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1.1 UE Tx timing requirement
Proposals from companies:

	Companies
	Proposals

	R4-1609085
Intel
	Proposal #1:
NTA_offset = 624 for IC conditions and operation on a shared UL/V2V carrier in TDD mode.

NTA_offset = 0 for all other cases.
Proposal #2:
TE for SyncRef UE as time reference: 
· Normal speed conditions: ±24Ts
· High speed conditions: Additional ±2.75 Ts error component due to clock drift should be taken into account in case high speed SLSS requirements are introduced.
Proposal #3:
Define same transmit timing requirements for V-UEs and P-UEs.

Observation #1: WAN/GNSS timing misalignment issue and related UL/V2V transmissions overlap on a shared carrier can be avoided for synchronous networks using “DFN offset” signalling.

Proposal #4:
Make further assumptions for further RAN4 analysis

· Shared V2V/UL carrier: V2V and UL transmissions use common eNB timing. The “DFN offset” signalling is used to adjust V2V timing for UEs with GNSS synchronization reference

· Dedicated V2V carrier: All V2V transmissions use common GNSS timing. FFS on how UEs with eNB synchronization reference adjust their TX timing.
Proposal #5:
Recommend RAN1/2 to define signalling on the timing offset between Uu and GNSS timing to align the TX timing for UEs with eNB timing with common GNSS timing on a dedicated carrier.
Proposal #6:
No RAN4 requirements need to be defined to handle the situation of UL/SL overlap on a shared carrier


	R4-1609287
Nokia, Alcatel-Lucent Shanghai Bell
	Proposal 1: NTA offset should apply and only apply when V2X TX could impact TDD WAN UL.
Proposal 2: The following rule should be specified in V2X TX timing requirement. 
· When GNSS or eNB is used as time reference, no matter UE is IC or OoC,

· NTA offset is 624Ts if V2X is on the carrier which could be potentially covered by TDD WAN

· NTA offset is 0 otherwise

· When SyncRef UE is used as time reference, 

· NTA offset is 0

Proposal 3: RAN4 to further discuss the definition of “carrier which could be potentially covered by TDD WAN”.
Proposal 4: When SyncRef UE is used as time reference, timing error requirement can be re-used from D2D.   


	R4-1609289
Nokia, Alcatel-Lucent Shanghai Bell
	Proposal 7: RAN4 should wait for RAN2 conclusion on SFN shift to discuss how to handle the WAN/GNSS timing misalignment.  


	R4-1609508
CATT
	Observation 1: The specified NTA offset is used to uplink-to-downlink switch for TDD frame structure for WAN communications.
Proposal 1: For WAN network communications, the requirement of NTA offset defined in section 8.1 in 36.211 should be reused for V2X UE.

Proposal 2: For sidelink communications, the NTA offset shall be 0 for V2X UE.


	R4-1609767
LGE
	Proposal 1: When eNB is timing reference, V2X NTA,offset is specified by type of reference cell which is informed to UE.

Proposal 2: When GNSS is timing reference for in-coveragek, V2X NTA,offset is specified by type of reference cell which is informed to UE.

Proposal 3: When GNSS is timing reference for out-of-coverage, V2X NTA,offset is specified with 0Ts.

Proposal 4: When SyncRef UE is timing reference for out-of-coverage of network, V2X NTA,offset is specified with 0Ts as D2D.

Proposal 5: RAN4 send LS to RAN2 that information of reference cell should be informed to UE when GNSS is timing reference.

Proposal 6: When SyncRef UE is timing reference for V2X, 24Ts can be reused for UE transmission timing error.



	R4-1610096
Huawei
	Proposal 1: In V2X, the UE timing accuracy can be specified as ±24Ts when SyncRef UE is used as timing reference.

Proposal 2: In V2X, the requirement on NTA,offset is suggested as follow:

· For Dedicated V2X carrier

· NTA,offset = 0 

· For Shared UL/V2X carrier

· IC: NTA,offset = 0 for FDD; NTA,offset = 624 for TDD

· OOC: NTA,offset = 0 (follow D2D)



	R4-1610098
Huawei
	Observation1: WAN/GNSS time misalignment can be avoid 

Proposal1: There is no need to define WAN/GNSS timing misalignment related procedures/requirements.



	R4-1610210
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.  


	R4-1610211
Ericsson
	· Proposal: The transmit timing requirements for a V2X UE that uses other SyncRef UEs as timing reference is specified as +/- 24Ts.


	R4-1610365
Qualcomm
	Proposal 1: NTA, offset and NTA. SL values should follow TS 36.211. No further discussion is needed in RAN4.
Proposal 2: Reuse TE requirement for the case sync to syncRefUE of D2D.



Open issues:
· Requirement for NTA_offset: 

· Option1: follow TS 36.211 (Intel, Huawei, LGE, Qualcomm, CATT)
· NTA_offset = 624 for IC conditions and operation on a shared UL/V2V carrier in TDD mode.
· NTA_offset = 0 for all other cases.
· Option2: (Nokia, Alcatel-Lucent Shanghai Bell)
· When GNSS or eNB is used as time reference, no matter UE is IC or OoC,

· NTA offset is 624Ts if V2X is on the carrier which could be potentially covered by TDD WAN

· NTA offset is 0 otherwise

· When SyncRef UE is used as time reference, 

· NTA offset is 0
Discussion:
Nokia: Shall we consider synch source? Sync UE as source, no need to apply TAoffset. UE OOC do we need to apply TAoffset=624?

Intel: Sync source only used in OOC. So TAoffset=0.
Qualcomm: TAoffset is use to UL/ SL transmission. Prefer Option1.

LGE: Prefer Option1. However, UE in coverage use TAoffset 624Ts and move  to OOC. Then the TAoffset will switch from 624 to 0 Ts.
CATT: Prefer Option1
Intel:  Should we ask RAN1 for some clarification?
Qualcomm: very clear for 211 . How to handle?
Intel: Inform RAN1 about RAN4 agreement.

Qualcomm: leave SyncRef UE for P_UE
Agreements:
When GNSS and eNB is synchronized source follow TS36.211 
· NTA_offset = 624 for IC conditions and operation on a shared UL/V2V carrier in TDD mode.
· NTA_offset = 0 for all other cases
When SyncRef UE is synchronized source in OOC
·    TA_offset = 0 
And send LS to RAN1 to inform RAN4 decision.
· Timing accuracy requirements for SyncRef UE as time reference
· Option1: (Intel)
· Normal speed conditions: ±24Ts

· High speed conditions: Additional ±2.75 Ts error component due to clock drift should be taken into account in case high speed SLSS requirements are introduced.

