Bandwidth (MHz)

Te
≥1.4
12*TS
Note:
TS is the basic timing unit defined in TS 36.211



	R4-165836
Ericsson
	Table 1: Simulation assumptions studying the V2V UE timing performance
Parameters
Value
Comments
Frame structure type
1
FDD
Measurement bandwidth
6 resource blocks
System bandwidth
50 resource blocks
 
L1 measurement period
200ms
Snapshot periodicity

40ms

Measure S-RSRP on DMRS in each PSBCH subframe

L3 filtering
Disabled
 
Transmit antenna
1
 
Receive antennas
2
Strongest value after L1 filtering over RX1 and RX2 branches is reported
Propagation conditions
AWGN CFO 0Hz, 
AWGN CFO 2700Hz,
ETU500 CFO 0Hz,
ETU500 CFO 1180Hz,
ETU500 CFO 1770Hz,
EVA2700 CFO 0Hz,
EVA2700 CFO 1180Hz,
EVA2700 CFO 1770Hz

CFO: carrier frequency offset
CP length
Normal
 
Carrier frequency
5.9GHz
 
Es/Iot
-6 dB … 3 dB
AWGN noise 
· Proposal #1: RAN4 is to study the timing performance (Te) of V2V UE when it is synchronized to other V2V UEs using the channel model in Table 1. 

	R4-165838
Ericsson
	· Observation #1: The network can take into account the timing misalignment between WAN and sidelink when scheduling the UE provided that this information is known to the network. 

· Proposal #1: The serving eNodeB is allowed to avoid transmission/reception in the subframe(s) or symbols immediately after a V2V burst or WAN subframes depending on the length of timing mismatch between WAN and V2V.

· Proposal #2: V2V capable UE is allowed to drop the transmissions/reception in the subframes or symbols immediately after a V2V burst or WAN subframes depending on the length of timing mismatch between WAN and V2V.

· Proposal #3: The magnitude of timing misalignment between WAN timing and sidelink timing based on which subframes/symbols immediately after WAN/V2V subframes are dropped is defined as CP length.


Open issues:
· Requirement for eNB as time reference: 

· TA and TE
· Option1: (LGE) 
· TA: NTAoffset=0 and NTA,SL=0;
· TE: Reuse the existing requirement
· Option2: (Huawei, HiSilicon)
· NTAoffset referring to TS36.211 and NTA,SL=0;
· Option3: (Nokia)
· All TA requirements for V2V are defined based on NTA,SL=0.
· Requirement for GNSS as time reference
· TA values for TE requirements:
· Option1 (LGE): 
· NTAoffset = 0 and NTA,SL =0;
· Option2 (Huawei, HiSilicon) : 
· NTA,SL =0 and
· For in-coverage: NTAoffset refer to TS36.211
· For out-of-coverage: NTA,SL =0,  NTAoffset = 0
· Option 3 (Nokia): 
· All TA requirements for V2V are defined based on NTA,SL=0.
· Misalignment between GNSS and eNB timing
· Option1: (Nokia)
· The issue can be handled by implementation. 
· Option2: (Ericsson)
· The serving eNodeB is allowed to avoid transmission/reception in the subframe(s) or symbols immediately after a V2V burst or WAN subframes depending on the length of timing mismatch between WAN and V2V.
· V2V capable UE is allowed to drop the transmissions/reception in the subframes or symbols immediately after a V2V burst or WAN subframes depending on the length of timing mismatch between WAN and V2V.
· The magnitude of timing misalignment between WAN timing and sidelink timing based on which subframes/symbols immediately after WAN/V2V subframes are dropped is defined as CP length.
· Requirement for SyncRef UE as time reference

· Option1: (LGE)
· Reuse the existing requirement in OoC

· Option2: RAN4 needs to study UE timing performance. (Nokia, Ericsson)
· Option 2a: (Nokia)
·  RAN4 needs to study the UE tracking performance when SyncRef UE is used as sync source for high speed scenario.
· Option 2b: (Ericsson)
· For TE requirements (Ericsson)
· RAN4 is to study the timing performance (Te) of V2V UE when it is synchronized to other V2V UEs using the channel model in Table 1
Table 1: Simulation assumptions studying the V2V UE timing performance
	Parameters
	Value
	Comments

