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1
Agenda of V2V/V2X service in rel-14
1) V2V remaining issues (45 min.)
· MPR requirements (10 min.)
· Contiguous RB (SCH + CCH) / Non-Contiguous RB (SCH+CCH)
· Regional issues in region1 (20 min)
· Simulation assumption for A-MPR requirements/ REFSENS/ACS revision by Vodafone

· Treatment of CR for remaining issues (15 min.)
· Revised the REFSENS requirements / Change FRC and convert E.i.r.p requirement
2) V2X WI (70 min.)
· Adjacent cahnnel coexistence re-simulation assumption and results at 2GHz (15 min.)
· Simulation results for Case 1 and Case 2 with power control scheme
· Whether or not change the # of Active UE by considering realistic CAM Interval

· Adjacent cahnnel coexistence simulation parameters and results for HP V2X UE at 5.9GHz (15 min.)
· Simulation paramters & scenarios (V2V-to-DSRC, DSRC-to-V2V) / initial results
· Priority of Multi-carrier operation (20min.)
· Need to consensus for the priority of multi-carrier operation for V2X service 
· High power UE specification (20 min.)
· Power class for V2X HP UE / UE RF requirements and RF architecture
Discussion: 
Agreements:

2
V2V remaining issues

2-1) MPR requirements
· Need to simulation results for both cases in Contiguous RB (SCH + CCH) / Non-Contiguous RB (SCH+CCH)
· RAN1 agreed 3dB power boosting in R1-1609955
R1-1609955      Remaining issues for V2V Qualcomm Incorporated
Proposals 1, 2, and 4 only
Agreed proposals 1 and 4
Proposal 4: 3dB PSD boost for PSCCH should be confirmed.
· MPR simulation results

· R4-167662, "TP for 36.786: Updated MPR requirements for V2V," Huawei, Hisilicon
· R4-167945, "MPR for V2V," Qualcomm Europe Inc.(France)
Discussion: 
Based on the online session discussion, need further time to merge the MPR simulation results from interested companies

Agreements: 
MPR will be discussed in next RAN4 meeting with 3dB boosting. RAN4 can decide the required MPR based on the merged MPR simulation results
2-2) Regional regulation issues
· Simulation assumption for A-MPR requirements
· Whether or not to revisit the additional SE requirements to protect 57975~5815MHz in Table 6.6.3.2-1 in TS36.101.
· If keep the requirement, how to convert the requirements level with [-65] dBm/MHz?

· Which Fc will be used for A-MPR simulation?
* Refer the EN 102 792 for unwnted SE requirements

[image: image1.png]Table 5.2: Normal mode

ITS-G5 output power level
in the frequency range
5855 MHz to 5 925 MHz
(dBm EIRP)

ITS-G5 unwanted emissions
in the frequency range
5795 MHz to 5 815 MHz
(dBm/MHz EIRP)

<33

<-30





[image: image2.png]Table 5.3: Coexistence modes

Coexisten | ITS output power level ITS unwanted emissions Toptime
ce mode in the frequency range in the frequency range
5855 MHz to 5 925 MHz 5795 MHz to 5 815 MHz
(dBm EIRP) (dBm/MHz EIRP)
A =10 <65 no limit no limit
B <10 <45 <1ms =50 ms
C <33 <30 <1ms equation 5.1
D <33 <30 1msto7ms | equation 5.2





· REFSENS/ACS revision by Vodafone
· Whether or not define additioanal REFSENS requirement for 16QAM to comply with ETSI

· Blocking issues: -30dBm/MHz +- 50MHz from Fc

· No blocker in the region, How to handle the Blocking requirements
· Other issue : EVM, Tx Inband emission requirement 

· Need further discussion

· Regulation related papers

· R4-167663, "TP for 36.786: Updated A-MPR requirements for V2V," Huawei, Hisilicon
· R4-168241, "A-MPR simulation assumptions based on European regulation for LTE-based V2X UE," LG Electronics Inc.
· R4-167664, "TP for 36.786: Regulatory blocking requirement for V2V," Huawei, Hisilicon
· R4-167942, "Remaining Issues in Region 1 Specific UE RF requirements ," Qualcomm Europe Inc.(France)
· R4-167947, "Discussion on Coexistence with CEN DSRC Requirements in Region 1," Qualcomm Europe Inc.(France)
· R4-168175, "RF Requirements for V2V in unlicensed Bands," Ericsson
· R4-167671, "UE RF requirements for V2X," Huawei, Hisilicon
· R416xxxx, “V2V RF requirements for European region (under V2X WI),” Vodafone
Discussion: 

QC: some suggestions, for UE emission, we should add another note. We can further discuss the content of the note.
E///: Sme comments to the blocking requirements. We can have a WF to include the solutions.