· Option2: (Nokia, Alcatel-Lucent Shanghai Bell, LGE, Huawei, Ericsson, Qualcomm)
· Timing error requirement can be specified as ±24Ts.
· V-UE and P-UE requirements applicability
· Option1: (Intel)
· Define same transmit timing requirements for V-UEs and P-UEs.
Discussion:
Intel: For normal speed the requirement is fine. High speed condition may has issue. Since last WF agree high priority on normal speed. 
Qualcomm: normal speed is not clear. Relative speed of two UE is matter at synchronized moment.
Intel: Refer to last meeting WF agreement. It means very high speed. Additional error under high speed.

LGE: Additional value of 2.75 may not hold. 100ms period should be consider. We calculate the value under 100ms the error is small

Intel: RAN1 consider the larger period. The error will larger.

Qualcomm: Even 100ms period may still have some issues.

LGE: In the paper we show the results.
Intel: speed condition is not needed in core requirement. So we should choose a value.
Ericsson:  What is the definition of normal speed. 280km/h is normal speed.

Intel: normal speed condition also related to cell detection time. However high speed is not make sense since the mobility. Such condition is not hold water since the duration is short. 280km/h is too fast.
Agreements:
Timing error requirement can be specified as ±[24] Ts 
Define same transmit timing requirements (TAoffset and TE) for V-UEs and P-UEs except SyncRef UE as synchronized source for P_UE.
1.2 Interruptions
Proposals from companies:

	Companies
	Proposals

	R4-1609288
Nokia, Alcatel-Lucent Shanghai Bell
	Proposal 1: RAN4 discussion on interruption should focus on PC5 based V2X.

Proposal 2: For V-UE and V2X on the same carrier as WAN, RAN4 should wait for RAN1 decision on handling of V2X/WAN prioritization to conclude the interruption requirements.

Proposal 3: For V-UE and V2X on dedicated carrier, no interruption to WAN is allowed if UE has dedicated TX chain and separate power budget for V2X and WAN. 

Proposal 4: For V-UE and V2X on dedicated carrier, RAN4 should wait for RAN1 decision on handling of shared TC chain or power budget to conclude the interruption requirements.

Proposal 5: For P-UE, RAN4 should wait for RAN1 decision on RX capability before discussing interruption caused by V2X RX.

Proposal 6: For P-UE with dedicated chain, RAN4 should discuss the allowed amount of interruptions by considering the power saving opportunity for both V2X TX and RX.


	R4-1609770
LGE
	Proposal 1: For MCC operation, when V-UE has a dedicated Tx chain, there is no interruption to WAN.

Proposal 2: For MCC operation, when P-UE has a dedicated Tx chain, up to 3.25% interruption to WAN is allowed.

Proposal 3: For MCC operation, when P-UE has a dedicated Rx chain, there is no interruption to WAN.

Proposal 4: For SCC operation, there is also no interruption to WAN as V2V for both V-UE and P-UE, because any E-UTRA band is not specified for V2X SCC operation and only Band 47 is specified so far.


	R4-1610099
Huawei
	Porposal1: No WAN interruption is allowed for the case of dedicated TX chain for V-UE.


Porposal2: Reuse D2D interruption requirements for P-UE.




	R4-1610174
Intel
	Proposal #1:
No V-UE WAN interruptions due to TX chain switching for the case of dedicated V2V TX chain
Observation #1: For power saving purposes P-UE TX chain can be switched on before initial SL transmission and switched off after the retransmission is done.

Observation #2: P-UE TX chain switching is expected to lead to ~0.2% interruption rate under assumption of 1sec TX period and 1ms switching time.

Observation #3: P-UE RX chain related interruption requirements will depend on the sensing procedure to be defined in RAN1.

Proposal #2:
P-UE interruption requirements shall be defined once RAN1 finalizes the P-UE TX/RX procedures
Observation #4: Dedicated V2V carrier operation for the shared V2V/UL TX chain scenarios is still under discussion in RAN1.

Proposal #3:
Further discuss whether to specify V2V interruptions due to WAN operation


	R4-1610206
Ericsson
	· Observation #1:  The gain in power consumption due to turning OFF TX chain for V-UEs are expected to be quite limited. 

· Proposal #1: No additional WAN interruption (except for interruption allowed during RRC re-configuration) should be for V2V UEs. 
· Proposal #2: No WAN interruption should be allowed for V2X UEs due to V2X TX chain switching. 



	R4-1610365
Qualcomm
	Proposal 3: RAN 4 to clearly identify all possible scenarios for inter-band operations that requires interruptions.

Proposal 4: For all scenarios, interruptions of 1ms should be allowed for each instance of Tx chain tuning.




Open issues:
· Interruptions requirements for V2X 
· RAN4 discussion on interruption should focus on PC5 based V2X. (Nokia, Alcatel-Lucent Shanghai Bell)
· Further discuss V2V interruptions due to WAN operation. (Intel)
· Interruptions requirements for V-UE
· V2X on dedicated carrier
· Case 1: dedicated Tx chain and separate power budget
· No interruption to WAN is allowed (LGE, Huawei, Nokia, Alcatel-Lucent Shanghai Bell, Intel, Ericsson)
· Case 2: dedicated Tx chain but sharing power budget
· Option 1: RAN4 should wait for RAN1 decision on handling of shared Tx chain or power budget to conclude the interruption requirements. (Nokia, Alcatel-Lucent Shanghai Bell)
· Option 2: No interruption to WAN is allowed (LGE, Huawei, Intel, Ericsson)
· Case 3: sharing Tx chain and sharing power budget
· Option 1: RAN4 should wait for RAN1 decision on handling of shared Tx chain or power budget to conclude the interruption requirements.  (Nokia, Alcatel-Lucent Shanghai Bell)
· Option 2: No WAN interruption should be allowed due to V2X TX chain switching (for shared TX chain). (Ericsson)
· RAN 4 to clearly identify all possible scenarios for inter-band operations that requires interruptions. (Qualcomm)
· For all scenarios, interruptions of 1ms should be allowed for each instance of Tx chain tuning. (Qualcomm)
· V2X on the same carrier as WAN

· Option 1: RAN4 should wait for RAN1 decision on handling of V2X/WAN prioritization to conclude the interruption requirements. (Nokia, Alcatel-Lucent Shanghai Bell)

· Option 2: There is no interruption to WAN, because any E-UTRA band is not specified for V2X SCC operation and only Band 47 is specified so far. (LGE)