	Frame structure type
	1
	FDD

	Measurement bandwidth
	6 resource blocks
	

	System bandwidth
	50 resource blocks
	 

	L1 measurement period
	200ms
	

	Snapshot periodicity
	40ms
	Measure S-RSRP on DMRS in each PSBCH subframe

	L3 filtering
	Disabled
	 

	Transmit antenna
	1
	 

	Receive antennas
	2
	Strongest value after L1 filtering over RX1 and RX2 branches is reported

	Propagation conditions
	AWGN CFO 0Hz, 
AWGN CFO 2700Hz,
ETU500 CFO 0Hz,
ETU500 CFO 1180Hz,
ETU500 CFO 1770Hz,
EVA2700 CFO 0Hz,
EVA2700 CFO 1180Hz,
EVA2700 CFO 1770Hz
	CFO: carrier frequency offset

	CP length
	Normal
	 

	Carrier frequency
	5.9GHz
	 

	Es/Iot
	-6 dB … 3 dB
	AWGN noise 


Discussion:
Agreements:
· For UE Tx timing Requirement based GNSS 
· TA value for TE requirements is NTA,SL =0
1.2 Selection/Reselection of synchronization reference
Proposals from companies:

	Companies
	Proposals

	R4-165024
Intel
	Proposal #1:
GNSS synchronization source is considered to have sufficient reliability in case it allows UE to satisfy the timing and frequency accuracy requirements. UE is expected to obtain estimates of the GNSS synchronization signal timing and frequency accuracy.

Proposal #2:
Study mechanisms to prevent fast changes to/from GNSS synchronization source.

Proposal #3:
Further investigate the SLSS detection requirements taking into account increased SLSS period, increased frequency range, and high mobility conditions.

	R4-165605
LGE
	· Selection/Reselection of Sync Reference 
· SyncRef UE (OoC)

· Tdetect,SyncRef UE is defined as 3 seconds at SCH Es/Iot ≥ -3 dB, provided that the V2V UE is allowed to drop a maximum of 14% of its transmissions at the physical layer for the purpose of SyncRef UE selection / reselection.

	R4-165968
Huawei, HiSilicon
	Until now, the prioritization of sidelink synchronization sources and criteria to select between signals received with the same priority has not been finally specified for V2V communication in RAN1/2. It is difficult for RAN4 to start the discussion on the related RRM requirements and complete these requirements during this meeting.

	R4-165684
Nokia
	Proposal 3: Requirements are not defined for selection/reselection of GNSS as sync source.

Proposal 4: RAN4 to evaluate the SLSS detection performance in high speed, and further discuss the allowed dropping rate for SLSS detection requirement.

	R4-165841
Ericsson
	Observations:

· In order to obtain similar SLSS detection accuracy as for Rel-12 a UE would need to drop 2s of sidelink transmissions every 20s, which implies that a V2V UE would be unable to fulfill service requirements.

· In some cases a V2V UE does not need to continuously search for SLSS

· E.g., when GNSS has higher synchronization priority than SLSS-based synchronization and the UE is accurately synchronized to GNSS.

Proposal:

· A V2V UE is not allowed to drop sidelink transmissions for the purpose of detection of new Sync Ref UEs if GNSS is (pre)configured to have higher synchronization priority than SLSS-based synchronization and the UE is accurately synchronized to GNSS.

· Otherwise, RAN4 should discuss the need to drop a fraction of sidelink transmission for the purpose of SLSS detection from a new sync-ref UE or to increase the detection time. 

	R4-166148
Ericsson
	Proposal 1: A UE in V2V operation that is connected to RAN shall be able to acquire GNSS time information within 20 seconds.

Proposal 2: A UE in V2V operation that is outside coverage of RAN shall be able to acquire GNSS time information within [3] minutes.

	R4-166451
Ericsson
	Proposal: UE capable of multiple GNSS system and configured to use GNSS for time synchronization for V2V operation shall select the GNSS system that leads to the smallest absolute value of the time misalignment between the WAN reference timing and the SL reference timing.

	R4-166254
Qualcomm
	Observation 1: For V2V RRM, we agreed to define a requirement on the transmission timing accuracy with GNSS as the synchronization reference. Further, we agreed to study additional requirements that involve GNSS as a synchronization source.

