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1.1 Test case for V2V
Proposals from companies:

	Companies
	Proposals

	R4-167228
LG Electronics
	Proposal 1: only UE transmission timing accuracy test based on GNSS is introduced for V2V.

	R4-167513

CATT
	Proposal: It is necessary to introduce the test case for UE transmit timing accuracy with GNSS as timing reference for V2V services on dedicated V2V carrier.

	R4-167768
Huawei, HiSilicon
	Proposal #1:
RAN4 shall define UE transmit timing accuracy tests for V2V sidelink communication when reference timing is derived from GNSS signals.
· The timing accuracy can be verified by using transmission timing of SLSS transmissions.

· Test parameters for GNSS signals shall be studied.

Proposal #2:
It is proposed to define new tests to test the interruption requirements for V2V sidelink communication on WAN.
Proposal #3:
Table 1 is proposed for test cases of V2V sidelink communication.

	R4-167994
Intel Corporation
	Proposal #1:
Introduce timing accuracy test case for V2V communication with GNSS-based synchronization. Further discuss exact GNSS side conditions for the test setup.

Proposal #2:
No RRM performance test cases introduced to verify that V2V does not cause interruptions to the WAN operation.

	R4-167857
Ericsson
	Proposal: RAN4 is to define new test cases to verify the V2V UE transmission timing requirmeents based on GNSS timing reference


Open issues:
· Introduce UE transmission timing accuracy test based on GNSS  (LG Electronics, CATT, Huawei, HiSilicon, Intel Corporation, Ericsson)
· Introduce new tests to test the interruption requirements for V2V sidelink communication on WAN.
· Option1: Introduce  (Huawei, HiSilicon, Nokia, Ericsson)

· Option2: Do not introduce  (LG Electronics , Intel Corporation, Qualcomm, CATT)

Discussion:
Agreement:
Online Agreement: UE transmission timing accuracy test based on GNSS will be introduced for V2V.
1.2 UE Tx timing requirement
Proposals from companies:

	Companies
	Proposals

	R4-167229 LG Electronics
R4-167235
LG Electronics
	GNSS: Reuse V2V

eNB: Reuse D2D

SyncRef UE: Need to study. 24Ts can be reused for UE transmission timing error

	R4-167517
CATT
	GNSS: The sidelink transmissions takes place 
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.The requirements in Section 12.2 as specified for V2V Sidelink Communication shall apply.
eNB: The sidelink transmissions takes place 
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The requirements in Section 7.1 as specified for PRACH transmissions shall apply.
SyncRef UE: The sidelink transmissions takes place 
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[16]. 
The requirements in Section 11.2 as specified for ProSe in Any Cell Selection State shall apply.


	R4-167858
Ericsson
	Proposal #1: RAN4 is to study the timing performance (Te) of V2X UE when it is synchronized to other V2X UEs.

	R4-167769
Huawei, HiSilicon
	Proposal 1: RAN4 shall study the requirement of UE transmit timing when using eNB or SyncRef UE as synchronization sources for V2V sidelink communication.

Proposal 2: In V2X, RAN4 shall further study the interruption requirements in consideration of multiple component carriers operation.

Proposal 3: RAN4 shall investigate the corresponding requirements for selection or reselection of synchronization source. 

For SyncRef UE selection/reselection, the detection time and the side condition shall be specified for a detectable SyncRef UE.

For GNSS selection, the agreements made in V2V WI shall be taken into account.

Proposal 4: RAN4 shall define the requirements of initiation/cease of SLSS transmissions for V2V sidelink communication. Further input of the conditions for SLSS transmissions is needed from RAN1.

Proposal 5: RAN4 shall study the measurement requirements for sidelink resource selection/reselection.



	R4-167995
Intel Corporation
	Proposal #1:
SyncRef UE as time reference: 

· Reuse ProSe TE requirements (TE = ±12Ts).  
· NTA,SL =0. 
· Deprioritize studies on SLSS timing accuracy for high speed conditions.

Proposal #2:
eNB as time reference: 

· TE = ±12Ts

· NTA,SL =0. 