· Interruptions requirements for P-UE
· RAN4 should wait for RAN1 decision on RX capability before discussing interruption caused by V2X RX. (Nokia, Alcatel-Lucent Shanghai Bell)
· For P-UE with dedicated chain, RAN4 should discuss the allowed amount of interruptions by considering the power saving opportunity for both V2X TX and RX. (Nokia, Alcatel-Lucent Shanghai Bell)
· For MCC operation, up to 3.25% interruption to WAN is allowed when P-UE has a dedicated Tx chain, and there is no interruption to WAN when P-UE has a dedicated Rx chain. (LGE)
· For SCC operation, there is no interruption to WAN, because any E-UTRA band is not specified for V2X SCC operation and only Band 47 is specified so far. (LGE)
· Reuse D2D interruption requirements for P-UE. (Huawei)
· P-UE interruption requirements shall be defined once RAN1 finalizes the P-UE TX/RX procedures(Intel)
Discussion:
Qualcomm: No gap defined in RAN1 for simultaneous uplink and sidelink transmission
Intel: Sidelink has high priority than uplink. How to define priority? Sidelink in TDD but shared the power budget with uplink. Do we need interruption for these cases?
Qualcomm: for priority, follow RAN1 agreement using threshold and pre-configuration. Further analysis on the second scenarios.

Nokia: support this is interruption when not enough power budget for UL.

LGE: how to handle power budget is not RAN4 issue.
Intel: some additional subframe in order for switch chain from PC5 to uu. If we have dedicate Tx Chain no interruption of switching.
Nokia: remove the third bullet
Intel: use RAN1 case

Qualcomm: FFS on case 2
Intel: capture last two bullets in RAN4? But they are already in RAN1.
Agreements:
· Agreement on the interruption scenarios caused by simultaneous uplink and sidelink transmission:
· For V-UE on multi-carrier operation for PC5 and WAN:

· Regarding interruption on the following conditions when sidelink has higher priority than uplink

· FFS interruption on dedicated Tx chain but sharing power budget (RAN1 case 2)
· There is interruption when sharing Tx chain and sharing power budget (RAN1 case 3)
· No interruption when dedicated Tx chain and separate power budget (RAN1 case1)
· For V-UE on uplink and sidelink shared carrier operation
· There is interruption when sidelink has higher priority than uplink
· FFS on whether to capture interruption requirement in this sub-bullet in CR
1.3 Initiation/cease of SLSS requirements
Proposals from companies:

	Companies
	Proposals

	R4-1609087
Intel
	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

Proposal #3:
V2V S-RSRP accuracy requirements are defined for Es/Iot ≥ -6 dB



	R4-1610173
Intel
	Proposal #2:
SLSS Initiation/Cease for SyncRef UE as time reference: Tevaluate,SLSS = [640] ms


	R4-1609289
Nokia, Alcatel-Lucent Shanghai Bell
	Proposal 2: For initiation/cease of SLSS transmission when GNSS is used as time reference

· when UE is OoC, do not define any requirement,
· when UE is IC, Rel-12 D2D requirement is re-used.

Proposal 3: The requirement for initiation/cease of SLSS transmission when SyncRef UE is used as time reference is 480ms.


	R4-1609510
CATT
	Proposal 1: D2D intra-frequency S-RSRP measurement accuracy requirements could be reused for V2X S-RSRP measurement accuracy.
Proposal 2: S-RSRP measurement period for V2X shall be 320ms.


	R4-1609514
CATT
	Proposal 1: When UE is synchronized to eNB, Rel-12/13 in-coverage ProSe requirements on evaluation period can be reused for V2X.
Proposal 2: When UE is synchronized to GNSS, for the OOC case, the requirement on evaluation period is not needed to define for V2X.
Proposal 3a: For the InC case, if UE is directly synchronized to GNSS, the requirement on evaluation period is not needed to define for V2X.
Proposal 3b: For the InC case, if UE is indirectly synchronized to GNSS, the requirement on evaluation period should be defined for V2X.
Proposal 4: D2D intra-frequency S-RSRP measurement accuracy requirements could be reused for V2X S-RSRP measurement accuracy.
Proposal 5: S-RSRP measurement period for V2X shall be 320ms.


	R4-1609768
LGE
	Proposal 1: When GNSS is timing reference, the reliability of GNSS can be reused for initiation/cease of SLSS for OoC.

Proposal 2: When GNSS is timing reference, Rel-12 ProSe requirements for InC can be reused for initiation/cease of SLSS for InC.

Proposal 3: When SyncRef UE is timing reference, Rel-12 D2D S-RSRP measurement accuracies can be used for V2X S-RSRP measurement.

Proposal 4: When SyncRef UE is timing reference, 320ms can be used as L1 measurement period for V2X S-RSRP.



	R4-1609840
Ericsson
	Observation 1: For the symbol-based S-RSRP estimator there is little impact of carrier frequency offset on bias and variance of the S-RSRP estimate, as can be seen by comparing the results for 0, 0.2 and 0.3ppm offset.

Observation 2: For the longer L1 measurement period 640ms, the bias is similar to the 320ms case, whereas the variance is significantly reduced, as can be seen by comparing results for 320 and 640ms, respectively, for each of the carrier frequency offsets 0, 0.2 and 0.3ppm.

Observation 3: The largest deviation of the 5 and 95th percentiles from the ideal S-RSRP at SINR -6dB is 4.07dB which is achieved for ETU500 with a measurement period of 320ms.



	R4-1610209
Ericsson
	GNSS as time reference
· Proposal #1: RAN4 does not need to specify evaluation period requirements to initiate SLSS/PSBCH transmissions. 
SyncRef UE as time reference
· Proposal #2: RAN4 is to specify the evaluation period to initiate SLSS/PSBCH transmission based on evaluated S-RSRP measurement period under high-speed scenario.



	R4-1610094
Huawei
	Proposal 1: In V2X, L1 measurement period for S-RSRP measurement can be defined as 320ms.

Proposal 2: The D2D S-RSRP measurement accuracy requirements can be reused for V2X.



	R4-1610097
Huawei
	Proposal 1: When SyncRef UE is used as timing reference, the evaluation period for S-RSRP measurement can be defined as 320ms with reusing existing S-RSRP measurement accuracy.

Proposal 2: When GNSS is used as timing reference for out-of-coverage UEs, there is no need to define the requirements of initiation/cease of SLSS transmissions.

Proposal 3: When GNSS is used as timing reference for in-coverage UEs, the requirements of initiation/cease of SLSS transmissions shall be defined and Rel-12 ProSe requirements on evaluation period of RSRP can be reused.




