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1
Agenda of V2V service in rel-14
1) Adjacent channel coexistence simulation results

2) Conclusion for Adjacent channel coexistence evaluation

3) UE Transmitter requirements

4) UE Receiver requirements

Discussion: 
Agreements:

Agenda was agreed.

2
Adjacent channel coexistence simulation results
Based on the simulation results, we can derive the adjacent channel coexistence conclusion.
· Link level simulation results
· R4-165691, " Collections of the adjacent channel coexistence evaluation results for V2V services," 




















LG Electronics
· R4-166252, "Link level demodulation performance results of LTE-V2V for coexistence studies," 























Qualcomm
Discussion: 

Which BLER-SNR mapping curve should be used in the co-existence simulation: Average curve or curve from each company?
QC: Different companies are providing different interpretation of BLER vs. SNR.
Huawei: Only QC and HW provided results for PRR.  Companies don’t have time to rerun simulatioins so propose companies use their own simulation curves.

Agreements: 
· System level simulation results for adjacent channel coexistence evaluation
· R4-165588, "Simulation results for V2V adjacent channel co-existence in licensed bands," 





















Ericsson Inc.
· R4-165590, "Further Simulation results for V2V adjacent co-existence in unlicensed bands," 





















Ericsson Inc.
· R4-165594, "Power Control for V2V adjacent channel co-existence in licensed bands," 
Ericsson
· R4-165595, "LS on UL Power Control for V2V," 








Ericsson
· R4-165689, "Revised adjacent channel coexistence simulation results for V2V service at 2GHz operating frequency," 













LG Electronics
· R4-165690, "Adjacent channel coexistence simulation results for V2V service at 5.9GHz operating frequency," 















LG Electronics
· R4-166250, "DSRC-V2V adjacent channel coexistence in unlicensed ITS (5.9GHz) spectrum," 


















Qualcomm
· R4-166251, "Revisit RAN4 assumption on CAM traffic model for coexistence study," 
Qualcomm
· R4-166306, "Co-existence simulation results for case1," 



Huawei
· R4-166307, "Co-existence simulation results for case2," 



Huawei
· R4-166308, "Co-existence simulation results for case3," 



Huawei
· R4-166309, "Co-existence simulation results for case4," 



Huawei
R4-166305, "TP for 36.785: PRR performance metric for V2V co-existence study," Huawei, Hisilicon

Discussion: 
· PRR metric criterion for Case2, 3, 4
· In urban cases with 15 km/h, the performance of PC5 interface with enhancements achieves average PRR 90% at 50m range.

· In urban cases with 60 km/h speed, the performance of PC5 interface with enhancements achieves about 60% average PRR at 150m range.
QC: It is unclear if we should be looking at PRR or distance
Huawei: For RAN4, simulation curve should be PRR vs. distance.  We only need to consider the range.

QC: It is still unclear. Want this written out explicitly.  
Agreements: 
For 15 km/hr, the metric is PRR loss at 50 m. For 60km/h, PRR loss at 150m.

TP in R4-166305 is agreed.
3
Conclusion for Adjacent channel coexistence evaluations
Is it possible to RAN4 consensuson on the adjacent coexistence simulation results for V2V service?
· Merged coexistence simulation results

· R4-165692, "Draft TP on the adjacent channel coexistence evaluation results for V2V services," 




















LG Electronics
· Conclusion of adjacent channel coexistence evaluation

· R4-165687, "Draft TP on Conclusions of adjacent channel coexistence evaluation," LG Electronics Inc.
Discussion: 
Case 1:
Case 2:
Case 3:
Case 4:
Ericsson:  Unclear what is being proposed in TP.  There are seemingly contradictory statements.

QC:  For case 1 and 2, still debating simulation assumptions. Not ready to capture conclusions. 

Huawei:  For case 1, cannot coexist based on existing simulations.

Ericsson:  Case 1 shows severe interference.  3 potential solutions have been presented.  Revisting assumptions beyond scope of RAN4.  We need to agree to a solution this week.  Propose to choose between tightening ACLR or LS to RAN1 saying we need OLPC.

Chair:  Propose to focus on case 3 and 4

Ericsson:  Can we close the WI without consideration of case 1 and 2?  Hard to justify.

Huawei:  What is purpose of coex study?  If the conclusion is that coex doesn’t work well, we should respect that conclusion.  It is not possible for V2V to coexist well with LTE, for example.  Can we conclude based on existing and agreed simulation assumptions?
Ericsson: Current simulations are based on existing UE specs, so the conclusions are based on those assumptions.  There are other solutions as we’ve discussed already.