Proposal #3:
Recommend RAN1/2 to provide UE information on the timing offset between Uu timing and GNSS timing

· This timing offset can be used by UEs utilizing eNB reference to align with common V2V GNSS timing on the dedicated V2V carrier 

· This timing offset can be used by UEs using GNSS reference to achieve aligned V2V/WAN transmissions on the shared V2V/UL carrier (e.g. align SFN and DFN)

Timing offset may be composed from two components 

· Integer offset between SFN#0 and DFN#0 in case when eNB instructs UE to use GNSS (granularity of 1 ms)

· Fractional offset of the DFN#0 w.r.t the reference timing derived from GNSS with granularity 1 us and range [0, 1 ms]

Proposal #4:
Do not further consider the following asynchronous network scenarios with

· GNSS based V2V synchronization + Shared carrier V2V/UL operation

· eNB based V2V synchronization + Dedicated carrier V2V operation



	R4-168272 Nokia, Alcatel-Lucent Shanghai Bell
	Proposal 1: RAN4 to clarify whether the constant time advance NTA,offset applies for the dedicated carrier stand-alone operation.

Proposal 2: RAN4 to wait for the RAN2 decision before discussing the RRM impact due to DFN shift.

Proposal 3: RAN4 to define side condition for UE TX timing requirements when GNSS is used as sync source based on GNSS received signal level.

Proposal 4: If SLSS is expected to work in high speed scenario, RAN4 should evaluate the UE tracking performance in high speed condition.  

	R4-167860
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 V2X burst or WAN subframes depending on the length of timing mismatch between WAN and V2X.  

Proposal #2: V2X capable UE is allowed to drop the transmissions/reception in the subframes or symbols immediately after a V2X burst or WAN subframes depending on the length of timing mismatch between WAN and V2X.  

Proposal #3: The magnitude of timing misalignment between WAN timing and sidelink timing based on which subframes/symbols immediately after WAN/V2X subframes are dropped is defined as CP length.  


Open issues:
· Requirement for eNB as time reference: 

· TE:
· Option1: (LG ELECTRONICS, CATT)
· Reuse D2D requirements
· Option2: (Intel Corporation)
· TE = ±12Ts

· NTA offset:
· Option1: specified in Section 8.1 of TS36.211 (CATT)
· NTA,SL:
· Option1: NTA,SL =0 (CATT, Intel Corporation)
· Requirement for GNSS as time reference
· TE:
· Option1: (LG ELECTRONICS, CATT)
· Reuse V2V requirements
· NTA offset:
· Option1: specified in Section 8.1 of TS36.211 (CATT)
· Option2: Need to clarify. (Nokia, Alcatel-Lucent Shanghai Bell)
· NTA,SL:
· Option1: NTA,SL =0 (CATT)
· Requirement for SyncRef UE as time reference

· TE:
· Option1: (LG ELECTRONICS, CATT, Intel Corporation)
· Reuse ProSe UE TE requirements (TS36.133 Section 11.2) 
· Option2: Need to study. (Ericsson)
· NTA offset:
· Option1: 
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 (CATT)
· Option2: Need to study. (LG ELECTRONICS)
· NTA,SL:
· Option1: NTA,SL = 0 (CATT, Intel Corporation)
· Option2: Need to study. (LG ELECTRONICS)
Discussion:
Agreements:
· Requirement for eNB as time reference: 

· TE:
· TE = ±24Ts when WAN downlink bandwidth is 1.4MHz
· TE = ±12Ts when WAN downlink bandwidth is larger than or equal to 3MHz
· NTA offset for shared carrier scenario
· 0 for FDD WAN carrier as time reference 
· 
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 for TDD WAN carrier as time reference
· NTA,SL:
· NTA,SL =0 (NOTE: follow RAN1 agreements)
· Requirement for GNSS as time reference
· TE:
· Reuse V2V requirements
· NTA,SL:
· NTA,SL =0 (NOTE: follow RAN1 agreements)
· Misalignment between GNSS and eNB timing
· Option1: (Nokia, Alcatel-Lucent Shanghai Bell)
RAN4 to wait for the RAN2 decision before discussing the RRM impact due to DFN shift.

