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Document for:
Approval

Attendances: LG Electronics, Huawei, Samsung, Ericsson, Nokia, CATT, Anritsu, KT,SKT, Skyworks, MTK, Qualcomm
1
Agenda of V2V/V2X service in rel-14
1) V2V remaining issues (50 min.)
· MPR requirements (10 min.)
· Contiguous RB (SCH + CCH) / Non-Contiguous RB (SCH+CCH)
· Regional issues in region1 (25 min)
· Simulation for required MPR / REFSENS/Rx blocking/IBE/LS to RAN2
· Treatment of CR for remaining issues (15 min.)
· Change FRC/MPR/A-MPR/ 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
· Adjacent cahnnel coexistence simulation parameters and results for HP V2X UE at 5.9GHz (15 min.)
· Simulation assumption / results for Case 3a and Case 4a
· Priority of Multi-carrier operation (10 min.)
· Clarification of the MCC priority
· High power V2X UE Tx/Rx requirements (30 min.)
· Max. Power for V2X HP UE (total power and/or separate power)

· UE RF requirements
Discussion: 
No objection
Agreements:

Agenda agreed
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) with 3dB power boosting
· MPR simulation results

· R4-1609369, "TP for 36.786: Updated MPR requirements for V2V," Huawei, Hisilicon
· R4-1609800, "MPR simulation results for SA/Data FDM transmission and 3dB boosting for V2V UE," LG Electronics
· R4-1610204, "Simulation Results for MPR of V2V Waveforms," Qualcomm Europe Inc.(France)
Discussion: 
Define MPR requirements based on the merged MPR simulation results (R4-1610748, HW)
CR provided in R4-1609805(LGE).
Discussion on 9805:

HW: ask clarification on how to use -30dBm regulation in simulation.

LGE: It should be applied for all EU region.
Qualcomm: the requirement in [] are not needed here, could be removed. For PC3 we suppose 0dBi antenna gain. Propose to add a note to clarify the applicability of the regional requirement.
Chair: ask if we can remove the []

No objection.
Agreements: 
MPR level in 9805 is agreeable without the [].
2-2) Regional regulation issues
· Simulation results for the required MPR requirements
· R4-1609370, "TP for 36.786: Updated A-MPR requirements for V2V," Huawei, Hisilicon
· R4-1609803, "A-MPR simulation results to meet European regulation for V2V UE," LG Electronics
· R4-1610272, "Simulation Results for A-MPR of V2V Waveforms," Qualcomm Europe Inc.(France)
· How to define the required MPR for region1 in TS36.101

· How to convert the requirements level with [-65]/[-35] dBm/MHz to protect 5795~5815 MHz?

· Which Fc/signalling will be considered for protection of CEN DSRC?
· R4-1609371, "Consideration on handling co-existence requirements with CEN DSRC," Huawei, Hisilicon
· R4-1609927, "On Handling CEN DSRC Protection Requirements in Region 1," Qualcomm Europe Inc.(France)
· RAN4 can define A-MPR according to Fc at Band 47
· A-MPR apply to the A-SE with -30dBm/MHz.
· New signlling need to restrict the max. output power of V2X UE to meet A-SE with -65dBm/MHz
· Need to send LS (to RAN2) to add the required MPR levels in the pre-configured parameters in TS36.331

· R4-1610746, "LS on handling co-existence requirements with CEN DSRC," Huawei, Hisilicon
* Refer the EN 102 792 for unwanted SE requirements
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· REFSENS/Rx blocking/ACS
· Additioanal REFSENS requirement for 16QAM to comply with ETSI

· R4-1610428, "CR for meeting ETSI harmonize standard Rx requirements," Qualcomm Europe Inc.(France)
· R4-1610750, "TP for 36.786: Meeting ETSI RX regulatory requirements," Huawei, Hisilicon

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

· R4-1609373, "Discussion on meeting ETSI RX regulatory requirements," Huawei, Hisilicon
· R4-1609632, "RF Requirements for V2V in unlicensed Bands," Ericsson
· Other issue : EVM, Tx Inband emission requirement
· R4-1609952, "Remaining Issues in V2V RF Specifications," Qualcomm Europe Inc.(France)
· R4-16xxxxx, “Clarifications on some issues for V2X,” Huawei, Hisilicon
Discussion: 