QC: Support chairman proposal to focus on case 3 and 4.  Believe that RAN4 assumptions are not correct. Think it’s ok to leave case 1 and 2 to V2X WI.
Ericsson: Open to revisit traffic pattern, but don’t agree with QC that assumptions are wrong.  QC referenced RAN2 document that was not agreed.  

Huawei: Do not agree with QC assertion that assumptions are wrong.  Can capture simulation results from different companies in the TR.  Ok to move case 1 to V2X WI.  What is the problem for case 2? Our simulation results show that the interference is not severe.

QC: No problem with case 2.  Our concern is case 1.  Assumptions are wrong because we assume message intervals are independent of speed.  This can be seen in the TR.

Ericsson:  Disagree that message is independent of speed.  The dependency was used in the simulation.  The D2D WID includes requirements including licensed up to 6 GHz, so we would not be compliant to WID.

Ericsson: If we exclude licensed bands, we need to send an LS to RAN1 and RAN2 to indicate this.

Huawei:  Don’t see the need.
Ericsson:  RAN1 and RAN2 are working as if RAN4 will complete all the work on licensed and legacy bands as well.  They need to know otherwise.

Huawei: RAN1 and RAN2 work is not band specific.  LS will just create confusion in RAN1 and RAN2.

Ericsson: Can not support closing the WI unless there is change to address the coex or explicit intention to address.  Otherwise, there might be misunderstanding that V2V has been standardized for legacy or licensed band operation.
Chair: Who objects to sending LS to RAN1 and RAN2, besides Huawei?

Huawei: For case 1, can we capture the results in TR and study further in V2X?
Huawei:  Is there a problem with case 2?

Ericsson: Agree there is not a problem with case 2.  But we don’t have a solution for case 1 and that needs to be communicated.

Huawei:  Can we also add case 2 to agreement?

Intel:  Had concern on case 2.  Don’t think the analysis is complete.

Ericsson: Transmissions are already power controlled, so don’t understand the concern.

Intel: If we reduce Tx power in case 1, then the results of case 2 may no longer hold true

Ericsson: That can be included for further evaluation if we adopt OLPC, but the degradation was seen to be very small so not expecting a large impact.

Huawei:  Also think the impact of LTE to V2V is very low, so also don’t believe the conclusion will change.
Intel: Would like to see the results.  Why consider case 2 if you don’t also consider case 1?

QC: Agree with Intel.  Don’t think the impact will be small.  Case 1 and case 2 are coupled.

Ericsson: Propose that in the TR we indicate that initial results show minimal impact from LTE to D2D, but that case 2 may need further evaluation.

Agreements: 
Chair:  Can we focus on case 3 and case 4?
No objection
Ericsson: Fine to move on to case 3 and case 4, but want to revise the TP for case 1.

Case 3 and 4 can be completed. Case 1 and 2 are left open.
4
 UE Transmitter requirements
RAN4 decide how to define UE Tx RF requirements for V2X UE
· Scope for Tx requirements 

· 1st priority: Single carrier operation at Band 47

· Issues on Single Carrier at 2GHz : ACLR at 2GHz
· 2nd Priority: V2V Multi carrier operation between Band 47(sidelink) and Band 3/8/39/41 (Uu) 
· Issues on MCC operation: the coexistence evaluation at 2GHz, Configured Tx power, UE-to-UE coexistence issues should be decided.
· Deprioritized MCC operation for V2V WI
· Multi carrier operation at Band 47

· Multi carrier operation with Band 47(V2X) and licensed bands (WAN)

· CMCC proposed multicarrier inter-band operation (R4-166095) for V2V with 26 dBm maximum transmit power
All depriotized MCC operation will be defined in V2X WI.
· Suffix for V2V UE requirements 

· Option1: reuse suffix D for V2X service
· Pros : easy to specify the PC5 based V2V UE, 

· Cons: restriction on extension of V2N operation(Uu) at licensed band/unlicensed band, different service target between Prose and V2N
· Option2:new suffix G for V2X service

· Pros : easy to find V2X UE RF requirements.aligned for each WI service target

· Cons: seperate the related sidelink operation as ProSe and V2V
Discussion: 
Ericsson: Transmit requirements for V2V only defined for single carier operation at Band 47.  Is that correct?
CMCC: Think we can introduce requirements for MCC 1UL 

Huawei: V2X WI is scheduled to finish in half year, so deferring MCC should not be a problem

Ericsson: Need to be clear there is no V2V specified on B3, 8, 39, 41

LG: Agreed to coex results for case 3 and 4. So we can only define RF requirements based on those.
CMCC: We think MCC 1UL needs to be finished in V2V WI. Can be in either band, but not simultaneous.
Huawei: Propose to focus on V2V requirements in the time remaining

