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Attendances: LGE, Huawei, Intel, Ericsson, Qualcomm, MediaTek, CATT, CMCC, Samsung, AT&T, DISH …
1
Agenda of NR V2X service with sidelink in rel-16
1) UE coexistence scenarios and parameters for NR V2X

· R4-190xxxx, “WF on coexistence scenarios and parameters,” LG Electronics
· ITS spectrum (5.9GHz)
· Licensed band at FR1 (2GHz, 3.5GHz)
· 2GHz(FDD), 3.5GHz(TDD)
· Licensed band at FR2 (28GHz)

2) Frame work of NR V2X 

· R4-190xxxx, “WF on framework for NR V2X,” “Qualcomm”
3) UE RF parameters for NR V2X
· R4-190xxxx, “Reply LS on AGC settling times,” LG Electronics
2  UE coexistence scenarios and parameters for NR V2X
·  R4-190xxxx, “WF on coexistence scenarios and parameters,” LG Electronics
· ITS spectrum (5.9GHz)
· Licensed band in FR1 (2GHz, 3.5GHz)
· 2GHz(FDD), 3.5GHz(TDD)
· Licensed band in FR2 (28GHz)
· ITS spectrum(5.9GHz)

· Case1: NR V2X UE-to-DSRC UE (REF : DSRC UE-to-DSRC UE)

· Case2: DSRC UE-to-NR V2X UE (REF : DSRC UE-to-DSRC UE)

· Case3: NR V2X UE-to-LTE V2X UE (REF: LTE V2X UE-to-LTE V2X UE)

· Case4: LTE V2X UE-to-NR V2X UE (REF: LTE V2X UE-to-LTE V2X UE)

· Licensed spectrum(2GHz FDD, 3.5GHz TDD)

· Case5: NR V2X UE-to-NR Uu BS (REF: NR UE-to-NR BS) 

· Case6: NR Uu UE-to-NR V2X UE (REF: victim PRR without aggressor)

· Case7: NR V2X UE-to-LTE Uu BS (REF : LTE UE-to-LTE UE)

· Case8: LTE Uu UE-to-NR V2X UE (REF: victim PRR without aggressor)
· Licensed spectrum(28GHz TDD)

· Case9: NR V2X UE-to-NR Uu BS (REF : NR Uu UE-to-NR Uu BS)

· Case10: NR Uu UE-to-NR V2X UE (REF: victim PRR without aggressor)

Detail parameters are captured in WF on coexistence scenarios and parameters 
Discussion:
LGE: propose to defer the ITS spectrum coexiatnce evaluation until August meeting since need feedback from 5GAA and Industry.
Qualcomm: It is different feature between NR V2X and LTE V2X. So need to evaluate coexistence anlaysis. And more different points are the taffic model and physical design scheme. It will be impact to the coexistence evaluation results.

Qualcomm: 40MHz is fundamental use case and aslo car industry request for the wideband.

Vodafone: It is not use case of industry. Basically how can use the wide band in current ITS spectrum 70MHz.

Huawei: Some impact will be analyzed by different feature for ITS spectrum

AH chair: need to analyze both normal 23dBm and 33dBm of high power in ITS spectrum
AH chair: In licensed band at FR1, the special case is for case 6 and case 8. This case is adjacent aggressor Uu will be impact to victim NR V2X SL operation.

Huawei: What is difference between Case6 and Case8 since NR Uu and LTE Uu same as ACLR/ACS?
LGE: Agree but, TDD NR Uu has some different ACS at 3.5GHz. Anyway almost same RF performance are expected.
AT&T: In FR2, why the coexistence scenarios are 2nd priority. It will be same priority with other cases.

LGE: Currently, there was not considered some practical design for physical layer and beam management scheme. If in rel-17, RAN1 design the optimum beamforming argorithm. Then the beam will be operated well, then interference is reduced compare to current RAN1 design.
AT&T: Agree with LGE, But this is scope of 5G V2X WI. And need to verify with current RAN1 assumption that was already considered in TR37.885 of NR V2X. 

AH chair: Do you want to remove the priority?
AT&T: Yes, please remove and consider same priority.

LGE: AT&T can propose the detail simulation parameters based on the RAN1 TR for FR2. Then it is quite easy to analyze in RAN4.

AT&T: Yes, we can provide the detail parameters based on TR.

HW: In slide 10, the assumption is for IDC scenario not for the UE-to-UE coexistence.

AH Chair: No, This is based on the agreed WF in R4-1905098 at last RAN4 meeting for UE-to-UE coexistence. 

QC: For the traffic model, NR traffic model are updated from LTE V2X. So need to follow the NR traffic model for NR V2X UE. Capture the “For the NR traffic, medium intensity aperiodic traffic model will be used” for NR V2X UE.
HW: For the power control scheme, RAN1 follow RAN1 Open-loop power control schemes.

LGE: Currently, RAN1 still ongoing discussion for OLPC. So It is difficult to make consensus in May meeting in RAN1 side.

AH Chair: How about to use the absolute max. power such as 10dBm, 0dBm and -10dBm for NR V2X UE. This approach is used in LTE V2X coexistence evaluation.