Open issues:
· eNB as time reference: 
Option1: Rel-12/13 in-coverage ProSe requirements on evaluation period can be reused for V2X. (CATT) 
· GNSS as time reference: 
· For out-of-coverage:

· Option1: do not define any requirement. (Nokia, Alcatel-Lucent Shanghai Bell, CATT, Huawei, Ericsson)
· Option2: the reliability of GNSS can be reused for initiation/cease of SLSS. (LGE)
· For in-coverage: 

· Option1: Rel-12 D2D requirement is re-used. (Nokia, Alcatel-Lucent Shanghai Bell, LGE, Huawei)
· Option2: (CATT)
· For the InC case, if UE is directly synchronized to GNSS, the requirement on evaluation period is not needed to define for V2X.

· For the InC case, if UE is indirectly synchronized to GNSS, the requirement on evaluation period should be defined for V2X.

· SyncRef UE as time reference and S-RSRP measurement requirement:
· RAN4 is to specify the evaluation period to initiate SLSS/PSBCH transmission based on evaluated S-RSRP measurement period under high-speed scenario. ( Ericsson)
· L1 measurement period/Evaluation Period for V2V S-RSRP (for 160ms PBCH period) 
· Option 1: 320ms evaluation period (LGE, CATT, Huawei)
· Option 2: 480ms evaluation period (Nokia, Alcatel-Lucent Shanghai Bell)
· Option 3: 640ms evaluation period (including 320ms measurement period and 320ms evaluation period) (Intel)
· Accuracy requirement:
· Reused D2D measurement accuracy requirements for V2V S-RSRP measurement accuracy. (LGE, CATT, Huawei, Nokia, Alcatel-Lucent Shanghai Bell, Intel)
Discussion:
Intel: what do us means by having requirements when GNSS as time reference source
Qualcomm: used RSRP evaluation requirement on D2D.
Qualcomm: prefer option3
LGE: in D2D case there are two options. We need two periods. 

Nokia: 320 for S-RSRP measurement period. Can derived evaluation period.

QUALCOMM: Prefer 480 evaluation period

Intel: L1 measurement period can  be based on  simulation results(only 2 companies). Agree an L1 measurement period.
LGE: In D2D, evaluation time is two times of measurement period. We prefer to have principle of D2D
Nokia: Don’t true that D2D two times of evaluation time to L1 measurement period.

Intel: simulation results show some issues. Different companies have different understanding. Two different calculation methods. Like (95%-5%), max (abs(5%-50%),abs( 95%-50%)). Results are not aligned.
CATT: we use both two methods. The difference is small considering margin.
Intel: Different approach has some margin.
Agreements:
· eNB as time reference: 
Rel-12/13 in-coverage ProSe requirements on evaluation period can be reused for V2X.  
· GNSS as time reference: 
· For out-of-coverage:

· do not define any requirement.
· For in-coverage: 

· Rel-12/13 in-coverage ProSe requirements on evaluation period can be reused .
· SyncRef UE as time reference and S-RSRP measurement requirement:
· L1 measurement period/Evaluation Period for V2V S-RSRP (for 160ms PBCH period) 
· 320 ms measurement period 
· Accuracy requirement:
· Reused D2D measurement accuracy requirements for V2V S-RSRP measurement accuracy. 
1.4 Requirements related to synchronization
Proposals from companies:

	Companies
	Proposals

	R4-1609289
Nokia, Alcatel-Lucent Shanghai Bell
	Proposal 1: SyncRef UE framework is not defined for high speed conditions.
Proposal 4: RAN4 should further discuss the SLSS detection requirement with 160 periodicity, and the dropping rate should be clearly defined.
Proposal 5: SLSS detection or S-RSRP measurement requirement does not apply for the case when GNSS is used as time reference and has the highest priority. 
Proposal 6: The OoC cell detection requirements for V-UE is defined as 800ms.



	R4-1609769
LGE
	· Observation 1: SyncRef UE3 identification probability of 90% is met with detection time of 2 at SINR of -4dB.
Proposal 1: V2X drop rate for SLSS monitoring is specified only for the sub-frame which the UE is scheduled to transmit its SLSS for OoC. 
Proposal 2: V2X drop rate for SLSS monitoring does not need to be specified for the sub-frame which the UE is scheduled to transmit its PSCCH/PSSCH for OoC.
Proposal 3: For V2X, detection time of SyncRef UE is defined as 800ms at SCH Es/Iot ≥ -4 dB and the V2X UE is allowed to drop a maximum of 40% of its SLSS transmission at the physical layer for the purpose of SyncRef UE selection / reselection.


	R4-1609771
LGE
	Proposal 1: E-UTRAN intra-frequency identification time of 800ms can be reused for cell detection requirement in OoC for V-UE.

Proposal 2: Same cell detection requirement in OoC for V-UE can be applied for both cases, which the V-UE is performing V2X transmission and which the V-UE is not performing V2X transmission.



	R4-1610097

R4-1610098
Huawei
	R4-1610097

Proposal 4: In V2X, if UE is not allow to drop V2X sidelink transmission for the purpose of SyncRef UE selection/reselection, the SLSS detection time is suggested to be 1.92 seconds at SCH Es/Iot ≥ -4 dB.
R4-1610098
Proposal2: Reuse V2V requirements for other type of devices

Proposal3: GNSS detection time requirement is already defined in TS37.171. There is no need to redefine the GNSS detection time

Proposal4: Current UE could maintain valid GNSS. There is no need to introduce other UE behavior.

Proposal5: There is no need to define GNSS synchronization source evaluation period.


	R4-1609841
Ericsson
	Observation 1: 

· With up-to-date information on GPS almanac and ephemeris, a positioning device can typically find its position within 1 to 5 seconds.

Observation 2: 

· Existing requirements on A-GNSS yield that with assistance data provided by the network the UE shall find its position within 20 seconds.

Observation 3: 

· Existing requirements on A-GNSS positioning time is based on that the UE can acquire up-to-date information on GPS almanac and ephemeris from the network, i.e., that the UE is within RAN coverage.  

Based on the observations, we propose the following:

Proposal 1:

· RAN4 shall introduce requirements on how fast a V2X UE can select a GNSS synchronization source upon losing RAN coverage, as this increases the reliability of LTE V2X and can save lives and property.

Proposal 2:

· RAN4 shall introduce requirements on GNSS synchronization source selection that allow continued sidelink operation during the time from when the UE lost RAN coverage until it has acquired synchronization from GNSS.

Proposal 3:

· RAN4 shall specify that GNSS synchronization shall be achieved within 20 seconds, similar to existing requirements for LPP A-GNSS-based positioning. During this time the sidelink shall be fully operable.

Proposal 4:

· RAN4 shall specify a test case that secures that sidelink operation is guaranteed during the time the UE is switching from RAN to GNSS synchronization source.