Ericsson: If the transmission is on the licensed band, then you are back to case 1.  Since we are deferring case 1, we can’t have V2V transmission on any licensed band.
Agreements: 

Focus on Band 47 requirements and discuss MCC offline
LGE will provide the 36.101 Tx part CR
Each RAN WG should align how to capture the V2X service in TS.
· Tx requirements 

	Section / Clause [1]
	Reference for Description
	Comment

	5.5D ( 5.5G
	Operating bands for V2V
	Make new 5.5G to support new band in ITS spectrum

	5.6D ( 5.6G
	Channel bandwidth for V2V
	Add new band XX and channel bandwidth 

	6.2.2D ( 6.2.2G
	UE maximum output power for V2V
	Add new band XX and define max. power for power class 3 UE

	6.2.3D ( 6.2.3G
	MPR for modulation/CBW
	Need to define MPR for simultaneous SA and Data transmission with FDM ( HW TP with [ ]

	6.2.4D ( 6.2.4G
	UE max output power with additional requirements
	Verify the A-MPR requirements to satisfy the ETSI regulatory spectrum emission level ( HW TP with [ ]



	6.2..5D ( 6.2.5G
	Configured transmitted Power for V2V
	For SCC operation ( LGE TP



	6.3.2D ( 6.3.2G
	UE Minimum output power for V2V
	No need to change ( CATT TP

	6.3.3D ( 6.3.3G
	UE Transmit OFF power for V2V
	No need to change ( CATT TP

	6.3.4D ( 6.3.4G
	ON/OFF time mask for V2V
	SSSS Time mask should be changed by RAN1 DM-RS design was revised in PSBCH ( LGE TP

	6.3.5D ( 6.3.5G
	Power control for V2V
	Whether to use open loop power control for V2V depends on RAN1’s decision. 
Existing absolute power tolerance shall be reused to V2V transmissions. (LGE TP

	6.5.1D ( 6.5.1G
	Frequency error for V2V
	It will be defined for All synch source. ( HW separate TP

	6.5.2D ( 6.5.2G
	Transmit modulation quality for V2V
	No need to change. For EVM, need further study based on physical channels design for V2V. ( LGE TP

	6.6.2.3D ( 6.6.2.3G
	Adjacent Channel Leakage Ratio
	Verify ACLR requirement to satisfy the adjacent channel coexistence with legacy system ( HW separate TP

	6.6.2D ( 6.6.2G
	Out of band emission for V2V
	Define UE-to-UE coexistence requirements for SCC and MCC operation. ( LGE TP

	6.6.3D ( 6.6.3G
	Spurious Emission for V2V
	Add new SE requirements for Band 47  ( HW TP


· R4-165025, "Discussion on V2V UE transmit frequency error requirements," Intel Corporation
· R4-165592, "V2V UE RF Transmit requirements," Ericsson
· R4-165666, "TP on V2V Transmitter requirements," LG Electronics Inc.
· R4-165693, "Draft CR to introduce V2V services in TS36.101 in Rel-14," LG Electronics Inc.
· R4-165748, "Introduction of V2V requirements," CATT
· R4-165956, "Discussion on V2V UE Tx RF requirements at 5.9GHz," Samsung
· R4-166094, "Discussion on UE RF of multicarrier operation for V2V with 23 dBm maximum transmit power," CMCC
· R4-166095, "Discussion on UE RF requirements on 2UL multicarrier inter-band operation for V2V with 26 dBm maximum transmit power," CMCC
· R4-166193, "RF regulatory requirements for V2V in the European 5.9 GHz ITS band," Ericsson
· R4-166253, "RF requirements for LTE-V2V," Qualcomm Incorporated
· R4-166310, "V2V UE RF requirements," Huawei, Hisilicon
· R4-166311, "FRC for V2V RF requirements," Huawei, Hisilicon
· R4-166312, "TP for 36.785: UE maximum output power for V2V," Huawei, Hisilicon
· R4-166313, "TP for 36.785:  Transmit signal quality for V2V for V2V," Huawei, Hisilicon
· R4-166314, "TP for 36.785 Out-of-band emissions for V2V," Huawei, Hisilicon
· R4-166315, "TP for 36.785: Spurious emissions for V2V," Huawei, Hisilicon
Discussion: 
Ericsson: From an RF perspective, we don’t know why we need to identify the synchronization source?
QC: The reference for the ppm changes depending on the source

Ericsson: The requirement doesn’t change.  The hardware won’t change.  The information is not required for RF.

Intel: Not purely RF requirement but also related to RRM.