Observation 2: RAN4 did not discuss or specify the minimum GNSS signal quality for which the GNSS related RRM requirements have to be met.

Proposal 1: Adopt the minimum signal quality requirements from Section 6.2 of TS 36.171 for V2V RRM requirements related to GNSS as a synchronization source (as summarized in Table 1 and Table 2).

Proposal 2: The requirements on the minimum accuracy of GNSS as specified in Section 6.2.1 of TS 36.171 should be taken into account while defining any requirements with GNSS as the synchronization source. 

Observation 3: RAN1 has made a working assumption to increase the SLSS/PSBCH periodicity from 40ms (in Rel-12/Rel-13) to 200ms for V2V.

Proposal 3: De-prioritize RAN4 evaluation on SLSS related requirements (S-RSRP measurement accuracy, SyncRef UE selection/reselection) for high speed scenarios.

Observation 4: Some of the existing Rel-12/Rel-13 requirements using SLSS (e.g., SyncRef UE selection / reselection delay in Section 11.5.2 [TS 36.133]) assume a SLSS periodicity of 40ms. 

Proposal 4: RAN4 should revise the SLSS related requirements (e.g., SyncRef UE selection / reselection delay in Section 11.5.2 [TS 36.133]) for higher SLSS periodicity (if agreed in RAN1) such that the underlying requirement in terms of # of SLSS periods does not change.


Open issues:
· Whether RAN4’s discussion will be deferred to V2X WI?
· Option1: Yes
· Option2: No
· Specify the requirement of selection/re-selection of GNSS as synchronization source
· Option1: (Intel)
· GNSS synchronization source is considered sufficiently reliable
· Study mechanisms to prevent fast changes to/from GNSS synchronization source.
· Option2: Specify related requirements for GNSS resource selection/ reselection
· GNSS signal requirements
· Option 1:
· Adopt the minimum signal quality requirements from Section 6.2 of TS 36.171
· The requirements on the minimum accuracy of GNSS as specified in Section 6.2.1 of TS 36.171 should be taken into account
· GNSS detection time 
· Option 1: (Ericsson)
· For in-coverage: within 20 seconds 
· For out-of-coverage: within [3] minutes
· Option3: (Nokia)
· Requirements are not defined for selection/reselection of GNSS as sync source.
· Specify the requirement of selection/re-selection of SyncRef UE as synchronization source
· Option 1: (Intel)

· Further investigate the SLSS detection requirements taking into account increased SLSS period, increased frequency range, and high mobility conditions.
· Option2: (LGE)
· For SyncRefUE (OoC), Tdetect,SyncRef UE is defined as 3 seconds at SCH Es/Iot ≥ -3 dB
· Option 2: De-prioritize RAN4 evaluation on SyncRef UE selection/reselection for high speed scenarios.
· Option3: (Huawei, HiSilicon)
· It is difficult for RAN4 to start the discussion on the related RRM requirements and complete these requirements during this meeting, since prioritization of sidelink synchronization sources and criteria to select signals has not been finally specified for V2V communication in RAN1/2.
· Option4: (Nokia)
· RAN4 to evaluate the SLSS detection performance in high speed, and further discuss the allowed dropping rate for SLSS detection requirement.
· Requirement of dropping sidelink transmission due to GNSS (pre)configuration
· Proposal (Ericsson):
· A V2V UE is not allowed to drop sidelink transmissions for the purpose of detection of new Sync Ref UEs if GNSS is (pre)configured to have higher synchronization priority than SLSS-based synchronization and the UE is accurately synchronized to GNSS.

· Otherwise, RAN4 should discuss the need to drop a fraction of sidelink transmission for the purpose of SLSS detection from a new sync-ref UE or to increase the detection time.

Discussion:
Agreements:
1.3 Initiation/cease of SLSS requirements
Proposals from companies:

	Companies
	Proposals

	R4-165024
Intel
	Proposal #4:
Use 400ms L1 measurement period for V2V S-RSRP. Reuse D2D S-RSRP measurement accuracy requirements for V2V S-RSRP.


	R4-165706
Intel
	Proposal #1:
Use 400ms L1 measurement period for V2V S-RSRP (under assumption that PSBCH period is 200ms)
Proposal #2:
Reuse D2D S-RSRP measurement accuracy requirements for V2V S-RSRP.