Chair: QC is leading the WF. WF can be shared after the AH. -30 dBm and -65 dBm can be added in the table. Any views on AMPR.

QC: We can prepare the results for both cases and decide in next meeting.
Huawei: We can come back next meeting for better understanding.

Chair: We should have consensus on AMPR WF in this meeting, simulation results can be provided in next meeting. We need to complete WI in 3 meetings.

QC: We didn’t discuss AMPR in WF, just discussed the emission and simulation for both cases.

Chair: Both simulation parameters should be treated in WF.

Chair: for VDF REFSENS/ACS/Inband blocking proposal

QC: We agree with the idea. But we don’t agree the approach the copy-paste from a different methonology. R14 need to comply rith it. If any future change, R14 legacy UE will have problem. We can discuss another 

VDF: We think it’s a particular case. It’s worthwhile to discuss it. Wha;t the 

E///: We agree with VDF. Mapping 3GPP spec is possible. REFSENS is easy and blocking requirement is aligned with 3GPP.y 
Chair: If RAN4 doesn’t specify 64 QAM? Some regulation only defines QPSK.

E///: Current LTE requirements specifies 64 QAM requirements. 

QC: Reply to VDF,we agree the principle. The solution you bring up has problem. E///, some requirements may be easy, but ACS is difficult. We can’t copy paste anthing from any spec.

VDF: We don’t think it’s a significant problem, jut do it or not.

Chair: We need a WF. E// will prepare the WF.

QC: We object any WF. We’re not sure if WF will help.

Chair: WF will be based on the offline discussion.

E///: The WF can capture different options from different companies for discussion in the next meeting.
Chair: EVM and IBE will be needed further discussion since there was not related paper in this meeting. Interested company can prepare technical paper to solve these issues
Agreements:
QC will provide the WF on the additional SE requirements to protect 57975~5815MHz 
Ericsson will provide the WF on how to comply betwen ETSI regulation and RAN4 RF requirement for REFSEN, Rx Sselectivity and Rx inband blocking issues
2-3) Treatment of CR for remaining issues
It will treat in V2V maintenance WI: Focus on correction CR for V2V service
· MPR/A-MPR : will be added in next meeting
· Revised the REFSENS requirements 
· Change FRC and convert E.i.r.p min requirements to conducted test min. requirements

· Remaining regulation issues in region1

Multi-carrier operation & Coexistence resimulation campaign at 2GHz: 

· It will be treated in V2X WI not treat in V2V maintenance since some more Tx requirements for MCC operation will be specified
·  Configured Tx power and SE UE-to-UE coexistence shall be defined for MCC operation
· SL V2X operation at 2GHz will be defined in V2X introducing CR

REFSENS requirements: 

· RefSensV2V = -174dBm/Hz + 10log(CH_BW) + 10log (LCRB/NRB) + target SNRV2V + (NF+RF impairment margins) 
· 3dB power boosting was agreed in RAN1
	
	Aligned Target SNR
	Agreed SNR point
	REFSENS

	#80
	- 10MHz : -2.32
- 20MHz : -2.34
	-10MHz : -2.0dB

- 20MHz : -2.0dB
	- 10MHz: -90.5

- 20MHz: -87.6

	#80BIS
	- 10MHz : -2.50
- 20MHz : -2.49

Including Intel and Qualcomm results
	-10MHz : -2.0dB

- 20MHz : -2.0dB
	- 10MHz: -90.4

- 20MHz: -87.5


  -  10MHz REFSENS= -104 + 10log(52/50) + (-2.0) + (15.5) = -90.4
  -  20MHz REFSENS= -101 + 10log(100/100) + (-2.0) + (15.5) = -87.5
   * Diversity gain already included in target SNR point.
CR will be revised to reflect the REFSENS requirements.
· Related papers
· R4-167661, "Correction on FRC for V2V in TS 36.101," Huawei, Hisilicon
· R4-167940, "Reference Sensitivity for V2V," Qualcomm Europe Inc.(France)
· R4-168242, "REFSENS requirements for V2X UE," LG Electronics Inc.
· R4-168243, "CR on correction of V2X UE RF requirements," LG Electronics Inc.
· R4-167555, "Discussion on specifying RF requirement for inter-band E-UTRA_V2X operation," CATT  


















( Not treated in V2V WI
· R4-167556, "CR for introducing inter-band E-UTRA_V2X operation," CATT 

( Not treated in V2V WI
Discussion: 

FRC
E///: We need to check this meeting.
Agreements: 
REFSENS was revised and agreed to reflect 3dB boosting
10MHz:  -90.4

20MHz:  -87.5
3
V2X WI issues

3-1) adjacent channel coexistence simulation parameters results in Case 1 and Case 2