· Option2: (Ericsson)
· The serving eNodeB is allowed to avoid transmission/reception in the subframe(s) or symbols immediately after a V2X burst or WAN subframes depending on the length of timing mismatch between WAN and V2X.
· V2X capable UE is allowed to drop the transmissions/reception in the subframes or symbols immediately after a V2X burst or WAN subframes depending on the length of timing mismatch between WAN and V2X..
· The magnitude of timing misalignment between WAN timing and sidelink timing based on which subframes/symbols immediately after WAN/V2X subframes are dropped is defined as CP length.
· Option3: (Intel Corporation)

Recommend RAN1/2 to provide UE information on the timing offset between Uu timing and GNSS timing

· This timing offset can be used by UEs utilizing eNB reference to align with common V2V GNSS timing on the dedicated V2V carrier 

· This timing offset can be used by UEs using GNSS reference to achieve aligned V2V/WAN transmissions on the shared V2V/UL carrier (e.g. align SFN and DFN)

Timing offset may be composed from two components 

· Integer offset between SFN#0 and DFN#0 in case when eNB instructs UE to use GNSS (granularity of 1 ms)

· Fractional offset of the DFN#0 w.r.t the reference timing derived from GNSS with granularity 1 us and range [0, 1 ms]


Do not further consider the following asynchronous network scenarios with

· GNSS based V2V synchronization + Shared carrier V2V/UL operation

· eNB based V2V synchronization + Dedicated carrier V2V operation

Discussion:
Agreements:
1.3 Requirements related to synchronization
Proposals from companies:

	Companies
	Proposals

	R4-168272 Nokia, Alcatel-Lucent Shanghai Bell
	Proposal 3: RAN4 to define side condition for UE TX timing requirements when GNSS is used as sync source based on GNSS received signal level.



	R4-168274

Nokia, Alcatel-Lucent Shanghai Bell
	Proposal 1: RAN4 to define GNSS selection requirements that GNSS is considered as reliable if it allows UE to satisfy the timing and frequency accuracy requirements.

Proposal 2: RAN4 does not define requirements on GNSS (de)selection time.

Proposal 3: RAN4 should consider what the proper SLSS detection requirement with 160 periodicity is.

Proposal 4: RAN4 to evaluate S-RSRP measurement performance for the new DMRS structure.

Proposal 5: RAN4 should get a common understanding whether SLSS requirements should target for high speed. 

Proposal 6: The OoC cell detection requirements is tightened.

	R4-167938
Qualcomm Incorporated
	Proposal 1: RAN4 adopt option 2, GNSS synchronization source is considered to have sufficient reliability in case GNSS meets the minimum signal level requirement.
Proposal 2: 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 3: 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. 

	R4-167230
LG ELECTRONICS
	GNSS meets the minimum signal level requirement defined in TS36.171.

	R4-167769
Huawei, HiSilicon
	Proposal 1: RAN4 shall study the requirement of UE transmit timing when using eNB or SyncRef UE as synchronization sources for V2V sidelink communication.

Proposal 2: In V2X, RAN4 shall further study the interruption requirements in consideration of multiple component carriers operation.

Proposal 3: RAN4 shall investigate the corresponding requirements for selection or reselection of synchronization source. 

For SyncRef UE selection/reselection, the detection time and the side condition shall be specified for a detectable SyncRef UE.

For GNSS selection, the agreements made in V2V WI shall be taken into account.

Proposal 4: RAN4 shall define the requirements of initiation/cease of SLSS transmissions for V2V sidelink communication. Further input of the conditions for SLSS transmissions is needed from RAN1.

Proposal 5: RAN4 shall study the measurement requirements for sidelink resource selection/reselection.



	R4-168517

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: RAN4 shall send a Liaison Statement to RAN2 and ask for signaling for acquisition of GNSS almanac information. 

Proposal 3: A UE in V2V operation that is outside coverage of RAN and which does not receive broadcasts over the sidelink shall be able to acquire GNSS time information within [3] minutes, provided it has a stored GNSS almanac

Proposal 4: A UE in V2V operation that is out of RAN coverage but receives broadcasts over the sidelink shall be able to acquire GNSS time information within [20] seconds, provided it has a stored GNSS almanac.

	R4-167993

Intel Corporation
	Proposal #1:
GNSS synchronization source is considered to have sufficient reliability in case it allows UE to satisfy the timing and frequency accuracy requirements. 

Proposal #2:
Do not define GNSS detection time requirements.

Proposal #3:
Introduce synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source.

	R4-167998
Intel Corporation
	Proposal #1:
Use 320ms L1 measurement period for V2V S-RSRP (for 160ms PBCH period)

Proposal #2:
Reuse D2D S-RSRP measurement accuracy requirements for V2V S-RSRP



	R4-167514

CATT
	Proposal 1: S-RSRP measurement period for V2V services shall be [TBD]ms.