	R4-165602
LGE
	· Observation 1: Absolute measurement accuracy of S-RSRP for V2V meets current D2D S-RSRP measurement accuracy of  ±4.5dB  with measurement period of 200ms at SNR ≥ -6dB in AWGN, ETU500 and EVA2700.
· Observation 2: Relative measurement accuracy of S-RSRP for V2V meets current D2D S-RSRP measurement accuracy of  ±2dB  with measurement period of 200ms at SNR ≥ -3dB in AWGN, ETU500 and EVA2700
· Observation 3: V2V S-RSRP side condition can be higher than that of D2D regarding operating range.
· Proposal 1: Current D2D S-RSRP measurement accuracies can be used for V2V S-RSRP measurement.
· Proposal 2: Side condition of SNR ≥ -3dB  can be used for V2V absolute S-RSRP measurement.
· Proposal 3: Side condition of SNR ≥ 0dB  can be used for V2V relative S-RSRP measurement.
· Proposal 4: Measurement period of 200ms can be used for V2V S-RSRP measurement.


	R4-165605
LGE
	· Initiation/Cease of SLSS transmissions 

This requirement specifies the evaluation time(Tevaluate,SLSS )of measurement for initiation or cease of SLSS transmissions when networkControlledSyncTx is not configured and related threshold is included.

· eNB based SLSS (IC)

· Reuse the existing requirement 

· SyncRef UE based SLSS (OoC)

· 400ms : based on the simulation result[6]


	R4-165684
Nokia
	Proposal 5: RAN1 agreement on condition for initiate or cease the GNSS based SLSS transmission is needed.

Proposal 6: RAN4 to evaluate S-RSRP measurement performance for new DMRS structure and high speed.



	R4-165734
CATT
	Proposal 1: S-RSRP measurement period for V2V services shall be 400ms.

Proposal 2: D2D intra-frequency RSRP measurement accuracy requirements could be reused for V2V S-RSRP measurement accuracy.


	R4-165968
Huawei, HiSilicon
	· SLSS transmitted from in-coverage UE directly synchronized with an eNB.
We suggest that the discussion on initiation/cease of SLSS transmission for UE synchronized with an eNB is postponed to future study.
· SLSS transmitted from out-of-coverage UE directly synchronized with a SyncRef UE
It is proposed that the requirement can be completed in V2X if the final agreements have not been reached in V2V.
· SLSS transmitted from in-coverage/ out-of-coverage UE directly synchronized with GNSS
It is suggested that the discussion on initiation/cease of SLSS transmission for UE synchronized with GNSS can be postponed to V2X work item.



	R4-165837
Ericsson
	· Proposal #1: Release 12/13 ProSe requirements on evaluation period for SLSS transmission can be reused for V2V UE that operates in-coverage and is synchronized to WAN.
· Observation #1: RAN1 has not made any agreement regarding SLSS transmission in presence of GNSS yet.

· Proposal #2: Release 12/13 requirement on evaluation period to initiate/cease SLSS (Tevaluate,SLSS) in out of coverage is to be extended since SLSS periodicity is extended. This is done based on the S-RSRP measurement performance. 


	R4-166145
Ericsson
	Observation 1: A symbol-based RSRP estimator is robust to CFOs in the range foreseen for V2V operation.

Observation 2: In V2V operation the CFO may exceed the ±2.3 kHz capture range of conventional frequency offset estimators.

Observation 3: For the studied scenarios the largest deviation between measured and ideal RSRP and RSRQ is less than 2.25 and 2 dB, respectively, for SNR -6dB or larger for any of the 5th and 95th percentiles.



	R4-166146
Ericsson
	Observation 1: Symbol-based S-RSRP measurements are robust to carrier frequency offsets of the magnitude foreseen for V2V operation. 

Observation 2: For the studied scenarios the largest deviation between measured and ideal S-RSRP is less than 3.1dB for SNR of -6dB or larger for any of the 5th and 95th percentiles.



	R4-166254
Qualcomm
	Proposal 3: De-prioritize RAN4 evaluation on SLSS related requirements (S-RSRP measurement accuracy, SyncRef UE selection/reselection) for high speed scenarios.




