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1) Adjacent coexistence simulation detail parameters
2) Adjacent coexistence simulation results
	V2V operating frequency
	Deployment scenarios 
(Aggressor-to-Victim)

	V2V service at 2GHz
	· Case1: V2V UE-to-LTE BS
· Case2: LTE UE-to-V2V UE

	V2V service at 5.9GHz
	· Case3: V2V UE-to-DSRC UE
· Case4: DSRC UE-to-V2V UE


3) UE Transmitter requirements
4) UE Receiver requirements
5) Reply LSs
       5-1) Multi-carrier operation

*Discussion papers in adhoc meeting 
[image: ]

All simulation results will be “noted” except QC (R4-164034) for link-level curve. 
R4-164803 (CATT, TP on Detail simulation parameters) will be discussed for approval
R4-164804 (LGE, TP on operating scenarios, operating band) will be discussed for approval
R4-164805 (LGE, Reply LS on MCC V2V operation) will be discussed for approval

Discussion: 
Is this agenda of V2V adhoc meeting agreeable?
Ericsson:  Cannot agree that all papers are noted without presentation.  They should be marked as not treated.  AH meeting cannot approve docs, but can only recommend to main session.  AH chair should record agreements.
AH Chair:  Goal was to save time in ad-hoc in noting papers without presentation.  Docs will not be approved in the AH.
Ericsson:  Agreeable if concerns have been captured.

Agreements:
The proposed Agenda was agreed.

2	Adjacent coexistence simulation detail parameters
Need to detail simulation parameters and decide to complete adjacent coexistence evaluation

1) Test metrics : PRR or T-put for LTE based-V2V UE
· RAN4 agreement in last meeting: 
· R4-163003 is approved to use PRR as test metrics for V2V UE at 2GHz and 5.9GHz.
· R4-163369, "TP on performance metric for V2V co-existence study," CATT

AH Chair: Some companies provided adjacent coexistence evaluation results using T-put loss for V2V UE victim case.  Need to re-submit the co-existence results by PRR at 2GHz and 5.9GHz.
Proposed Test metrics as table
	V2V operating frequency
	Deployment scenarios 
(Aggressor-to-Victim)
	Test metrics 

	V2V service at 2GHz
	· Case1: V2V UE-to-LTE BS
· Case2: LTE UE-to-V2V UE
	· Case1: T-put loss
· Case2: PRR

	V2V service at 5.9GHz
	· Case3: V2V UE-to-DSRC UE
· Case4: DSRC UE-to-V2V UE
	· Case3: PRR
· Case4: PRR



2) Number of activaton UE for V2V and DSRC: 
Some has different simulation assumption on the number of ativate V2V UE. 
Need to align between interested companies to align the simulation results
Chair proposal : 1% active UE in total number of UE ( 9 gird case with 1299*750m)
· E.g) 15km/h case: [(2676/10.4)*9]*0.01 = [(257.3*9)]*0.01 = 2515.7*0.01 = 25 UEs
· E.g) 60km/h case: [(2676/41.7)*9]*0.01= [(64.2*9)]*0.01 = 577.55*0.01 = 6 UEs
       In here, 2676 = (433*4) + (236*4) = 1732+944 =2676 (Total UE in one grid)

3) Link-level SNR-to-BLER curve for DSRC and 2GHz
· R4-163368, "Link level simualtion result for PRR of V2V system,”  				CATT
· R4-163949, "On link-level simulation results for PRR evaluation," 				Huawei
· R4-164034, "DSRC/802.11p performance measure for coexistence study," 	Qualcomm

Need to clarify as below 
· Whether or not need the TB 300byte Link level simulation curve?
· AWGN or fading channel in Link and System?
· V2V UE : Huawei, CATT (2GHz, 5.9GHz)
· DSRC UE : QC (5.9GHz)
DSRC link curve (QC, R4-164034) are agreeable for DMRS operation.
AH Chair : RAN1 agreed 4V DMRS structure for V2V operation, so RAN4 need to resubmit the link-level simulation results based on the agreed physical layer design.
RAN4 should agree the link-level curve by e-mail discussion (until June 7th ) after RAN4 #79 meeting. Then the coexistence evaluation rsults will be merged at RAN4 #80 meeting by using the agreed link-level curve. And we can conclude the evaluation results at the RAN4 #80 meeting.
* Need to agree the revised Tdoc (R4-164803, CATT, LGE) for updated detail simulation parameters.