Proposal 5:

· RAN4 shall specify a UE behavior that secures that almanac information is refreshed at least every [24] hours and ephemeris information every [2] hours even if the GNSS receiver is turned off.



	R4-1610207
Ericsson
	· Proposal #1: V2I and V2P UEs shall be capable of performing S-RSRP measurements for 6 identified SyncRefUEs with a period of TBD ms. 

· Proposal #2: V2V UEs shall be capable of performing S-RSRP measurements for 4 identified SyncRefUEs with a period of TBD ms. 

· Proposal #3: A V2X UE capable of V2V, V2I and V2P operation shall be capable of performing S-RSRP measurements for 8 SuncRefUEs with a period of TBD ms.



	R4-1610208
Ericsson
	· Proposal #1: The V2X UE is not allowed to drop any sidelink V2X transmissions for the purpose of SLSS detection of other SyncRef UEs.

· Proposal #2: A V2X UE that is synchronized to other SyncRef UE may have to drop its transmission in order to identify newly detectable SyncRef UEs. RAN4 shall discuss the dropping rate considering the increased SLSS periodicity and high-speed scenario.



	R4-1610209
Ericsson
	GNSS as time reference
· Proposal #1: RAN4 does not need to specify evaluation period requirements to initiate SLSS/PSBCH transmissions. 
SyncRef UE as time reference
· Proposal #2: RAN4 is to specify the evaluation period to initiate SLSS/PSBCH transmission based on evaluated S-RSRP measurement period under high-speed scenario.

· Proposal #3: RAN4 is to discuss the SyncRef UE detection delay for V2X UEs and shall specify corresponding requirements.

· Proposal #4: RAN4 shall specify that the current requirements on E-UTRA cell identification specified in section 11.4.1 in out of network coverage shall apply also for V2X UEs. 



	R4-1610286
Qualcomm
	Proposal 1: Define SLSS dropping rate requirements for UE in the cases where synchronous sync source detection applies.
Proposal 2: Define and simulate asynchronous synchronization cases for V2X.

Proposal 3: Define (data and SLSS) dropping rate requirements for UE in the cases where asynchronous sync source detection applies.


	R4-1610365

Qualcomm
	Proposal 5: No cell identification requirement is defined for V2X in unlicensed bands.

	R4-1610173
Intel
	Proposal #1:
UE is not expected to drop V2V transmissions for the purpose of SLSS detection from other UEs

Proposal #3:
Do not define GNSS detection time requirements.

Proposal #4:
Do not define requirements to maintain valid GNSS assistance information.
Proposal #5:
Introduce synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source.
Observation #1: Synchronization source reselection may have negative impact on the V2V performance in case reference timing/frequency is changed during the V2V signals transmission / reception

Proposal #6:
Further discuss two mechanism for V2V operation interruption during synchronization source change depending on the timing offset difference and frequency mismatch:

· Short switching: Reselection done during the last symbol of V2V subframe (during gap)

· Long switching: 1ms (subframe) interruption




Open issues:
1.4.1 The requirement of selection/re-selection of GNSS as synchronization source

· Selection time for GNSS as synchronization source
· Option1: (Huawei, Intel): 
· Do not define GNSS detection time requirements.

· Option2: (Ericsson)

· RAN4 shall introduce requirements on how fast a V2X UE can select a GNSS synchronization source upon losing RAN coverage, as this increases the reliability of LTE V2X and can save lives and property.

· RAN4 shall introduce requirements on GNSS synchronization source selection that allow continued sidelink operation during the time from when the UE lost RAN coverage until it has acquired synchronization from GNSS.

· RAN4 shall specify that GNSS synchronization shall be achieved within 20 seconds, similar to existing requirements for LPP A-GNSS-based positioning. During this time the sidelink shall be fully operable.
· UE behavior for GNSS as synchronization source
· Option1: (Huawei, Intel): 
· Do not define requirements to maintain valid GNSS assistance information.

· Option2: (Ericsson)

· RAN4 shall specify a UE behavior that secures that almanac information is refreshed at least every [24] hours and ephemeris information every [2] hours even if the GNSS receiver is turned off.

· Evaluation time for GNSS as synchronization source
· Option1: (Huawei)

· There is no need to define GNSS synchronization source evaluation period.

· Option2: (Intel)
· Introduce synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source. 
· Synchronization source change
· RAN4 shall specify a test case that secures that sidelink operation is guaranteed during the time the UE is switching from RAN to GNSS synchronization source. (Ericsson)
· Further discuss two mechanism for V2V operation interruption during synchronization source change depending on the timing offset difference and frequency mismatch: (Intel)
· Short switching: Reselection done during the last symbol of V2V subframe (during gap)

· Long switching: 1ms (subframe) interruption

Discussion:
Ericsson: If the GNSS can hold any time, we don’t need such behaviour.
Qualcomm: if the UE has no synchronization source, so procedure in RAN1 can be used.
Ericsson: Keep RAN1 specified. 
Agreements:
· WAN/GNSS timing misalignment
· Option1: (Intel)

· Make further assumptions for further RAN4 analysis

· Shared V2V/UL carrier: V2V and UL transmissions use common eNB timing. The “DFN offset” signalling is used to adjust V2V timing for UEs with GNSS synchronization reference

· Dedicated V2V carrier: All V2V transmissions use common GNSS timing. FFS on how UEs with eNB synchronization reference adjust their TX timing.

· Recommend RAN1/2 to define signalling on the timing offset between Uu and GNSS timing to align the TX timing for UEs with eNB timing with common GNSS timing on a dedicated carrier.

· No RAN4 requirements need to be defined to handle the situation of UL/SL overlap on a shared carrier

· Option2: (Nokia, Alcatel-Lucent Shanghai Bell)

· RAN4 should wait for RAN2 conclusion on SFN shift to discuss how to handle the WAN/GNSS timing misalignment.
· Option3: (Huawei)

· There is no need to define WAN/GNSS timing misalignment related procedures/requirements 
· Option4: (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. 
Discussion:
Intel: for shared carrier case, RAN1 introduce some mechanism to avoid the misalignment. It can be avoided. In dedicate carrier there may be different UE has GNSS and eNB sources, which cause misalignment.
Nokia: why DFN shift applicable for shared carrier? The case that some UE using GNSS and some UE using eNB, network can handle this case by pre-configuration.
Intel: Different eNB belongs to different operator will use the different DFN offset. The priority can have some offline discussion.
Agreements:
1.4.2 The requirement of selection/re-selection of SyncRef UE as synchronization source
· RAN4 is to discuss the SyncRef UE detection delay for V2X UEs and shall specify corresponding requirements. (Ericsson)

· Define and simulate asynchronous synchronization cases for V2X. (Qualcomm)

· SyncRef UE framework is not defined for high speed conditions. (Nokia, Alcatel-Lucent Shanghai Bell)
· SLSS detection or S-RSRP measurement requirement does not apply for the case when GNSS is used as time reference and has the highest priority. (Nokia, Alcatel-Lucent Shanghai Bell)

· UE measurement capability
· Option 1: (Ericsson)

· V2I and V2P UEs shall be capable of performing S-RSRP measurements for 6 identified SyncRefUEs with a period of TBD ms. 