· Power control based ProSe OLPC scheme was be assumed

· Coexistence simulation results with PC schemes

· R4-167665, "Updated co-existence simulation assumptions for case 1 and case 2," Huawei, 
· R4-167937, "Revisiting RAN4 methodology for coexistence study," Qualcomm Europe Inc.(France)
· R4-168180, "Power Control for V2V Adjacent Channel Co-existence in Licensed Bands," Ericsson
· R4-168181, "LS to RAN1 on UL PC for V2V," Ericsson
· R4-167666, "Updated co-existence simulation results for case1," Huawei, Hisilicon
· R4-167667, "Updated co-existence simulation results for case2," Huawei, Hisilicon
· R4-168240, "Adjacent channel coexistence simulation results for V2V service at 2GHz operating frequency with Power control schemes," LG Electronics Inc.
· R4-168174, "Further Co-existence simulation results for licensed band V2V," Ericsson
Discussion: 

· Based on the revised simulation results, the PC schemes is benefical to mitigate the interference from V2X UE to LTE system in Case 1.
· Is it agreeable to send LS to RAN1 for the UL power control based on R4-168181?

· How to treat the conclusion of Case 1, Case 2 and CR work?
Chair: Can we discuss without presentation?
Huawei: need short presentantion for 7665 to decide detail simulation assumption

Presented R4-168180 by Ericsson.
Huawei: Only provides the case of 60 kilo-meters results. The results are different with ours. Without power control, we still see some problem. We need further consideration for power control for case 1 and 2.

QC: We don’t need to reach agreements on this. We should have a baseline for the discussion and simulation. We don’t say V2V can’t be deployed in licensed bands. But we may not be so hurry to define it.
E//: Reply to Huawei, without power control seems acceptable. Reply to QC, we disagree that V2V can’t be deployed in licensed bands.

Huawei: We don’t object power control. Based on our simulation, we found some issues.

E//: We encourage other companies to provide results for the issues found by Huawei.

Intel: Do we have the plan to send LS to RAN1? What do you expect the RAN1 changes?

E//: RAN1 has agreed the frame work for power control, but we still have the gap to have some changes.

Huawei: Power control discussion is already opened in RAN1.
QC: We’ll face new issues. For licenced bands. Co-located or non co-located, etc.

Chiir: We need to have agreements for case 1 and case 2. WF?

E//: Reponse to QC: The assumtions for co-existense are detail. We can capture the detail in WF.

Chair: Huawei will lead the WF for simulation?

Presented R4-167665 by Huawei.
QC: co-located assumptions is reasonable? The fading may be different with other carriers. 

E///: We can agree with Hauwei assumptions and obersevations. To QC, the fading issues are captured in the co-exit simulation assumptions which have been done in RAN4. The simulation results are valid.

Chair: How to treat the active number of UE?
QC: The number should be based on the traffc model. We should come up a reasonable traffic model to run the simulation.

Chair: RAN1 and RAN2 did not consider this traffic model.

QC: The traffic model should be decided in RAN4. RAN1 and RAN2 design the principle.

E///: We don’t agree the statement of RAN4.

QC: If we have some performance results, we can ask RAN1.
Chair: Huawei will lead the WF for simulation assumption including the number of UE issue.
Huawei: To QC, 1% activation UE is considerd in RAN1, this what we assumed. Other assumption results can be captured in TR. 
Chair: Suggest WF include the simulation assumption and QC provides results in next meeting and results will be captured in TR.
Agreements: 
Huawei will provide the WF on the detail simulation parameters including power control schemes and number of active UE.
All coexistence papers for Case 1 and Case2 in licensed band can be noted in this section.
3-2) adjacent channel coexistence simulation for HP V2X UE
· Simulation paramters & scenarios (V2V-to-DSRC, DSRC-to-V2V)
· Can be agreed the WF [R4-168234] and TP [R4-168236] on coexistence simulation scenarios and parameters?
· Simulation results at 5.9GHz

· R4-167668, "TP on 36.786: Simulation scenarios and assumptions for V2X coexistence study,“ Huawei
· R4-168234, "WF on the coexistence scenarios and parameters at 5.9GHz for High power V2X UE," LGE
· R4-168236, "TP on co-existence scenarios and parameters for High power V2X UE," LGE
· R4-167669, "Co-existence simulation results for V2X," Huawei, Hisilicon
· R4-168176, "Co-existence simulation results for 33 dBm V2V UEs and band 46," Ericsson
Discussion: 

Presented R4-168234 by LGE.
QC: It’a good idea to make DSRC HP. Multiple carrier should be considerd for V2V. We shouldn’t stick to 1%.