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

	R4-167859
Ericsson
	· Proposal #1: Release 12/13 ProSe requirements on evaluation period for SLSS transmission can be reused for V2X UE that operates in-coverage and is synchronized to WAN.   

· 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. 

	R4-167997

Intel
	Proposal #1:
Synchronization source (re)selection (i.e. time/frequency retuning) is done during the last symbol of V2V subframe (during gap period).

Proposal #2:
In case of UE has reliable synchronization source with higher priority than SLSS, then UE is not allowed to drop SL transmissions for the purpose of SLSS detection. In case of UE has unreliable synchronization source, UE may prioritize SLSS detection.

Proposal #3:
For the purpose of SLSS detection UE may not be required to detect independent synchronization sources with high initial frequency errors.

Proposal #4:
Initiation/Cease of SLSS transmissions

· eNB based SLSS: Reuse Rel-12 requirements

· SyncRef based SLSS: 480ms evaluation period



	R4-167229 LG 

Electronics
	Initiation/Cease of SLSS transmission(Based on)

GNSS

Need to study after  RAN1 decision  

√(on condition)

eNB

Reuse D2D based on V2V agreement ( Enhancement of DRX RSRP measurement is de-prioritized)

√(on condition)

SyncRef UE

Need to evaluate S-RSRP measurement

√(on condition)

Selection/Reselection of Sync.Reference

GNSS

Need to define reliability of GNSS and evaluation time

√(on condition)

eNB

Need to define unreliability of GNSS and evaluation time when GNSS > eNB

√(on condition)

SyncRef UE

Need to define unreliability of GNSS
Need to evaluate synchronization of SLSS

√(on condition)



	R4-168514
Ericsson
	Observation 1: The simulation results indicate that for SNR -6dB or higher, the cell identification time (primary and secondary synchronization signal detection) is less than 500ms in 90% of the cases. Adding 200ms for RSRP measurements this means that despite a larger frequency offset or Doppler spread than generally encountered in legacy, the legacy requirement on 800ms can be met.

Proposal 1: RAN4 shall agree on working assumptions regarding the intensity at which a UE that is out of RAN coverage shall search for cells. Given that the UE operating in V2X does not have the same constraint on power consumption as legacy UEs, it might be justified to search for RAN coverage more often than when out-of-coverage in legacy.

	R4-168513
Ericsson
	Proposal 1: RAN4 shall agree on working assumptions regarding synchronization options, i.e. combinations of RAN, PC5 and/or GNSS-based synchronization for the UEs engaged in the sidelink communication, as this significantly influences the frequency shift experienced by the receiving side

	R4-168515
Ericsson
	Observation 1: A symbol-based RSRP estimator is robust to CFOs in the range foreseen for V2X operation.

Observation 2: With GNSS-based synchronization the capture range of a legacy frequency offset estimator is sufficient. However, for PC5- and RAN-based synchronization the frequency offset may exceed the capture range of ±2.3 kHz.

Proposal 1: RAN4 shall agree on working assumptions on highest RAN carrier frequency to consider for V2X operation.


Open issues:
1.3.1 Specify the requirement of selection/re-selection of GNSS as synchronization source

· Reliability of GNSS
· Option 1 : when UE meets GNSS based timing and frequency accuracy requirement   (Nokia, Alcatel-Lucent Shanghai Bell, Intel Corporation)
· Option 2 : when GNSS meets the minimum signal level requirement defined in TS36.171. (LG ELECTRONICS, Qualcomm Incorporated, Nokia, Alcatel-Lucent Shanghai Bell,)
Discussion:
Agreements:
· Selection time for (de)selecting GNSS as synchronization source
· Option1: RAN4 does not define requirements on GNSS (de)selection time. (Nokia, Alcatel-Lucent Shanghai Bell, Intel Corporation)

· Option2: (Ericsson)

· A UE in V2V operation that is connected to RAN shall be able to acquire GNSS time information within 20 seconds.

· RAN4 shall send a Liaison Statement to RAN2 and ask for signaling for acquisition of GNSS almanac information. 