Define A-MPR requirements (R4-1610749, HW)

Define other remaining issues (REFSENS/RX blocking/ACS, R4-1610750, HW)
CR for A-MPR/EVM requirements covered in R4-1609805 (LGE)
LS on new signaling to RAN2 in R4-1610746(HW)
CR for CEN DSRC in R4-1610747 (QC)
Other remaining issues: Tx In band emission by FDM and non-adjacent allocation
Discussion on draft 10749 from HW and draft assumption from Qualcomm:

Chair: no need to consider MPR here. Focus on A-MPR assumption.

Qualcomm: agree 

HW: ask to remove 20MHz BW as regulation only for 10MHz

R4-1610750

Qualcomm: ask to change the title of 5.3.2. agree to remove the FRC to leave more options there.

R4-1610746

HW: need to optimize the wording. It’s necessary to inform RAN1

Chair: RAN1 discussion is ongoing regarding this issue including congestion control schemes. See the benefit to share this information with RAN1.
Qualcomm: could CC RAN1. Not sure whether it has impact on RAN1. Qual RAN1 understanding is no impact on RAN1.

Ericsson: concern on the LS. Need to be specifc on how the signaling working within UE.

Qual: agree with E///.

HW: believe it is enough for RAN1 and RAN2.

Qualcomm: propose to consider a WF on CEN DSRC to facilitate next meeting discussion.

R4-1610747 is not ready for discussion in AH.

HW Draft slides for V2V/V2X open issue:

Issue 1: Emission requirements between 5925-5950MHz
Agreement: RAN4 already consider EU A-SE with -30dBm/MHz to protect 5925~5950MHz. No action
Issue 2: Output power for coexistence mode A and B in TS 102 792
Agrememnt: apply to all channel in regulation
LGE: it should be applied all channels. Believe LS is needed to modify the EU regulation requirement.

Qual&E///: regulation is clear engouh. No LS needed. That would transmit wrong information.

Issue 3: MCC mask in regulation---open
Qual: understand the intention. Propose to consider reception of 2CC + transmission of 1CC in PC5 in Rel-14. 2UL PC5 could be considered in later stage. 

HW: i t should be captured in WID in DEC.

Chair: need further discussion on Qual’s proposal. Ask if there is objection in the group to focus on reception of 2CC + transmission of 1CC in PC5 in Rel-14.

E///: need to consider con-current reception and transmission of MCC in V2X UE according to RAN1 LS. RAN1 1st priority case is intra band contiguous and non-contiguous MCC within Band47.

Qual: could keep the possibility and leave it as open issue to further discuss related issue next meeting.

HW: concern on the timeline of WI. Suggest to prioritize the inter-band MCC case.

E///: this is RAN issue. RAN4 should continue the discussion.

Issue 4: Power class 2 with 0dBi antenna gain---open, need further discussion in RAN plenary
LGE: condider EIRP when drafting the WID. In RAN4 the conductive requirement is defined. It is difficult to meet with the 33dBm in RF implementation as same DSRC.

Qual: should be careful with issue. If consider 6dBi what is the cost? Whether it is efficient way to define such requirement. 

Chair: keep 26dBm+6dBi antenna gain. But define requirement based on 0dBi antanna gain in 101 conductive requirement.

HW: there is risk to go with such approach. Revise the WID with 26+0dBi is the safer way.
LGE: should study the impact on RF requirement first between 0dBi antenna gain and 6dBi antenna gain.
SS: we have contribution on that issue. Ask view of the group.
HW: if keep the same requirement for different PC, there is more work in MPR/A-MPR. Suggest to keep 33dBm EIRP with clarification that RAN4 requirement is based on PC2+0dBi antenna gain.
Chair: Agreed to keep the Eirp up to 33dBm in WID. RAN4 give a information to RAN plenary of RAN4 agreed that RAN4 only define conducted test with 0dBi, then antenna gain can be increase the coverage as implementation.

Issue 5: MCC bandwidth for Band 47
Agreement on 10MHz+10MHz V2X_47B in Rel-14

E///&Qualcomm prefer 10+10MHz 
LGE: difficult to define A-MPR for 10+10 to consider A-SE and A-SEM, suggest to consider 20+20MHz not to consider the EU regulation.
HW: 10+10MHz is based on legacy study. Not sure with the 20+20MHz practice case. 