Open issues:
· Whether RAN4’s discussion will be deferred to V2X WI?
· Option1: Yes
· Option2: No
·  eNB based SLSS
· Option1: Release 12/13 ProSe requirements on evaluation period for SLSS transmission can be reused.
· Option 2: RAN4’s discussion is postponed to future study
· SyncRef UE based SLSS
· Option1: RAN4 need to evaluate S-RSRP measurement performance for new DMRS structure and high speed.
· S-RSRP measurement period: 

· Option1: Use 400ms L1 measurement period for V2V S-RSRP.
· Option2: Measurement period of 200ms can be used for V2V S-RSRP measurement.
· S-RSRP measurement accuracy: 

· Option1: Reuse D2D S-RSRP measurement accuracy requirements for V2V S-RSRP.
· Option2: Current D2D S-RSRP measurement accuracies can be used for V2V S-RSRP measurement under the following conditions:
· Side condition of SNR ≥ -3dB can be used for V2V absolute S-RSRP measurement.
· Side condition of SNR ≥ 0dB can be used for V2V relative S-RSRP measurement.
· Option2: De-prioritize RAN4 evaluation on S-RSRP measurement accuracy for high speed scenarios.
· Option3: RAN4’s discussion can be postponed to V2X WI
· GNSS based SLSS

· Need RAN1 agreement on condition for initiate or cease the GNSS based SLSS transmission.
Discussion:
Agreements:
1.4 Interruptions
Proposals from companies:

	Companies
	Proposals

	R4-165024
Intel
	Proposal #5:
Specify WAN and ProSe interruption requirements due to V2V (re)configuration. Further discuss the WAN interruptions due to V2V TX based on RAN1 agreements. Study additional interruptions due to synchronization source selection/reselection are needed.


	R4-165605
LGE
	· Selection/Reselection of Sync Reference 
· SyncRef UE (OoC)

· Tdetect,SyncRef UE is defined as 3 seconds at SCH Es/Iot ≥ -3 dB, provided that the V2V UE is allowed to drop a maximum of 14% of its transmissions at the physical layer for the purpose of SyncRef UE selection / reselection.


	R4-165608
LGE
	· Following requirements deferred to V2X WI 
· Requirements related to MCC operation & single carrier operating on E-UTRA 
· Congestion control & collision avoidance
· Cell detection in Any Cell Selection State 
· Interruption to WAN


	R4-165684
Nokia
	Proposal 8: RAN4 still needs RAN1 agreement on UE TX capability and the priority of V2V TX on non-serving carrier before deciding on the interruption requirements.



	R4-165968
Huawei, HiSilicon
	It has been agreed in RAN1 that the receiver capability of V2V UEs is assumed to be same as D2D communication UEs. 

· The same receiver capability of D2D communication UEs is assumed for V2V UEs. That is, a Rx chain is available at all time to receive V2V signals without affecting WAN reception (from RAN1 perspective) when the UE is configured to receive V2V.

Hence, the interruptions requirements for D2D communication could be reused for V2V UEs.


	R4-165839
Ericsson
	· Observation #1: V2V UE has a dedicated receiver for V2V communication. 
· Proposal #1: No interruption should be allowed when transmission gaps are used for V2V. 



	R4-165841
Ericsson
	Observations:

· In order to obtain similar SLSS detection accuracy as for Rel-12 a UE would need to drop 2s of sidelink transmissions every 20s, which implies that a V2V UE would be unable to fulfill service requirements.

· In some cases a V2V UE does not need to continuously search for SLSS
· E.g., when GNSS has higher synchronization priority than SLSS-based synchronization and the UE is accurately synchronized to GNSS.
Proposal:

· A V2V UE is not allowed to drop sidelink transmissions for the purpose of detection of new Sync Ref UEs if GNSS is (pre)configured to have higher synchronization priority than SLSS-based synchronization and the UE is accurately synchronized to GNSS.
· Otherwise, RAN4 should discuss the need to drop a fraction of sidelink transmission for the purpose of SLSS detection from a new sync-ref UE or to increase the detection time. 