Huawei: Agree with Intel.  Had received an LS from RAN1.
Intel:  Fine with 0.1ppm accuracy.  For GNSS, it should be defined relative to absolute frequency.  For eNB Rx, it should be relative.
Ericsson: Nobody disputing 0.1ppm value.  Ericsson is ok to add text indicating what this is relative to.
Agreements: 
Frequency error 0.1ppm for each synchronization source. For GNSS, the error is with respect to absolute frequency.
5
UE Receiver requirements
How to determine UE RX RF requirements
· Scope for Rx requirements : 

· REFSENS requirements for SCC operation as first priority
· Agree on Target SNR values based on summary sheet (SNR value : -2.3dB)

· RAN4 RF session decide NF and RF impairement margin

· Then, decide the REFSENS level as below

· RefSensV2V = -174dBm/Hz + 10log(CH_BW) + 10log (LCRB/NRB) + target SNRV2V + (NF+RF impairment margins) 
i.e )  -  10MHz REFSENS= -104 + 10log(50/50) + (-2.3) + (15.5) = -90.8
     -  20MHz REFSENS= -101 + 10log(98/100) + (-2.3) + (15.5) = -87.9
   * Diversity gain already included in target SNR point.
· Rx requirements 
	Section / Clause
	Description
	Comment

	7.3.1G
	Reference sensitivity for ProSe
	Decide NF and RF impairment margin for SC operation
· CATT TP proposal

	7.4.1G
	Maximum input level
	Can be reuse ProSe Max. input level due to sidelink V2V operation ( HW TP

	7.5.1G
	ACS for ProSe
	Interference Channel BW can be used 10MHz ( HW TP

	7.6.1.1G
	In band blocking for ProSe
	Interference Channel BW can be used 10MHz ( HW TP 

	7.6.2.1G
	Out-of-band blocking for ProSe
	Interference Channel BW can be used 10MHz ( HW TP 

	7.6.3.1G
	Narrow band blocking for ProSe
	No needed

	7.7.1G
	Spurious response for ProSe
	Interference Channel BW can be used 10MHz ( HW TP 

	7.8.1G
	Wide band intermodulation for ProSe
	Interference Channel BW can be used 10MHz ( CATT TP


· R4-165593, "V2V UE RF Receive requirements," Ericsson
· R4-165670, "TP on V2V Receiver requirements," LG Electronics Inc.
· R4-165957, "Discussion on V2V UE Rx RF requirements at 5.9GHz," Samsung
· R4-166193, "RF regulatory requirements for V2V in the European 5.9 GHz ITS band," Ericsson
· R4-166316, "TP for 36.785: Reference sensitivity for V2V," Huawei, Hisilicon
· R4-166317, "TP for 36.785: Maximum input level for V2V," Huawei, Hisilicon
· R4-166318, "TP for 36.785: ACS requirement for V2V," Huawei, Hisilicon
· R4-166319, "TP for 36.785: Blocking requirements for V2V," Huawei, Hisilicon
· R4-166320, "TP for 36.785: Spurious response for V2V," Huawei, Hisilicon
· R4-166321, "TP for 36.785: Intermodulation characteristics for V2V," Huawei, Hisilicon
· R4-165747, "REFSENS requiiements for V2V," CATT

· R4-16xxxx, “Intermodulation characteristics for V2V”, CATT, Huawei, LGE.
· Target SNR evaluation Tdocs
· R4-165668, "Summary of simulation results for V2V REFSENS requirements," LG Electronics Inc.
· R4-165383, "Discussion and simulation results for V2V senstivity," Huawei, HiSilicon
· R4-165563, "Simulation results for REFSENS sensitivity," Ericsson
· R4-165667, "Simulation results for V2V REFSENS requirements," LG Electronics Inc.
· R4-165746, "Simulation results for V2V REFSENS," CATT
R4-166316, "TP for 36.785: Reference sensitivity for V2V," Huawei, Hisilicon

Discussion: 
QC: Not ready to agree to SNR.  Need further discussion in demod room.
Ericsson: We need input from RAN1.

Ericsson: NF seems pessimistic.  Think NF around 9 dB similar to LTE would be more reasonable.  Implementation margin of 2 dB seems reasonable.

Huawei: Key issue is that we are at 5.9 GHz. We expect device to have similar performance to LAA, rather than to 2 GHz band.
Ericsson: LAA was defined for low cost devices.  Expect that V2V devices would not have similar constraint.  If operators are ok, then Ericsson can accept but it seems pessimistic.

Intel:  Cannot agree to Ericsson proposal to reuse LTE NF.
Chair : Target SNR, NF and RF impairment margin need further discussion
Agreements: 
CATT will provide the 36.101 Rx part CR.