Issue 6: Power class for inter-band MCC V2X
E///: prefer per UE option. But both options should be clarified. Refer to CA case to maintain the 23dBm PC.

LGE: according to RAN1 LS, no need to define case1. Support E///’s view.

HW: if it is common understanding in MCC only with PC3 in Rel-14. PC2 would be for SCC, MCC in MCC is 2nd priority.

Agreement: Per UE option. With the common understanding
Agreements:
 Draft CR in R4-1609805 is acceptable for A-MPR/EVM/A-SE.
2-3) CR for TS36.101
· Change FRC/MPR/A-MPR/EVM/CEN DSRC protection requirement
· R4-1610751, "Correction on FRC for V2V in TS 36.101," Huawei, Hisilicon
· R4-1610747, "CR for V2V UE RF requirements to support CEN DSRC protection techniques," Qualcomm Europe 
· R4-1609805, "CR on correction of V2X UE RF requirements," LG Electronics Inc. 
Discussion: 

FRC/ MPR/A-MPR/ A-SE/EVM/CEN DSRC
Agreements:
Discussion: 

3
V2X WI issues

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

· Coexistence simulation results with PC schemes and/or realistic activation rate 
· R4-1609375, "Updated co-existence simulation results for case 1," Huawei, Hisilicon
· R4-1609376, "Updated co-existence simulation results for case 2," Huawei, Hisilicon
· R4-1609631, "Further Co-existence simulation results for licensed band V2V," Ericsson
· R4-1609807, "Adjacent channel coexistence simulation results for V2V service at 2GHz operating frequency with Power control schemes," LG Electronics Inc.
· R4-1609637, "Power Control for V2V Adjacent Channel Co-existence in Licensed Bands," E///
· R4-1609638, "LS to RAN1 on UL PC for V2V," Ericsson
· R4-1610754, “TP on conclusion of coexistence evaluation results for V2V UE” LG Electronics
Discussion: 

· Is it possible to conclude V2V adjacent channel coexistence evaluation at 2GHz (R4-1610754, LGE)
· LS to RAN1 for the UL power control schemes (R4-1610755, Ericsson)
HW: need further simulation to conclude this issue. No PC5 on licensed band, hence propose to keep this issue open for future release.
E///: not support to say PC5 does not work on legacy bands. Try to simulation more to find the solution. The activation is only partial solution. LS to RAN1

HW: there is issue in legacy band. PC would be possible solution. However, more study needed and it is not urgent issue to deploy PC5 in licensed bands. 

  E///: offline further to indicate the issue to RAN1 with possible solution. Not defer to next release.

  Chair: Offline with afternoon break---lead by E///
Agreements: 
LGE prepare the concludsion TP based on consensus in adhoc meeting for coexistence evaluation at 2GHz.
3-2) Adjacent channel coexistence simulation for HP V2X UE
· Simulation paramters & scenarios (V2V-to-DSRC, DSRC-to-V2V)
· Simulation results at 5.9GHz
· R4-1609377, "Co-existence simulation results for V2X," Huawei, Hisilicon
· R4-1609633, "Co-existence simulation results for 33 dBm V2V UEs and band 47," Ericsson
Discussion: 

Chair: Two company simulation results are quite different. So need further discussion for the detail assumption and encourage to provide coexistence simulation results from interested companies.
Agreements: 
No agreement
3-3) Priority of Multi-carrier operation
· Revised priority for MCC operation
· 1st priority for MCC operation: Main focus on MCC including Band 47
· B47+B47 (Contiguous con-current operation), B47+Band X(Uu), B47+Band Y (WAN)
·  For intra-band multi carrier at Band 47, contiguous con-current operation at Band 47 is proritized in V2X WI.
· 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), B47+B47 (Non-contiguous con-current operation)
· Related papers

· R4-1609380, "Further consideration on inter-band MCC for V2X," Huawei, Hisilicon
· R4-1609352, "Further discussion on MCC V2X opertion," Samsung
· R4-1609495, "Further discussion on V2X MCC first priority scenarios," CATT
· R4-1609502, "Discussion on V2X transmission chain," CATT
Discussion: 

Agreements: 
· 1st priority for MCC operation: Main focus on MCC including Band 47

· B47+B47 (Contiguous con-current operation), B47+Band X(Uu), B47+Band Y (WAN)
·  For intra-band multi carrier at Band 47, contiguous con-current operation at Band 47 is proritized in V2X WI.