4) Power control for LTE-based V2V UE
· R4-163952, "Introduction of power control mechanism in co-existence simulation," Huawei
· R4-163504, "Simulation assumptions for adjacent channel co-existence," 		Ericsson

AH Chair: RAN1 already agreed to reuse power control mechanism of D2D in network coverage.

5) LTE cell layout in grid model for LTE-based V2V UE
· R4-163504, "Simulation assumptions for adjacent channel co-existence," 		Ericsson

Discussion: 
1) Are the proposed Test metrics agreeable?
Ericsson:  1% metric is fine.  Agreed to PRR method, but need to agree what level is needed.  May not have the information to agree this meeting and if not, then identify as FFS.
AH Chair:  Is 5% PRR loss acceptable?
Huawei:  Difficult to agree to a level this meeting.  Companies can provide sims based on PRR and can decide on a level next meeting
Ericsson:  5% sounds like a reasonable starting point.  Can put in square bracket.
CATT:  Also agree 5% as starting point.  Square bracket.
Qualcomm:  Is 5% also applicable to case 4?  Or only to case 2 and 3?
Ericsson:  No strong opinion at this point.  Can be used as a starting point for all cases.
CATT:  Can treat all cases the same as a starting point.
AH Chair:  Is 5% in square bracket agreeable for case 2, 3, and 4?
Qualcomm:  Can we also add that for case 4, can we also compare against DSRC?
AH Chair:  This is just a starting point.
Huawei:  What is the principle for selecting 5%?  Not sure this is appropriate.  Would like to see PRR curves from other companies before deciding.
Qualcomm:  Agree with Huawei
Ericsson:  Have concern over using distance as a metric.  Why is QC proposing distance metric?  Difficult to calibrate.  SINR would be more appropriate.
AH Chair:  Propose June 7 (2 weeks) to agree to PRR link level curve and throughput level?
Ericsson:  PRR vs. distance?  Or PRR vs. SNR?  We need to clarify
AH Chair:  RAN4 should agree to link level curve before next meeting.
Ericsson:  We need to align on the PRR curve.  Ericsson prefers SNR/SINR.
Qualcomm:  Link level curve needed and system level metric needed.  Should not mix the two.  We thought the discussion is on the system level metric.
Ericsson:  We don’t understand how distance metric can be compared in different traffic models, etc.
Qualcomm:  Different scenarios would have different PRR vs. distance 
Ericsson:  Not clear how this gives useful information to produce a specification.  It cannot be specific to a deployment.  It needs to be relative to SNR/SINR.
LGE:  Agree to metric first before link
AH Chair:  Can we agree to one companies table, or do we need more input?
Ericsson:  For link level, Ericsson is fine with SNR.  Ok with the table as presented here as a starting point.
Huawei:  There were two different PRB sizes.  We had also agreed to use 10 RB in previous meeting.  
AH Chair:  Intention to align between link level and system level
LGE:  Number of RB’s is dependent on deployment scenario and SA1.  Ok with CATT’s table as a reference.  We need a deadline to be able to prepare simulation for next meeting.  Propose June 7.  If nothing else until then, can use CATT’s.  If others are available, we can consider and perhaps average.
Huawei:  To simplify coex simulations, we propose to select a single RB value.
LGE:  Do not have a strong view on using both.  If others prefer single, we prefer 300 as a reference.
Qualcomm:  Maybe agree both 190 and 300 as baseline.  If companies only do one, then companies should state which one.