· A UE in V2V operation that is outside coverage of RAN and which does not receive broadcasts over the sidelink shall be able to acquire GNSS time information within [3] minutes, provided it has a stored GNSS almanac

· A UE in V2V operation that is out of RAN coverage but receives broadcasts over the sidelink shall be able to acquire GNSS time information within [20] seconds, provided it has a stored GNSS almanac.
· Other Proposal (Intel Corporation): 
Synchronization source (re)selection (i.e. time/frequency retuning) is done during the last symbol of V2V subframe (during gap period).
· Evaluation time for GNSSS as synchronization source
· Option1: Introduce synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source. (Intel Corporation)
Discussion:
Agreements:
1.3.2 Initiation/cease of SLSS requirements
· eNB as time reference: 
Option1: Release 12/13 ProSe requirements on evaluation period for SLSS transmission can be reused for V2X UE that operates in-coverage and is synchronized to WAN.   (Ericsson, Intel Corporation)
Option2: Reuse D2D based on V2V agreement (Enhancement of DRX RSRP measurement is de-prioritized) (LGE)

· GNSS as time reference: 
Option1: Need to study after RAN1 decision. (Ericsson, LGE)
· SyncRef UE as time reference and S-RSRP measurement requirement:
· Option1: Encouraged companies to perform simulation (Ericsson, LG Electronics, Nokia, Alcatel-Lucent Shanghai Bell)

· RAN4 should get a common understanding whether SLSS requirements should target for high speed. (Nokia, Alcatel-Lucent 
· RAN4 shall agree on working assumptions regarding synchronization options, i.e. combinations of RAN, PC5 and/or GNSS-based synchronization for the UEs engaged in the sidelink communication, as this significantly influences the frequency shift experienced by the receiving side (Ericsson)
· Option2: Define some requirements in this meeting (CATT, Intel Corporation,)
· Accuracy requirement:

Reused D2D i measurement accuracy requirements for V2V S-RSRP measurement accuracy.  (CATT, Intel Corporation)
· L1 measurement period/Evaluation Period (Intel corporation):

480ms evaluation period 
Use 320ms L1 measurement period for V2V S-RSRP (for 160ms PBCH period)
Discussion:
Agreements:
1.3.3 SLSS detection requirement
· Encouraged companies to perform simulation based on simulation assumption (LG Electronics)

· RAN4 should consider what the proper SLSS detection requirement with 160 periodicity is. (Nokia, Alcatel-Lucent Shanghai Bell)
· For the purpose of SLSS detection UE may not be required to detect independent synchronization sources with high initial frequency errors. (Intel corporation)
Discussion:
Agreements:
1.3.4 Cell detection requirements in OOC

· Encouraged companies to perform simulation based on simulation assumption (LGE)

· The OoC cell detection requirements is tightened. (Nokia, Alcatel-Lucent Shanghai Bell)
· RAN4 shall agree on working assumptions regarding the intensity at which a UE that is out of RAN coverage shall search for cells. Given that the UE operating in V2X does not have the same constraint on power consumption as legacy UEs, it might be justified to search for RAN coverage more often than when out-of-coverage in legacy. (Ericsson)
· RAN4 shall agree on working assumptions on highest RAN carrier frequency to consider for V2X operation. (Ericsson)
Discussion:
Agreements:
1.4 Resource selection/reselection
Related contribution list:

	Companies
	Proposals

	R4-167770
Huawei, HiSilicon
	Proposal #1:
RAN4 shall study the purpose of introducing the measurements requirements for PSSCH-RSRP and S-RSSI.

Proposal #2:
RAN4 shall study the methodology for deriving PSSCH-RSRP and S-RSRI accuracy if it was agreed to define the measurements requirements for PSSCH-RSRP and S-RSRI.

Proposal #3:
In RAN4, simulation work is not suggested for defining S-RSSI measurement accuracy.



	R4-168516
Ericsson
	Proposal 1:


RAN4 shall investigate the required number of samples taken for a probe for reliable statistics to be acquired


RAN4 shall determine a threshold S_th that provides a good balance between false alarm and missed alarm given the effective noise power on the probed subband.

	R4-167943
Qualcomm Incorporate
	Proposal 1: Study AWGN channel model as a baseline. EVA model with relative speed of 280 km/h is also considered.

Proposal 2: For RSRP, the measurement bandwidth is 3 RBs. For RSSI, the measurement bandwidth is 4 RBs.

Proposal 3: For RSRP and RSSI measurement simulation, consider no interference. 

Proposal 4: Study absolute accuracy for RSRP, relative accuracy for RSSI. 

	R4-167944

Qualcomm Incorporate
	Proposal 1: RAN4 define the core RRM requirement for Resource Selection/Reselection in V2V as

When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission SB according to the procedure defined in []. The UE shall be able to determine the correct set SB as defined in [] with X% probability.