· V2V UEs shall be capable of performing S-RSRP measurements for 4 identified SyncRefUEs with a period of TBD ms. 

· A V2X UE capable of V2V, V2I and V2P operation shall be capable of performing S-RSRP measurements for 8 SuncRefUEs with a period of TBD ms.

· Dropping rate for SLSS detection
· Option 1: (LGE)
· V2X drop rate for SLSS monitoring is specified only for the sub-frame which the UE is scheduled to transmit its SLSS for OoC.
· V2X drop rate for SLSS monitoring does not need to be specified for the sub-frame which the UE is scheduled to transmit its PSCCH/PSSCH for OoC.
· The V2X UE is allowed to drop a maximum of 40% of its SLSS transmission at the physical layer for the purpose of SyncRef UE selection / reselection.
· Option 2: (Ericsson)
· The V2X UE is not allowed to drop any sidelink V2X transmissions for the purpose of SLSS detection of other SyncRef UEs when GNSS is used as time reference and the highest priority.
· A V2X UE that is synchronized to other SyncRef UE may have to drop its transmission in order to identify newly detectable SyncRef UEs. RAN4 shall discuss the dropping rate considering the increased SLSS periodicity and high-speed scenario.

· Option 3: (Qualcomm)
· Define SLSS dropping rate requirements for UE in the cases where synchronous sync source detection applies.

· Define (data and SLSS) dropping rate requirements for UE in the cases where asynchronous sync source detection applies.

· Option 4: (Nokia, Alcatel-Lucent Shanghai Bell)

· RAN4 should further discuss the SLSS detection requirement with 160 periodicity, and the dropping rate should be clearly defined.

· SLSS detection time
· Option1: (LGE)
· For V2X, detection time of SyncRef UE is defined as 800ms at SCH Es/Iot ≥ -4 dB
· Option2: (Huawei)

· In V2X, if UE is not allow to drop V2X sidelink transmission for the purpose of SyncRef UE selection/reselection, the SLSS detection time is suggested to be 1.92 seconds at SCH Es/Iot ≥ -4 dB.
Discussion:
Qualcomm: RAN1 has agreement regarding to GNSS. 
Agreements:
· The V2X UE is not allowed to drop any sidelink V2X transmissions for the purpose of SLSS detection of other SyncRef UEs when GNSS is used as time reference and the highest priority.
1.4.3 Cell detection requirements in OOC

· Option1: (Nokia, Alcatel-Lucent Shanghai Bell, LGE)
· The OoC cell detection requirements for V-UE are defined as 800ms.
· Option2: (Ericsson)
· RAN4 shall specify that the current requirements on E-UTRA cell identification specified in section 11.4.1 in out of network coverage shall apply also for V2X UEs.
· Option3: (Qualcomm)
· No cell identification requirement is defined for V2X in unlicensed bands.
Discussion:
Nokia: clarify on band 47.
Intel:  there is MCC. So cell identification may also need when PC5+WAN
Qualcomm: some confusion on wording.  For Band 47 there is no cell identification.

LGE: For MCC, PC5+WAN, WAN cell identification requirements only in IC. In OCC no cell identification for UE for MCC case. 

PC5+WAN. WAN is OOC. UE do not need to perform cell detection.
Ericson: Definition of OOC. Which carrier is OOC.
Qualcomm: For D2D the in any cell selection state, the silent carrier the cell reselection requirement applied. 
CMCC: Even for OOC, UE needs to detect cell.

Nokia: Currently cell identification is defined for carrier on WAN only.

Intel: shared carrier definition for cell detection requirement.

LGE: Need a carrier list.
Agreements:
· No cell identification requirement is defined for V2X in dedicated V2X carrier, and only applied to band47.
· For carrier other than band47, the OoC cell detection requirements for V-UE are defined as 800ms.
1.5 Resource selection/reselection
Proposals from companies:

	Companies
	Proposals

	R4-1610173
Intel
	Proposal #7:
The PSSCH-RSRP requirements shall be defined for PSSCH Es/Iot ≥ -3 dB. The PSSCH-RSRP accuracy requirements are: 

· Absolute accuracy: ± [5] dB

· Relative accuracy: ± [2.5] dB

Proposal #8:
The S-RSSI accuracy requirements are [±2.5] dB



	R4-1609290
Nokia, Alcatel-Lucent Shanghai Bell
	Proposal 1: Do not define explicit requirement for autonomous resource selection/reselection procedure.
Proposal 2: RAN4 to consider to define accuracy requirement for filtered S-RSSI, depending on whether same RF error will apply to single-shot measurements.


	R4-1609512
CATT
	Proposal 1: The absolute PSSCH-RSRP measurement accuracy requirements (±3.5 dB) can be satisfied for both adjacent transmission and non-adjacent transmission when Es/Iot ( 0 dB

Proposal 2: The relative PSSCH-RSRP measurement accuracy requirements (±1.5 dB) can be satisfied for both adjacent transmission and non-adjacent transmission when Es/Iot ( 0 dB


	R4-1609772
LGE
	· Proposal 1: Current D2D S-RSRP measurement accuracies can be used for V2X PSSCH-RSRP measurement.
· Proposal 2: Define side condition of SNR under normal speed regarding PSCCH BLER.
· Proposal 3: Side condition of SNR ≥ -3dB  can be used for V2X absolute PSSCH-RSRP measurement.
· Proposal 4: Side condition of SNR ≥ 0dB  can be used for V2X relative PSSCH-RSRP measurement.
· Proposal 5: Current LAA RSSI measurement accuracies can be used for V2X S-RSSI.


	R4-1609888
Qualcomm
	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 [1]. The UE shall be able to determine the correct set SB as defined in [1] with X% probability.
Table 3: Baseband V2V RSRP absolute accuracy

NRB
3
≥4
Ês/Iot (dB)
-3
0

3

-3

0

3

Accuracy (dB)
±3.5
±3
±2
±3

±2.5

±2

Proposal 2:  The accuracy requirement should be set as

D = DBaseband + IM

Where DBaseband is set as in Table 3 according to the simulation results. The IM will have to be determined for band 47.