2) Is the # of activate UE agreeable?
3) How can RAN4 agree a link level curve SNR-BLER for DSRC and LTE based V2V UE?
Huawei:  Do we need only NLOS simulation result?
CATT:  Both LOS and NLOS were proposed last meeting WF.  But QC only provided NLOS to align V2V and DSRC.
Huawei:  Why only NLOS?
Qualcomm:  According to RAN1 TR, agreement was only NLOS.
Huawei:  When was this agreement reached in RAN1?
Qualcomm:  RAN1 agreed on sim assumptions 5 or 6 meetings ago.  
LGE:  Also considered NLOS for frequency error discussion a couple of meetings ago.
Ericsson:  For adjacent channel coex, we need to ensure that corner cases are addressed.  LOS interferers are more likely to cause interference.  We need to consider those as well to not have overly optimistic conclusions.
Qualcomm:  We are ok to do both, but expect NLOS to be worst case.  Link level curves between NLOS and LOS are very close even with strong LOS path.
Ericsson:  As throughput, that might be true, but for interference LOS might cause greater interference.  Need to be careful applying RAN1 conclusions to different case.
AH Chair:  Baseline is both.  Any objection?
LGE:  Not sure it is necessary to do simulation with two assumptions given limited time.  We only have one meeting to complete RF and coex is just the starting point.  NLOS should be the choice.
Ericsson:  Both LOS and NLOS models are readily available.  Do not expect significant additional work.
Qualcomm:  To clarify, not saying LOS/NLOS for pathloss, but for fading.  NLOS for fading.
Huawei:  Need to consider different speed, frequency, etc., lots of curves.  Would prefer to select only one for a baseline.  Propose NLOS.
CATT:  Can we select just one speed?
AH Chair:  Can we decide link level reference table?
Ericsson:  Ok with the approach that NLOS is only used in fading.  Previous comment on LOS and NLOS was for path loss model.

4) Simply, can we agree to apply the power control scheme in RAN4 coexistence simulation?
Ericsson:  Propose a new set of curves.  Maybe need to send LS to RAN1 to provide PC scheme.  Propose companies analyze further and bring in proposals.  Not ready to accept PC1 and PC2 curves without further study of other alternatives.
Qualcomm:  Are we sure we’re going to do an open loop PC system as a mechanism to reduce adjacent channel intereference?  This may also impact V2V performance.  Should also consider the traffic pattern to come up with a better model.
Ericsson:  Should not change the model just because you don’t like the answer.  Initial analysis indicates that V2V performance is not degraded. V2V transmission at max power is usually not necessary to maintain good link quality.
Huawei:  V2V has interference to licensed band.  This is why PC was discussed.  For traffic pattern, we agree with Ericsson that we cannot tailor the traffic pattern to meet the coexistence.
LGE:  In the NR coexistence discussion, decision was to reuse existing PC scheme
Ericsson:  Not opposed to PC1 and PC2, but think that there may exist more optimal schemes that should also be considered.  The other alternative to mitigate interference is to tighten ACLR, but this would introduce cost to UE.  Could define different class of UE with higher Tx power and tighter ACLR.
LGE:  We propose to reuse PC1/PC2.
Ericsson:  PC1/PC2 curves were designed for 5% UE’s transmitting max power at 500 or 1732 ISD.  Other scenario might be more appropriate.
Huawei:  Don’t understand Ericsson’s concern
Ericsson:  Most V2V will likely have lower Tx CDF.  More optimal curve for V2V will have different shape.
Qualcomm:  Propose to study both PC to mitigate interference as well as traffic pattern.
Ericsson:  Don’t understand how to propose other traffic patterns.  Existing models are realistic and reasonable.
Ericsson:  Consider PC scheme with at least PC1/PC2
Qualcomm:  Fine to consider PC but don’t want to preclude other schemes since it can have significant impact on V2V.
AH Chair:  Would like consensus on PC scheme this meeting.
LGE:  Baseline as existing PC, but do not preclude companies bringing in other ideas
CATT:  What is the reference for the PC V2V UE as there is no BS.
Ericsson:  PC is based on Rx power level.
Qualcomm:  Against the proposal to do PC based on V2V link as this would require physical layer feedback for which there is no RAN1 plan.  
AH Chair:  No consensus on PC scheme.  Maybe each company can follow their own approach.  But please state.
Ericsson:  Can QC clarify how PC will work?
Qualcomm:  Open loop still helps.