Proposal 2: RAN4 adopts the framework discuss in Section 3 of this paper in designing tests for V2V Resource Selection / Reselection procedure. 

.


	R4-167999
Intel Corportation
	Proposal #1:
Introduce PSSCH-RSRP and S-RSSI absolute and relative measurements accuracy requirements. No other core part requirements should be defined for the UE autonomous resource selection procedure.

Proposal #2:
Further discuss the simulation assumptions for the PSSCH-RSRP and S-RSSI measurements accuracy evaluations.

	R4-168275
Nokia, Alcatel-Lucent Shanghai Bell
	Proposal 1: RAN4 to define accuracy requirements for PSSCH-RSRP and S-RSSI.

Proposal 2: RAN4 to discuss which measurement bandwidths are to be used for evaluation and requirements. 

Proposal 3: RAN4 to study the SNR side condition for the single-shot PSSCH-RSRP measurement.

Proposal 4: RAN4 to define performance requirement for the cyclic shift blind detection.


Open issues:
· Methodology for defining core RRM requirement for Resource Selection/Reselection
· Option1: (Nokia, Alcatel-Lucent Shanghai Bell, Intel Corporation, LGE)
Define accuracy requirement for PSSCH-RSRP and S-RSSI 
Encouraged companies to provide simulation results based on simulation assumption (LGE)
· Option2:  (Qualcomm Incorporate)
When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission SB according to the procedure defined in []. The UE shall be able to determine the correct set SB as defined in [] with X% probability.

· Option3: (Ericsson)
RAN4 shall investigate the required number of samples taken for a probe for reliable statistics to be acquired

RAN4 shall determine a threshold S_th that provides a good balance between false alarm and missed alarm given the effective noise power on the probed subband.

Discussion:
Agreements:
1.5 Interruptions
Proposals from companies:

	Companies
	Proposals

	R4-167236
LG ELECTRONICS
	Proposal 1: Interruption requirement should be specified depending on type of V2X service such as V2V and V2P.

Proposal 1-a: When V2V has a dedicated Tx chain and/or a dedicated Rx chain, the corresponding chain(s) are/is assumed to be always switched on.

Proposal 1-b: When V2P has a dedicated Tx chain and/or a dedicated Rx chain, the corresponding chain(s) are/is assumed to be possible to switch on/off for saving battery of pedestrian UE.

Proposal 2: Interruption requirement should be specified by considering a dedicated Rx RF chain for V2X.

Proposal 3: Interruption requirement should be specified by considering a dedicated Tx RF chain and a shared Tx RF chain for V2X.

Proposal 4: Condition of interruption occurrence for V2X can be reused that of D2D.

Proposal 5: For V2P, interruption rate to WAN needs to be defined by considering RAN1 assumption that pedestrian UE transmits V2P per 1second and need to perform sensing for resource selection from received V2P.

	R4-167229 LG ELECTRONICS
	Reuse D2D (when eNB configures V2X operation)

	R4-167996
Intel Corporation
	Proposal #1:
Specify 1 subframe WAN interruptions due to V2V (re)configuration.
Proposal #2:
Further discuss WAN interruptions due to V2V TX chain switching once RAN1 agreements are made.
Proposal #3:
No WAN interruptions due to V2V RX shall be defined.

Proposal #4:
Further discuss whether to specify V2V interruptions due to WAN operation

Proposal #5:
FFS if other interruption requirements need to be introduced.

	R4-168273
Nokia, Alcatel-Lucent Shanghai Bell
	Proposal 1: If V2V is on the same carrier as WAN, interruption requirements defined for Rel-12 D2D communication are re-used.

Proposal 2: If V2V is on a different carrier than WAN, interruption requirements defined for Rel-13 eD2D communication are re-used if UE has a dedicated TX chain for V2V.

Proposal 3: If V2V is on a different carrier than WAN, RAN4 should discuss the interruption requirements for shared TX chain after RAN1 decision on the prioritization rule is made.

Proposal 4: RAN4 could consider possible interruption requirements for sync source change when the DFN shift issue is clear.   

	R4-167997
Intel Corportation
	Proposal #1:
Synchronization source (re)selection (i.e. time/frequency retuning) is done during the last symbol of V2V subframe (during gap period).