Proposal 3: LAA RSSI measurement requirement can be used as a baseline. RAN4 to study if any additional margin is needed due to CP removal and FFT processing. 
Proposal 4: RAN4 adopts the framework discuss in Section 4 of this paper to convert RSRP and RSSI measurement accuracy to the value X.



	R4-1610095
Huawei
	Observation 1: When measurement bandwidth is 3RBs, the PSSCH-RSRP absolute accuracy of one-shot measurement is within ±2.5 dB with the side condition of SINR=-6dB. 
Observation 2: When measurement bandwidth is 4RBs, the PSSCH-RSRP absolute accuracy of one-shot measurement is within ±2.3 dB with the side condition of SINR=-6dB.

Observation 3: Both in AWGN and in fading channels, the performance of PSSCH-RSRP measurement has a slight decrease due to the high Doppler frequency offset.


	R4-1610100
Huawei
	Proposal 1: The measurement requirements and accuracies of PSSCH-RSRP and S-RSSI shall be specified for UE autonomous resource selection/reselection.

Proposal 2: It is suggested not to define different PSSCH-RSRP measurement accuracy for adjacent transmission and non-adjacent transmission.
Proposal 3: The absolute PSSCH-RSRP accuracy shall be defined under the conditions when the PSCCH can be significantly reliably received, e.g. corresponding to ≤1% block error rate of PSCCH transmission.
Proposal 4: The S-RSSI measurement accuracy requirements are suggested to take account of the UE implementation margin and RF margin of +/-1.5 dB, and the S-RSSI absolute accuracy is suggested as follows:

· For normal conditions: ±2.5 dB at SINR = -6dB

· For extreme conditions: ±5.5 dB at SINR = -6dB



Open issues:
· Core RRM requirement for Resource Selection/Reselection
· Option1: (Nokia, Alcatel-Lucent Shanghai Bell)

Do not define explicit requirement for autonomous resource selection/reselection procedure.
· Option2: (Qualcomm)

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 [1]. The UE shall be able to determine the correct set SB as defined in [1] with X% probability.

· Option3: (Huawei)
The measurement requirements and accuracies of PSSCH-RSRP and S-RSSI shall be specified for UE autonomous resource selection/reselection.
· PSSCH-RSRP measurement requirement
· Option1: (Intel)

· The PSSCH-RSRP requirements shall be defined for PSSCH Es/Iot ≥ -3 dB. The PSSCH-RSRP accuracy requirements are:
· Absolute accuracy: ± [5] dB
· Relative accuracy: ± [2.5] dB
· Option2: (CATT)

· The absolute PSSCH-RSRP measurement accuracy requirements (±3.5 dB) can be satisfied for both adjacent transmission and non-adjacent transmission when Es/Iot ( 0 dB

· The relative PSSCH-RSRP measurement accuracy requirements (±1.5 dB) can be satisfied for both adjacent transmission and non-adjacent transmission when Es/Iot ( 0 dB
· Option3: (LGE)

· Current D2D S-RSRP measurement accuracies can be used for V2X PSSCH-RSRP measurement.
· Define side condition of SNR under normal speed regarding PSCCH BLER.
· Side condition of SNR ≥ -3dB  can be used for V2X absolute PSSCH-RSRP measurement.
· Side condition of SNR ≥ 0dB  can be used for V2X relative PSSCH-RSRP measurement.
· Option4: (Qualcomm)

Table 3: Baseband V2V RSRP absolute accuracy

	NRB
	3
	≥4

	Ês/Iot (dB)
	-3
	0
	3
	-3
	0
	3

	Accuracy (dB)
	±3.5
	±3
	±2
	±3
	±2.5
	±2


The accuracy requirement should be set as

D = DBaseband + IM

Where DBaseband is set as in Table 3 according to the simulation results. The IM will have to be determined for band 47.

· Option5: (Huawei)

· It is suggested not to define different PSSCH-RSRP measurement accuracy for adjacent transmission and non-adjacent transmission.
· The absolute PSSCH-RSRP accuracy shall be defined under the conditions when the PSCCH can be significantly reliably received, e.g. corresponding to ≤1% block error rate of PSCCH transmission.
· S-RSSI measurement requirement
· Option1: (Intel, LGE, Qualcomm, Huawei)

· Current LAA RSSI measurement accuracies can be used for V2X S-RSSI.
· RAN4 to consider to define accuracy requirement for filtered S-RSSI, depending on whether same RF error will apply to single-shot measurements. (Nokia, Alcatel-Lucent Shanghai Bell)
· RAN4 to study if any additional margin is needed due to CP removal and FFT processing. (Qualcomm)
Discussion:
Intel: Side condition matters

LGE: maybe one accuracy is good.
Intel: side condtion may be 0?

Qualcomm: side condition should higher. High Doppler has effect. We don’t think -3dB ok. Need further discussion in next meeting.
Intel: channel estimation should not be a problem.
Ericsson: don’t understand QUALCOMM’s comments.
Qualcomm: channel estimation cause problem and degradation in certain scenario.
Intel: Don’t see how it affects. Open to further discussion.
LGE. Intel: just side condition is FFS.

Agreements:
PSSCH-RSRP
· Absolute accuracy: ± [5] dB
· Relative accuracy: ± [2.5] dB
Side condition: FFS
1.6 Congestion control
Proposals from companies:

	Companies
	Proposals

	R4-1609290
Nokia, Alcatel-Lucent Shanghai Bell
	Proposal 3: Do not define explicit requirement for CBR. If necessary, define accuracy requirement for filtered S-RSSI.  


	R4-1609516
CATT
	Observation 1: Channel busy ratio will depend on the number of sub-channels in the Tx pool and the number of measurement samples of S-RSSI.
Observation 2: eNB can configure RRC_Connected V2X UE to report CBR periodically and/or by event trigger.


	R4-1609846
Ericsson
	The following observations were made:

Observation 1: 

· The channel occupancy level is crucial for the congestion control algorithms. 

Observation 2:

· The CBR defined in [3][4] can be considered as the channel occupancy level for congestion control in LTE-based ITS, under appropriate design of the sensing method. 

Observation 3:

· When designing the method for CBR measurement for LTE-based ITS, one needs to consider that a transmission can use only part of the system bandwidth.
Observation 4:

· For wideband LTE transmission the following is observed:

· Asymptotically for high received PSD, the 802.11p CBR detector slightly underestimates LTE-load due to the GP.

· Asymptotically for high received PSD, the LTE CBR detector slightly overestimates 802.11p-load due to edge effects.

· The LTE frequency-selective CBR detector is slightly less sensitive than the wideband CBR detector. This might be due to effect of fading on the signal.