5) Is the proposed the LTE cell layout agreeable?
Ericsson:  Not proposing a different layout model.  Need understanding of orientation between aggressor and victim network.
AH Chair:  There is a discrepancy in number of cells 
Ericsson:  The intention of the figure was only the orientation.
Qualcomm:  The RAN1 TR does have a figure with orientation between layout and grid.
Ericsson:  Basestation and victim offset need to be defined.
Qualcomm:  We understand and agree this could be helpful, especially with respect to open loop power control.  Would like to discuss offline.
Ericsson:  We have orientation proposal in our paper.  Others would be even worse.





Agreements: 
Test metric agreed
[1%] for the activated UE
NLOS only for fading model


3	Adjacent coexistence simulation results
Is it possible to RAN4 consensuson on the adjacent coexistence simulation results for V2V service according to the test scenarios in this meeting?  

· Evaluation coexistence results for V2V service at licensed bands 
· R4-163501, "Simulation results for V2V adjacent co-existence in licensed bands," 
Ericsson
· R4-163665, "Adjacent channel coexistence simulation results for V2V service at 2GHz operating frequency," 																	LG Electronics
· R4-163950, "Initial simulation results for V2V co-existence study,"  		Huawei
· R4-163224, "Coexistence Simulation Results on Adjacent Channel in Licensed Band for V2V System," 																			ZTE Corp.


· Evaluation coexistence results for V2V service at unlicensed ITS band
· R4-163502, "Simulation results for V2V adjacent co-existence in unlicensed bands," 
Ericsson
· R4-163666, "Adjacent channel coexistence simulation results for V2V service at 5.9GHz operating frequency," 																	LG Electronics

· R4-164035, “DSRC-V2V adjacent channel coexistence in unlicensed ITS (5.9GHz) spectrum,”                                                         Qualcomm

· Merged simulation results and TP on adjacent coexistence results
· R4-163669, "Collections of the adjacent coexistence evaluation results for V2V services ," 																				LG Electronics

Discussion: 
Ericsson presented R4-163501
Huawei presented R4-163950
Ericsson presented R4-163502
Qualcomm presented R4-164035
	Ericsson:  In Figure 2, between 200 and 250m, why the observed behavior?
	Qualcomm:  We saw this even in RAN1 TR.  LBT and SINR might be causing this inflection point.

Refer the collections Tdoc (R4-163669)

AH chair: if you agree the detail simulation parameters (R4-164803), then we expect reasonable coexistence simulation results among interested companies in both licensed/ITS spectrum. 

AH-Chair proposal: 
Need to resimulate all of coexistence simulation at licensed/unlicensed operating bands due to the changed the link-level curve by agreed 4V DMRS design

4	 UE Transmitter requirements
How to determine UE Tx RF requirements for V2V UE based on the agreed option (among 3 candidate options)

· Scope for Tx requirements 
· R4-163809, "Discussion on the working scope of multicarrier operation for V2V," CMCC
· AH Chiar Proposal
· Opt.1: Only single carrier operation for V2V operation
· Opt.2: ITS spectrum + single carrier reception only in Uu (in Licensed band) for MCC V2V operation
· Opt.3: ITS spectrum + single carrier Tx/Rx in Uu for MCC V2V operation 