Proposal #2:
In case of UE has reliable synchronization source with higher priority than SLSS, then UE is not allowed to drop SL transmissions for the purpose of SLSS detection. In case of UE has unreliable synchronization source, UE may prioritize SLSS detection.

Proposal #3:
For the purpose of SLSS detection UE may not be required to detect independent synchronization sources with high initial frequency errors.

Proposal #4:
Initiation/Cease of SLSS transmissions

· eNB based SLSS: Reuse Rel-12 requirements

· SyncRef based SLSS: 480ms evaluation period



	R4-167769
Huawei, HiSilicon
	Proposal 1: RAN4 shall study the requirement of UE transmit timing when using eNB or SyncRef UE as synchronization sources for V2V sidelink communication.

Proposal 2: In V2X, RAN4 shall further study the interruption requirements in consideration of multiple component carriers operation.

Proposal 3: RAN4 shall investigate the corresponding requirements for selection or reselection of synchronization source. 

For SyncRef UE selection/reselection, the detection time and the side condition shall be specified for a detectable SyncRef UE.

For GNSS selection, the agreements made in V2V WI shall be taken into account.

Proposal 4: RAN4 shall define the requirements of initiation/cease of SLSS transmissions for V2V sidelink communication. Further input of the conditions for SLSS transmissions is needed from RAN1.

Proposal 5: RAN4 shall study the measurement requirements for sidelink resource selection/reselection.



	R4-167862
Ericsson
	· A V2X 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:
· V2X Tx/Rx Chain Switching
· When V2V has a dedicated Tx chain and/or a dedicated Rx chain, the corresponding chain(s) are/is assumed to be always switched on.

· When V2P has a dedicated Tx chain and/or a dedicated Rx chain, the corresponding chain(s) are/is assumed to be possible to switch on/off for saving battery of pedestrian UE.

· Interruption requirement should be specified by considering a dedicated Rx RF chain for V2X.

· Interruption requirement should be specified by considering a dedicated Tx RF chain and a shared Tx RF chain for V2X.
· No WAN interruptions due to V2V RX shall be defined.
· Further discuss WAN interruptions due to V2V TX chain switching once RAN1 agreements are made.
· Interruptions Requirement
· Interruption requirement should be specified depending on type of V2X service such as V2V and V2P.
· Specify 1 subframe WAN interruptions due to V2V (re)configuration.
· If V2V is on the same carrier as WAN, interruption requirements defined for Rel-12 D2D communication are re-used.
· If V2V is on a different carrier than WAN, interruption requirements defined for Rel-13 eD2D communication are re-used if UE has a dedicated TX chain for V2V
· Condition of interruption occurrence for V2X can be reused that of D2D.

· For V2P, interruption rate to WAN needs to be defined by considering RAN1 assumption that pedestrian UE transmits V2P per 1second and need to perform sensing for resource selection from received V2P.
· RAN4 could consider possible interruption requirements for sync source change when the DFN shift issue is clear.   
Discussion:
Agreements:
· Requirement of dropping sidelink transmission due to GNSS (pre)configuration

· Proposal (Ericsson):
· A V2X 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.

· Proposal (Intel Corporation):
· In case of UE has reliable synchronization source with higher priority than SLSS, then UE is not allowed to drop SL transmissions for the purpose of SLSS detection. In case of UE has unreliable synchronization source, UE may prioritize SLSS detection.
Discussion:
Agreements:
1.6 Simulation assumptions
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	8.20.3.4
	R4-167231
	Approval
	Simulation assumption of PSSCH-RSRP and S-RSSI measurement
	LG ELECTRONICS

	8.20.3.3
	R4-167232
	Approval
	Simulation assumption of S-RSRP measurement for V2X
	LG ELECTRONICS

	8.20.3.3
	R4-167233
	Approval
	Simulation assumption of SLSS synchronization for V2X
	LG ELECTRONICS

	8.20.3.3
	R4-167234
	Approval
	Simulation assumption of cell identification for V2X
	LG ELECTRONICS

	8.20.3.4
	R4-167516
	Approval
	Simulation assumptions for PSSCH-RSRP and S-RSSI measurement
	CATT


1.7 CRs

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	8.20.3.1
	R4-167517
	CR
	CR on transmit timing requirements for V2X
	CATT


1.8 LS
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	8.20.3.3
	R4-168518
	Draft LS
	DRAFT LS to RAN2 on provision of signaling for acquisition of GNSS almanac
	Ericsson
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