Open issues:
· Whether RAN4’s discussion will be deferred to V2X WI?
· Option1: Yes
· Option2: No
· Interruptions to WAN
· Interruptions for V2V (re)configuration

· Option1: Reuse the current D2D requirement.
· UE may interrupt the PCell and activated SCells downlink and uplink operation for up to 1 subframe.
· Option 2: <other company views>
· Interruptions for V2V transmission gap
· Option1: No interruption should be allowed when transmission gaps are used for V2V
· Option 2: <other company views>
· Interruptions for V2V communication
· Option1: Reuse the current D2D communication requirement

· Option2: Need RAN1 agreements
· Interruptions to sidelink transmissions
· Interruptions due to SyncRef UE selection / reselection
· Option1: A V2V UE is not allowed to drop sidelink transmissions for the purpose of detection of new Sync Ref UEs if GNSS is (pre)configured to have higher synchronization priority than SLSS-based synchronization and the UE is accurately synchronized to GNSS.

· Option2: the V2V UE is allowed to drop a maximum of 14% of its transmissions at the physical layer for the purpose of SyncRef UE selection / reselection.
Discussion:
Agreements:
1.5 Cell Detection in Any Cell Selection State for V2V
Proposals from companies:

	Companies
	Proposals

	R4-165684
Nokia
	Proposal 7: The OoC cell detection requirements is defined assuming UE is performing no DRX or DRX with short cycle.



	R4-165608
LGE
	· Following requirements deferred to V2X WI 
· Requirements related to MCC operation & single carrier operating on E-UTRA 
· Congestion control & collision avoidance
· Cell detection in Any Cell Selection State 
· Interruption to WAN


	R4-166144
Ericsson
	Observation 1: The legacy cell identification approach will be applicable also in V2V operation, but the sensitivity (the successful detection rate) may become lower in the presence of large frequency offsets.

Proposal 1: Cell identification times, as achieved by legacy cell identification approaches in presence of frequency offsets that can be encountered in V2V operation, shall be investigated with the purpose of determining the impact of decreased sensitivity on the detection time.




Open issues:
· Whether RAN4’s discussion will be deferred to V2X WI?
· Option1: Yes
· Option2: No
· Whether assuming UE is performing no DRX or DRX with short cycle?
· Option1: Yes
· Option2: No
Discussion:
Agreements:
1.6 Measurements for congestion control & collision avoidance
Proposals from companies:

	Companies
	Proposals

	R4-165024
Intel
	Proposal #6:
Once RAN1 decisions are made, RAN4 needs to define the requirements for CA mechanism and for CA and CC measurements (RSRP and RSSI).


	R4-165605
LGE
	· Measurement for resource selection/reselection

This requirement specifies the measurement for resource selection/reselection. 

· The UE physical layer shall be capable of performing the [S-RSSP] measurements [4] and/or the [S-RSSI] measurements [4] within one subframe on resource allocations are indicated by higher. 

· The [S-RSRP] measurement performed according to this section shall meet the [S-RSRP] measurement accuracy requirement in Section 9.10.2.

· The [S-RSSI] measurement performed according to this section shall meet the [S-RSSI] measurement accuracy requirement in Section [TBD].



	R4-165684
Nokia
	Proposal 9: RAN4 needs exact definitions of new measurement to be introduced for congestion control & collision avoidance, before specifying performance requirements for them.



	R4-165968
Huawei, HiSilicon
	Currently, the sensing mechanism for congestion control is still being discussed in RAN1. If a new feature or UE behavior was defined, then related RRM requirements need to be specified and simulation works may be required. Currently, it is unlikely for RAN4 to specify the related RRM requirements during this meeting.


	R4-166222
CATT
	In this paper, we kick off the discussion on the potential measurement quantity, which needs RAN1’s input of definition for this measurement quantity. Once RAN1 complete the definition for this measurement quantity, RAN4 should to specify the corresponding measurement requirements for the potential measurement quantity.

	R4-166147
Ericsson
	Observation 1: 
The channel occupancy level is crucial for the congestion control algorithms. 
Observation 2:
Because of standard harmonization reasons it is important that 3GPP defines a PC5 load measurement that is equivalent to CBR and that can be used instead of DSRC-based CBR in the DCC protocol. The CBR defined in [1] [2] can be considered as the channel occupancy level for CC in LTE-based ITS, under appropriate designs of the sensing method. 
Observation 3: 
LTE ITS has the following aspects that need to be taken into consideration when designing sensing method for CBR: 1) A transmission can use only part of the system bandwidth; 2) Separate SA and data transmissions

Proposal 1:
RAN4 shall investigate CBR performance and determine suitable parameter value for Sth for the August meeting (RAN4#80bis).