· Tx requirements 
	Section / Clause [1]
	Description

	6.2.2D
	UE maximum output power for ProSe

	6.2.3D
	UE maximum output power for modulation / channel bandwidth for ProSe

	6.2.4D
	UE maximum output power with additional requirements for ProSe

	6.2.5D
	Configured transmitted Power for ProSe

	6.3.2D
	UE Minimum output power for ProSe

	6.3.3D
	UE Transmit OFF power for ProSe

	6.3.4D
	ON/OFF time mask for ProSe

	6.3.5D
	Power control for ProSe

	6.5.1D
	Frequency error for ProSe

	6.5.2D
	Transmit modulation quality for ProSe

	6.6.2.3D
	Adjacent Channel Leakage Ratio for ProSe

	6.6.2D
	Out of band emission for ProSe

	6.6.3D
	Spurious Emission for ProSe



· R4-163370, "Further discussion on V2V UE RF requirement," 				CATT
· R4-163503, "V2V UE RF requirements," 											Ericsson
· R4-163663, "Transmitter requirements for V2V UE," 							LG Electronics
· R4-163951, "UE RF requirements for V2V," 										Huawei

Discussion: 
Ericsson:  For option 1, is there a parallel Uu LTE connection?  Or V2V standalone?
LGE:  Only V2V sidelink transmission or Uu at one time.  This was agreed WF from last meeting.
Ericsson:  WF details were not clear.  We did not interpret this as V2V standalone.
Qualcomm:  Option 1 means no concurrent operation, but does not mean standalone operation.
Ericsson:  We should also consider concurrent on the same carrier.
CMCC:  Which option supports simultaneous transmission between Uu and V2V?
Huawei:  Are we trying to downselect options?
AH Chair:  Trying to prioritize due to time constraint
Huawei:  Premature to conclude that we won’t be able to finish all the work.  Can prioritize single carrier case.
Ericsson:  Can prioritize single carrier, but MC is relevant also.
LGE:  In only one meeting, cannot complete all the work including multi-carrier.  We need to decide that single carrier is the only thing we can do in August meeting.
Ericsson:  We agree to focus on single carrier, but we should not preclude bringing in results for MC as well in August.  Can be carried forward to future WI if necessary.  We should scope the impacts from MC since there was a clear ask.


Are these min. requirements can be agreeable? 
(1) Tx RF req. at licensed band: 
Reused TX req.: Max. output power, Min power, OFF power, power control, frequency error, Transmit modulation quality, OOBE, Spurious emission
(2) Tx RF req. at 5.9GHz: 
Reuse TX req.: Min power, OFF power, power control, frequency error, Transmit modulation quality, Spurious emission


Ericsson:  Should use different suffix.  Should use legacy UE requirements as baseline.
Huawei:  Should not use subclause D for V2V.  
Qualcomm:  V2V is a service that uses ProSe as a physical layer.  Not clear that RAN1/RAN2 will distinguish the physical layer.
Ericsson:  RAN1/RAN2 might do that, but that doesn’t preclude RAN4 from using a different suffix.  Will be much cleaner to manage RAN4 requirements by separating them.
AH Chair:  Can we use legacy Tx requirements as baseline?
CMCC:   Propose 23 dBm on each Uu and PC5 for MC


Agreements: 
Use legacy Tx requirements as baseline 
5	UE Receiver requirements
How to determine UE RX RF requirements based on the RAN4 agreed option (among 3 candidate options)

· Scope for Rx requirements : 
· Follow agreed option in section 4

· Rx requirements 
	Section / Clause
	Description

	7.3.1D
	Reference sensitivity for ProSe

	7.4.1D
	Maximum input level

	7.5.1D
	ACS for ProSe

	7.6.1.1D
	In band blocking for ProSe

	7.6.2.1D
	Out-of-band blocking for ProSe

	7.6.3.1D
	Narrow band blocking for ProSe

	7.7.1D
	Spurious response for ProSe

	7.8.1D
	Wide band intermodulation for ProSe



· R4-163370, "Further discussion on V2V UE RF requirement," 				CATT
· R4-163503, "V2V UE RF requirements," 											Ericsson
· R4-163664, "Receiver requirements for V2V UE," 								LG Electronics
· R4-163657, "Discussion about V2V REFSENS," 								LG Electronics
· R4-163951, "UE RF requirements for V2V," 										Huawei

* AH chair : Specially, RAN4 should agree the brief REFSENS RMC test parameters in this meeting to complete V2V WI in time.