Observation 5:

· For half-band LTE transmission the following is observed: 

· As expected the 802.11p CBR detector is less sensitive to LTE OFDMA signals compared to TDMA signals. 

· The LTE frequency-selective CBR detector correctly estimates the system load for the LTE OFDMA system.

The following is proposed, conditioned on the outcome in RAN1:

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 [image: image2.png]S ek



 that provides a good balance between false alarm and missed alarm given the effective noise power on the probed subband.



	R4-1610101
Huawei
	Proposal 1: The measurement requirements of channel busy ratio shall be defined, including measurement period and measurement accuracy.
Observation 1: The reliability of CBR will depend on the number of sub-channels for S-RSSI measurement during measurement period.
Observation 2: The measurement accuracy of CBR will depend on the S-RSSI measurement accuracy and the gap between the configured threshold and the absolute S-RSSI value.



Open issues:
· RRM requirements for CBR
· Option1: (Nokia, Alcatel-Lucent Shanghai Bell)

Do not define explicit requirement for CBR. If necessary, define accuracy requirement for filtered S-RSSI.
· Option2: (Ericsson)

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

RAN4 shall determine a threshold [image: image3.png]S ek



 that provides a good balance between false alarm and missed alarm given the effective noise power on the probed subband.

· Option3: (Huawei)
The measurement requirements of channel busy ratio shall be defined, including measurement period and measurement accuracy.
Discussion:
Intel: why define CBR requirement? Only accuracy mattered

Qualcomm: CBR is a metric. We need some requirements on accuracy
Agreements:
1.7 Way forwards

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	8.20.4
	R4-1609798
	discussion
	WF on V2X RRM requirement
	LG Electronics Inc.


1.8 CRs

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	8.20.4.1
	R4-1609509
	CR
	CR on UE transmission timing requirements for V2X
	CATT

	8.20.4.3
	R4-1609511
	CR
	CR on S-RSRP measurement accuracy requirements for V2X
	CATT

	8.20.4.5
	R4-1609513
	CR
	CR on PSSCH-RSRP measurement accuracy requirement
	CATT


2 V2V RRM
2.1 RRM core maintenance
Related contribution list:

	Agenda
	Tdoc number
	Type/for
	Title
	Source

	8.19.2
	R4-1609286
	CR
	Introduction of reliability definition and side condition for GNSS timing requirements
	Nokia, Alcatel-Lucent Shanghai Bell

	8.19.2
	R4-1609765, revised to

R4-1610636
	CR
	CR on reliability of GNSS
	LG Electronics Inc.


Discussion:
Agreement:
2.2 RRM performance
2.2.1 Test case for V2V

Related contribution list:

	Agenda
	Tdoc number
	Type/for
	Title
	Source

	8.19.3
	R4-1609082
	discussion
	V2V RRM performance requirements
	Intel Corporation

	8.19.3.1
	R4-1609506
	discussion
	UE transmission timing accuracy test for V2V
	CATT

	8.19.3.1
	R4-1609507
	CR
	CR on UE transmission timing accuracy test for V2V
	CATT

	8.19.3.1
	R4-1609766
	CR
	CR on UE transmission timing accuracy test
	Huawei, HiSilicon

	8.19.3.1
	R4-1610093
	CR
	CR on introducing UE transmission timing accuracy test based on GNSS timing in V2V
	LG Electronics Inc.

	8.19.3
	R4-1610287
	discussion
	Timing and Interruption Performance Tests for V2V
	Qualcomm


Proposals from companies:

	Companies
	Proposals

	R4-1609082
Intel
	Proposal #1:
Define timing accuracy performance requirements under assumption that GNSS assistance data is provided to the UE.

Proposal #2:
Reuse TS 36.171 “Normal accuracy” test case (Section 6.2) side conditions for the LTE V2V TX timing accuracy verification.
Proposal #3:
No RRM test cases will be introduced for V2V requirement of interruptions to the WAN operation.



	R4-1609506
CATT
	In this contribution, we discuss the procedure and configuration for UE transmission timing accuracy test. The requirement of “Nominal Accuracy” in section 6.2 in TS 36.171 could be assumed as side condition, which is copied as table 1.

Table 1: Test parameters for GNSS emulation
System

Parameters

Unit

Value

Number of generated satellites per system

-

See Table 6.8

Total number of generated satellites 

-

6 or 7(2)
HDOP Range

-

1.4 to 2.1

Propagation conditions 

-

AWGN

GNSS coarse time assistance error range

seconds

(2

GPS(1)
Reference signal power level for all satellites

dBm

-128.5

Galileo

Reference signal power level for all satellites

dBm

-127

GLONASS

Reference signal power level for all satellites

dBm

-131

QZSS

Reference signal power level for all satellites

dBm

-128.5

SBAS

Reference signal power level for all satellites

dBm

-131

BDS

Reference signal power level for all satellites

dBm

-133
NOTE 1:
"GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.

NOTE 2:
7 satellites apply only for SBAS case.

 

	R4-1610287
Qualcomm
	Observation 1: For stand-alone V2V, Assistant information must be obtained directly from the satellite. This can only be guaranteed for the nominal satellite signal strength case. 
Proposal 1: Only one timing performance test case is specified for stand-alone V2V. The GNSS signal in this test is specified based on Table 6.7 in Section 6.2 TS 36.171.

Observation 2: There is no use case for interruption test in stand-alone V2V.

Proposal 2: Specify no interruption test for stand-alone V2V.



Open issues:
· V2V RRM performance requirements
· Define timing accuracy performance requirements under assumption that GNSS assistance data is provided to the UE. (Intel)

· UE transmission timing accuracy test based on GNSS  (LG Electronics, CATT, Intel Corporation, Ericsson)
· Reuse TS 36.171 “Normal accuracy” test case (Section 6.2) side conditions for the LTE V2V TX timing accuracy verification. (Intel, CATT, Qualcomm)
· Whether introduce new tests to test the interruption requirements for V2V sidelink communication on WAN.
· Option1: Do not introduce (Intel, Qualcomm)
· Option2: Introduce (Nokia, Alcatel-Lucent Shanghai Bell, Ericsson)
Discussion:
Agreement:
2.2.2 CRs

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	8.19.3.1
	R4-1609507
	CR
	CR on UE transmission timing accuracy test for V2V
	CATT

	8.19.3.1
	R4-1609766
	CR
	CR on UE transmission timing accuracy test
	Huawei, HiSilicon

	8.19.3.1
	R4-1610093
	CR
	CR on introducing UE transmission timing accuracy test based on GNSS timing in V2V
	LG Electronics Inc.


Discussion:
Agreement:































































































































