HW: We want to follow RAN1 OLPC scheme, and need to check how RAN4 consider the absolute max. power in LTE V2X.

AH Chair: Need further discussion, I can show the assumption of power control schemes in RAN4 for LTE coexistence evaluation in TR36.786.

HW: For the licensed band V2X operation, we can assumed as follow 
“For licensed band, NR SL operation in Uplink band in FDD, UL opportunity in TDD is considered”

AH chair: actually, the assumption is treated in the other WF on framework. So it is OK to capture in slide 10.

QC: How to derive the ACLR and ACS for NR V2X UE for 40MHz in slide 11?

AH chair: This is based on the NR Uu RF requirements in TS38.101-1

QC: We don’t need to add the tentative ACLR nd ACS level. It should be derived based on coexistence simulation results

AH chair: No, I don’t think so, It can be assumed the tentative ACS/ACLR based on the exsiting RF requirements, then we can deside whether or not tighten the ACIR level based on the T-put degradation and PRR loss from the reference ACIR level.
LGE: We can remove the tentative values.
AH chair: the Annex II is for information how to derive the activated UE in deployed coexistence scenarios.

QC: Is this already considered in LTE V2X, then we don’t need to this slide.

AH Chai: treat the all slide and need to further discussion on the power control schemes and remaining WF on framework for NR V2X in licensed band.

Working assumptions: 

Coexistence with 20MHz/40MHz in NR V2X SL operation in ITS spectrum can be studied.
Depend on 5GAA feedback, RAN4 decide the channel BW in ITS spectrum and licensed bands in FR1 and FR2.
The licensed coexistence evaluation scenarios and parameters are agreed in FR1.

For FR2, 2nd priority is removed. And AT&T will provide some detail simulation parameters in FR2 in email reflector.
WF is acceptable to all attending companies except the alternative power control scheme. It will be further discussed
3 Framework of NR V2X
· In RAN4-91 meeting, V2X operation in licensed bands is being discussed. 
· It has been identified that before a diving deep into coexistence issues, a high level understanding of a framework needs to be agreed in RAN4. 
· This understanding makes it clear on focusing the exact scenarios for coexistence analysis and RF specs.
2.1 FDD at licensed band
· D2D UE shared the legacy licensed band RFIC as below

· The switch used for TDM operation between licensed band Uu operation and LTE D2D sidelink operation at uplink frequency.
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(a) D2D Communication UE                     (b) D2D Discovery UE
· For in a UE, the simultaneous WAN Tx and D2D Tx are not possible since there was no additional Tx path.
· Simultaneous Rx-Rx is possible at (a) RF architecture

· D2D Tx-WAN Rx is possible

· D2D Rx-WAN Tx is not possible in FDD band

· Con-current operation RF architecture
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Based on the above RF architecture, the intra-band WAN-D2D operation was not allowed in Prose WI since there was no additional RF path in the same band.
· In D2D WI, only the inter-band WAN and D2D con-current operation was allowed
Q1) Does RAN4 allow intra-band NR Uu and V2X SL in a same FDD band?
Q2) if need to support the intra-band NR Uu and V2X SL in a same band, what is the expected RF architecture? 

· Option1: Shared RFIC

· Option2: Separate RFIC
( It will be decided based on UE coexistence evaluation results
2.2 TDD in licensed band

· For TDD licensed band operation when LTE/NR Uu and NR V2X use the same licensed band 
· Companies are encouraged to share the UE architecture and their pros/cons: 
· Two separate Tx/Rx chains for LTE/NR Uu and NR V2X
· Single chain for both LTE/NR Uu and NR V2X operating in TDM 
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(a) Single RFIC or separate RFIC for V2X and NR Uu in TDD Band
Q3) What is difference between single RFIC and separate RFIC in same band? Which operator has wide TDD bands to support V2X SL and NR Uu at licensed band?
· Synch source should be same for single RFIC

· Different sych source/different numerology can be supported for seperat RFIC

Q4) Does RAN1 assume the diffierent numerology between NR Uu and NR V2X or LTE Uu and NR V2X in same band? What is RAN4 preference for the numerology between NR Uu and NR V2X or LTE Uu and NR V2X in same band?
Discussion: 

No discussion
Agreements:

4 UE RF parameters
Based on e-mail discussion and offline discussion

· AGC settling time : 

· For single CC using CP-OFDM waveform and at least 10 RB allocation

· ( 35 usec for 15 kHz SCS

· ( 35 usec for 30 kHz SCS

· ( 18 usec for 60 kHz SCS

· RAN4 has not studied the multicarrier cases.
Discussion:

AH chair: Already acceptable in e-mail reflector. So do not need to treat the AGC settling time
Agreements:
Reference
[1] R4-190xxxx, “WF on the coexistence scenarios and parameters,” LG Electronics
[2] R4-190xxxx, “WF on framework for V2X operation in licensed band operation,” Qualcomm
[3] R4-190xxxx, “Draft_RAN4 #90BIS meeting report” 






 RAN4 chiarman

[4] R4-1906062, "Draft reply LS on NR V2X UE RF parameters for NR V2X service," LG Electronics
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