Table 1. Proposed RMC for V2V REFSENS
	V2V Physical Channels
and Signals
	Info Bits
	CRC
Size
	Coding
	Modulation
	PRBs
(LCRB)
	HARQ
ReTx

	Communications
	PSCCH
	[FFS]1 (10 Mhz)
	16
	Rel-8 TBCC
	QPSK
	[2 or 4]2
	0

	
	PSSCH2
	[FFS]3 (10 MHz)
	24
	Rel-8 TC (r=1/3)
	QPSK
	[FFS]
(maximum allowed)
	0

	
	
	[2214] (10MHz)
	
	
	
	[25]
	

	Note 1. SA payload can be changed by RAN1 decision
Note 2. PRB for SA can be changed by RAN1 decision (Current existing options are 2 or 4)
Note 2. For PSSCH, information bits and allocated PRBs can be changed by V2V specific service type and RAN1 decision



Table 2. Proposed simulation assumption
(Only applicable to RMCS for V2V REFSENS for target SNR evaluation of REFSENS requirement)
	V2V Test/Simulation
parameter
	Proposals

	
	Rx RF characteristics

	AGC settling time
(not used for demodulation)
	QPSK: 1 symbol

	Tx EVM
	10%

	UE RRC state
	Not required for simulation purpose. Will be needed
when test procedure is defined, and is FFS

	Propagation channel
	Static : H = [ 1; 1]

	Doppler spectrum
	N/A

	Timing error
(Sync reference and V2V Tx)
	[±12Ts]

	Frequency error
(Sync reference and V2V Tx)
	±10 Hz, Optional ±[200]Hz

	HARQ retransmissions
	No retransmission

	Soft-combining 
	No soft combining

	Performance metric
	SNR @ x% [BLER]/[Throughput]

	Note 1. The details of the parameters in square brackets above can be discussed over email prior to the next meeting to align the simulation assumptions and results.



Discussion: 
Are these min. requirements can be agreeable? 
(1) Rx RF req. at licensed band: 
Reused TX req.: Max. input power, Blocking characteristics, spurious response, receiver intermodulation
(2) Rx RF req. at 5.9GHz: 
Reused RX req.: Blocking characteristics, spurious response, receiver intermodulation

LGE:  Need to agree something on refsens.  Maybe the equation.
Ericsson:  We aren’t ready to provide numbers yet.  Maybe in August depending on inputs.
Ericsson:  Propose to use legacy Rx requirement as the baseline.

Agreements: 
Legacy Rx requirement as the baseline

6	Reply LSs
RAN4 need to send LS for the received LS from RAN1 if RAN4 has consensus for the issues.

· Multi-carrier operation:
· R4-164805, "Reply LS on V2V multicarrier configuration," 					LG Electronics
· Followed agreed option in section4. 
· Discuss on the RAN4 agreements and clarify the sentence in Reply LS


* AH chair: RAN1 agreed Alt5 for DMRS design in Tuesday at this meeting. Do we need discuss and send LS to RAN1 in this time?
· Alt 5: Alt 1 + adapt MCS, the number of RBs, and number of transmission subframes depending on the UE absolute speed and UE synchronization source (e.g, GNSS or eNB)
· FFS: One or more PSCCH format(s) need to be supported


Discussion: 
LGE:  If we have Rel-14 V2X WI approved in June, there is risk that MCC will not be completed for R14.
Ericsson:  There is some risk, but we should not predict possible outcome in June RAN meeting.  Should base on existing WID.
Ericsson:  Please send LS for broader review including the third bullet
AH Chair:  The third bullet needs modification
Huawei:  The third bullet is too RAN4 specific and might not be understood by RAN1 and RAN2.  We are ok with the conclusion.  Not all ITS spectrum is unlicensed so the word unlicensed should be removed.
LGE:  Impact to architecture has not been studied yet.  First two bullets are sufficient.
Ericsson:  Should be communicated that simultaneous operation will have some impact.





Agreements:
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