Open issues:
· Whether RAN4’s discussion should be postponed to a later stage?
· Option1: Yes
· RAN4 needs exact definitions of new measurement to be introduced for congestion control & collision avoidance, before specifying performance requirements for them.
· Option2: No
· The potential measurement quantity

· [S-RSSP] measurements performance
· [S-RSSI] measurements performance
· CBR measurements performance
Discussion:
Agreements:
1.7 Way to close V2V RRM core requirement timely
Proposals from companies:

	Companies
	Proposals

	R4-165608
LGE
	· Following requirements deferred to V2X WI 
· Requirements related to MCC operation & single carrier operating on E-UTRA 
· Congestion control & collision avoidance
· Cell detection in Any Cell Selection State 
· Interruption to WAN
· Requirements out of 3GPP scope are not specified.
· Requirements requiring GNSS receiver performance 
· Selection/Reselection to GNSS Sync Reference 
· Initiation/Cease of GNSS based SLSS transmission 
· Following requirements are specified in V2V WI
· Requirements related to a dedicated V2X carrier  
· UE transmission timing
· eNB as time reference  
· GNSS as time reference
· SyncRef UE as time reference
· Selection/Reselection of  V2V Sync.Reference 
· To SyncRef UE
· Initiation/Cease of SLSS transmission
· eNB based SLSS
· SyncRef based SLSS
· Measurement for selection/reselection 
· With general context 


	R4-165968
Huawei, HiSilicon
	Proposal 1: For V2V communication, the related requirements for sidelink transmission with GNSS-based timing shall be prioritized in RAN4.

Proposal 2: For V2V communication, the related requirements for sidelink transmission on dedicated carrier at 5.9GHz can be first considered for simplification.

Proposal 3: Considering the scenario with GNSS-based timing and dedicated operation carrier at 5.9GHz, the following RRM requirement shall be defined for V2V communication.
· UE transmission timing
· Interruptions for V2V communication
Proposal 4: For V2V communication, it is suggested to postpone the unfinished RRM requirement to V2X study.



Open issues:
· Way to close V2V RRM core requirement timely

· Option1: Prioritize the scenario with dedicated V2V carrier working on 5.9GHz

· Prioritized requirements:
· Requirements related to a dedicated V2X carrier  
· UE transmission timing
· eNB as time reference  
· GNSS as time reference
· SyncRef UE as time reference
· Selection/Reselection of  V2V Sync.Reference 
· To SyncRef UE
· Initiation/Cease of SLSS transmission
· eNB based SLSS
· SyncRef based SLSS
· Measurement for selection/reselection 
· With general context 
· Deferred requirements:
· Requirements related to MCC operation & single carrier operating on E-UTRA 

· Congestion control & collision avoidance

· Cell detection in Any Cell Selection State 

· Interruption to WAN

· Not specified:
· Requirements requiring GNSS receiver performance 

· Selection/Reselection to GNSS Sync Reference 

· Initiation/Cease of GNSS based SLSS transmission 

· Option2: Prioritize the scenario with GNSS-based timing and dedicated V2V carrier working on 5.9GHz

· Prioritized requirements:
· UE transmission timing
· Interruptions for V2V communication
· Deferred requirements:

· Unfinished RRM requirements for V2V
Discussion:
Agreements:
1.8 Simulation assumptions
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	8.11.4
	R4-165598
	discussion
	Simulation assumptions for V2V synchronization and S-RSRP
	LGE


1.9 CRs
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	8.11.4
	R4-165612
	CR
	CR of core requirements for V2V
	LGE

	8.11.4
	R4-165613
	CR
	CR of S-RSRP measurement accuracy for V2V
	LGE

	8.11.4
	R4-165614
	CR
	CR of conditions for measurement requirements for V2V
	LGE

	8.11.4
	R4-165736
	CR
	CR on S-RSRP measurement accuracy requirements for V2V services
	CATT

	8.11.4
	R4-165737
	CR
	CR on S-RSRP measurement requirements for V2V services
	CATT

	8.11.4
	R4-165969
	CR
	Introducing interruption requirements for V2V R14
	Huawei, HiSilicon

	8.11.4
	R4-165970
	CR
	Introducing UE transmit timing requirements for V2V R14
	Huawei, HiSilicon
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