3-4) High power V2X UE Tx/Rx requirements
· Max. Power for V2X HP UE based on UE RF capability
· Case 1: UL TX and SL TX use separate TX chains and separate power budget
· RAN1 assumes no physical layer solution is needed.(in R4-1609017, LS from RAN1)
· Case 2: UL TX and SL TX use separate TX chains but sharing power budget

· Case 3: UL TX and SL TX share TX chains and power budget
· Based on realistic UE RF architecture, case3 is not candidate architecture

· How to treat the new licensed bands for V2X operation?
· R4-1610274, "Licensed frequency bands for V2X MCC operation," ORANGE 
· UE RF requirements
· R4-1610753, “TP for 36.786 Operating bands and channel bandwidth for V2X,” Huawei

· R4-1609379, "UE RF requirements for V2X," Huawei, Hisilicon
· R4-1609503, "Discussion on Tx RF requirements for inter-band E-UTRA_V2X operation and higher power class," CATT
· R4-1609797, "LTE-based V2X UE receiver requirements," LG Electronics Inc.
· R4-1610757, "LTE-based V2X UE Transmitter requirements," LG Electronics Inc.
· R4-1609636, "UE RF Rx requirements in V2X licensed bands," Ericsson
· R4-1609635, "UE RF Tx requirements in  V2X licensed bands," Ericsson
· R4-1609634, "UE RF architecture for multicarrier V2X," Ericsson
· R4-1610756, "TP for Tx RF requirements for inter-band E-UTRA_V2X operation and higher power class," CATT
Discussion: 
· Max. Power for V2X HP UE based on UE RF capability

· Is it possible to only focus on Case2?

· How to treat the new licensed bands for V2X operation?
· Due to time limitation to complete at March 2017, the phased approach propoased to add new licensed bands as below
· 1st phase, Add new licensed bands w/o harmonics/IMD problems into Band 47.

· 2nd phase, RAN4 study how to solve the harmonics/IMDs problems of multi-carrier V2X band combination.
	Licensed Band
	B47 Range (MHz)
	Comments

	
	5855 – 5925
	

	E-UTRA band
	UL Range (MHz)
	Order
	Harmonic Range (MHz)
	

	B1
	1920 - 1980
	3x
	5760 – 5940
	Harmonic impact

	B5
	824 - 849
	7x
	5768 – 5943
	Harmonic impact

	B19
	830 - 845
	7x
	5810 – 5915
	Harmonic impact

	B20
	832 - 862
	7x
	5824 – 6034
	Harmonic impact

	B21
	1448 - 1463
	4x
	5792 – 5852
	Side-lobe impact

	B26
	814 - 849
	7x
	5698 – 5943
	Harmonic impact

	B28
	703 - 748
	8x
	5624 – 5984
	Harmonic impact

	B31
	452.5 – 457.5
	13x
	5882.5 – 5947.5
	Harmonic impact

	B65
	1920 - 2010
	3x
	5760 – 6030
	Harmonic impact


· UE Tx/Rx requirements for high power V2X UE

· Tx Requirements 
·  Separate multi-carrier V2X UE RF and single CC for high power V2X UE RF at B47
·  R4-1610756, CATT
·  R4-1610757 for Multi-carrier V2X, LGE
·  R4-1610xxx for Vigh power V2X, LGE

· RX requirements
·  R4-1609797, "LTE-based V2X UE receiver requirements," LG Electronics Inc.
·  R4-1609636, "UE RF Rx requirements in V2X licensed bands," Ericsson

Agreements: 
· Only B7 (Uu) will be added in V2X MCC operation 

· V2X licensed band Introduction principle 
· 1st phase, Add new licensed bands w/o harmonics/IMD problems into Band 47.

· 2nd phase, RAN4 study how to solve the harmonics/IMDs problems of multi-carrier V2X band combination.