Huawei: ACS values are different for DSRC, we don’t need to do this. 37 dB ACLR, 33 dB should be for ACLR2. EIRP should be considered. ACLR for 26 dBm should be, it should be a baseline.

LGE: For antenna gain for PC2, 31dB, so ACLR should be revised. For multicarrier operation, it’s different for HPUE. We didn’t consider it in D2D and V2V coexistence.
QC: Two channel will work for V2X, we should consider it.

E///: We agree with QC. Multicarrier scenario will be challenge for the interference.

Huawei: Multicarrier is not the simulation assumption in RAN4. We usually consider the basic service.

QC: We haven’t agree the simulation assumption. 

E///: Huawei understanding for traditional simulation is corrent but we need to address multicarrier.

Huawei: We considered the single carrier case in history.

LGE: My understanding is that we don’t consider V2V protecting V2X.

QC: In WI scope, we need to support multi carrier. We need a WF to address the multi carrier, we can draft the WF.

Agreements: 
LGE will provide the revised WF on the adjacent channel coexistence scenarios and parameters for high power V2X UE. The below paper will be revised in this meeting.
· R4-168234, "WF on the coexistence scenarios and parameters at 5.9GHz for High power V2X UE," LGE
· R4-168236, "TP on co-existence scenarios and parameters for High power V2X UE," LGE
3-3) Priority of Multi-carrier operation
· Need to consensus for the priority of multi-carrier operation for V2X service
· Proposed priority for MCC operation
· 1st priority for MCC operation: Main focus on MCC including Band 47
· B47+B47, B47+Band X(Uu), B47+Band Y (WAN)
· 2nd priority for MCC operation: Deprioritized on PC5 +PC5 MCC operation
· B47+Band X (PC5), Band X(PC5)+Band X(PC5), Band X(Uu)+Band X(PC5)
· Number of Multi-carrier for V2X service?  
· Related papers

· R4-168239, "Consideration on the multi-carrier operation for LTE-based V2X service," LGE
· R4-167670, "On scope for V2X scenarioes," Huawei, Hisilicon
· R4-167672, "Consideration on inter-band MCC for V2X," Huawei, Hisilicon
· R4-168173, "TP for introducing inter-band E-UTRA_V2X operation in TR36.786," CATT
· R4-168237, "TP on the operating scenarios for V2X Service," LG Electronics Inc.
· R4-167557, "TP for modifying Objective in TR36.786," CATT
· R4-167555, "Discussion on specifying RF requirement for inter-band E-UTRA_V2X operation," CATT
· R4-167556, "CR for introducing inter-band E-UTRA_V2X operation," CATT 
Discussion: 

E///: no objection for the priority. 
QC: Even the first priority, it’s too much scenarios. We prefer Band 47+1.
Huawei: We support the priority. To QC, the first priority scenarios may be many but the requirements may be the same. We can discuss how to define the requirements to make progress.

QC: We want avoid some unrealistic scenarios such as Ban47+47. We can concentrate some scenarios.

Chair: Do you have any objection for first priority? The time is limited and we still have some other remaining issues.
QC: We suggest the first priority as 

Chair:  first priority is very important, we need to compromise in this meeting to capture it in the TP.
Chair: we will use the 3 scenarios as the first priority.

Samsung: will we define the requirements for licensed bands?

Chair: It will be defined based on coexistence evaluation results for licensed bands. We will not treat all of the scenarios in WI.

Number of carriers.
LGE: We can agree some specific scenario. We suggest restrict the carriers to 2.
E///: We also support 2 as base line.

Chair: We can agree 2?

Huawei: HW agreed with 2 number of CC in rel-14.
Agreements: 
· 1st priority for MCC operation: Main focus on MCC including Band 47
· B47+B47, B47+Band X(Uu), B47+Band Y (WAN)
· Number of carriers for V2X service : 2 Carriers as baseline for RF/RRM specfication

3-4) High power UE specification
· How to specify the HP V2X UE to support up to 33dBm maximum power 
· Candidate solutions

· Option1: Reuse current UE power class (PC2 or PC3) with positive antenna gain

· Option2: Define new UE power class for 33dBm maximum power with 0dBi antenna gain
· V2X UE RF requirements and RF architecture
· Related papers

· R4-168238, "TP on how to specify the high power vehicle for LTE based V2X service," LG Electronics Inc.
· R4-168177, "UE RF architecture for multicarrier V2X," Ericsson
· R4-168178, "UE RF Tx requirements in V2X licensed bands," Ericsson
· R4-168179, "UE RF Rx requirements in V2X licensed bands," Ericsson
· R4-168896, “WF on power class for High power V2X UE,” LGE, Huawei, Ericsson

Discussion: 
Chair: As Time limitation, we can further discuss with the WF on power class for V2X UE.

Agreements: 
