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1.  Introduction

The conformance work item 5G_V2X_NRSL-Contest has been approved in RAN#88e. In the same meeting, RAN4 big CRs on V2X RF requirements have been approved in R4-2006747 and R4-2009172. This documents is some initial consideration of RF testing way forward based on the RAN4 CRs.
2.
Discussion
2.1
38.101-1
TS 38.101-1 captures the RF requirement for NR V2X UE. The applicable bands are band n38 (2570-2620 MHz) and n47 (5855-5925 MHz). One inter-band combination V2X_n71-n47 is defined for con-current transmission.
Same as LTE V2X, the RF requirements are defined for non-concurrent and con-current scenario respectively.

Non-concurrent scenario

In LTE V2X the non-concurrent scenario is tested with out-of-coverage assumption, and no E-UTRA cell is involved. This is to make sure the kind of UE only supporting V2X operation but not supporting E-UTRA operation can be tested. The same consideration can apply to NR V2X.

Proposal 1: For non-concurrent transmission, test cases are tested with out-of-coverage assumption, and no NR/E-UTRA cell is involved.
For Non-concurrent transmission, MOP is defined for both PC2 and PC3, but MPR/AMPR/Configured output power are specified only for PC3. Since power reduction requirements for PC2 will be postponed to R17, it’s unknown whether UE can reach the maximum output power with certain configuration, so MOP for PC2 is not testable in R16.

Proposal 2: Only PC3 will be tested in R16 since PC2 requirements are not complete yet.

For Non-concurrent transmission, MPR/A-MPR requirements are always larger than 0dB for PC3. MOP can’t be reached in any configuration.

Proposal 3: No proper test point can be found for MOP testing. The test case structure can be created for future use, but the applicability will indicate the test case needs not to be tested and will not be used for conformance testing.
For Non-concurrent transmission, the power requirements (MPR, A-MPR, configured output power) in 6.2E are defined for different physical channels respectively i.e., PSSCH/PSCCH, PSFCH and S-SSB. The test cases need to be defined considering all the physical channels.
Proposal 4: Power requirements in 6.2E (MPR, A-MPR, configured output power) need to be tested for each physical channel.

All the Tx requirements are defined for 3 kind of configurations: single layer 1Tx, single layer 2Tx and MIMO, therefore the Tx test cases need to consider all the configurations above. The Rx requirements are defined without considering Tx configuration, because a single V2X UE will not transmit and receive simultaneously. So for Rx test cases defining a common Tx configuration is enough.

Proposal 5: Tx test cases need to be defined for all Tx configurations: single layer 1Tx, single layer 2Tx and MIMO. For Rx test cases a common Tx configurations can be defined and used.
Con-current scenario

For con-current transmission, requirements of most test cases are referring back to NR transmission and V2X non-concurrent transmission respectively. A similar approach of LTE anchor agnostic can be considered.
Proposal 6: For con-current transmission without exceptional requirements, a simplified testing approach will be adopted:

- The con-current test case can be skipped if corresponding test case in non-concurrent scenario has been tested;
- If the con-current test case needs to be tested, only V2X requirements will be tested, NR will only be setup as an anchor carrier and NR requirements will not be tested; 
- A default configuration of NR will be defined and used throughout all the con-current test cases without exceptional requirements.
2.2
38.101-3
TS 38.101-3 captures the RF requirement for inter-operation between E-UTRA Uu/SL and NR Uu/SL operation.
Intra-band configurations are defined for inter-operation of E-UTRA SL and NR SL: V2X_(n)47AA and V2X_47A_n47A.

Inter-band configurations are defined for inter-operation of E-UTRA Uu + NR SL or E-UTRA SL + NR Uu: V2X_20A_n38A and V2X_ n71A_47A
For intra-band configurations, UE is allowed to transmit on only one carrier at a time. All the Tx and Rx requirements are referring to E-UTRA SL and NR SL requirements respectively. 

Proposal 7: For intra-band V2X configurations, a simplified testing approach will be adopted:

- The intra-band V2X test case can be skipped if corresponding test cases in LTE V2X and NR V2X have been tested; the LTE V2X and NR V2X test cases can be skipped if corresponding intra-band V2X test case has been tested.

- The test case definition can refer to TS 36.521-1 and TS 38.521-1 as much as possible; 

The requirements are the same for intra-band contiguous or non-contiguous requirements only except for MOP. Therefore there is no need to distinguish contiguous / non-contiguous testing.

Proposal 8: Intra-band contiguous and non-contiguous V2X configurations can share the same test case.

For inter-band configurations, the Uu and SL transmission can happen simultaneously. The test details need to be analysed for E-UTRA Uu + NR SL or E-UTRA SL + NR Uu respectively.
Proposal 9: For Inter-band V2X con-current testing, test case defining need to consider both E-UTRA Uu + NR SL and E-UTRA SL + NR Uu.
3.
Conclusion
This document proposes some way forward for NR V2X RF testing, the content is aligned with draft WP. Please RAN5 and V2X contributors consider the proposals.
Proposal 1: For non-concurrent transmission, test cases are tested with out-of-coverage assumption, and no NR/E-UTRA cell is involved.

Proposal 2: Only PC3 will be tested in R16 since PC2 requirements are not complete yet.

Proposal 3: No proper test point can be found for MOP testing. The test case structure can be created for future use, but the applicability will indicate the test case needs not to be tested and will not be used for conformance testing.

Proposal 4: Power requirements in 6.2E (MPR, A-MPR, configured output power) need to be tested for each physical channel.

Proposal 5: Tx test cases need to be defined for all Tx configurations: single layer 1Tx, single layer 2Tx and MIMO. For Rx test cases a common Tx configurations can be defined and used.

Proposal 6: For con-current transmission without exceptional requirements, a simplified testing approach will be adopted:

- The con-current test case can be skipped if corresponding test case in non-concurrent scenario has been tested;

- If the con-current test case needs to be tested, only V2X requirements will be tested, NR will only be setup as an anchor carrier and NR requirements will not be tested; 

- A default configuration of NR will be defined and used throughout all the con-current test cases without exceptional requirements.

Proposal 7: For intra-band V2X configurations, a simplified testing approach will be adopted:

- The intra-band V2X test case can be skipped if corresponding test cases in LTE V2X and NR V2X have been tested; the LTE V2X and NR V2X test cases can be skipped if corresponding intra-band V2X test case has been tested.

- The test case definition can refer to TS 36.521-1 and TS 38.521-1 as much as possible; 

Proposal 8: Intra-band contiguous and non-contiguous V2X configurations can share the same test case.

Proposal 9: For Inter-band V2X con-current testing, test case defining need to consider both E-UTRA Uu + NR SL and E-UTRA SL + NR Uu.
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