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1.	Introduction
In RAN4#98-e a WF was generated detailing the simulation assumptions for NR V2X intra-band con-current operation [1]. This paper gives MPR measurement results for NR intra-band concurrent operation. 
2. 	Discussion
2.1 	MPR for NR V2X intra-band con-current operation
 As 2 PA simulations results are highly dependent on the PA reverse IMD models used it was thought best to measure the MPR for several RB allocations to see what MPRs are needed for this 2PA scenario. The setup used for these measurements is shown below:
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Figure 1 – MPR measurement setup
In this measurement setup the aggressor PA was emulated by a signal generator (Aggressor sig gen2). Using a circulator and several couplers, the aggressor signal was input to the output of the PA. The antenna coupling was assumed to be 10dB. The various combinations of RBs were selected for these measurements from the guidelines provided in [1]. The PA output was captured on a spectrum analyzer (SA) for various power back-offs of the PA and aggressor sig gen2. The captured data was analysed for EVM, SEM and ACLR for inner and outer contiguous RB configurations and modulations. The measured results for band n79 for signals with SCS=30kHz for inner and outer contiguous RB allocations are shown below:


	
	MPR Outer (dB)
	MPR Inner (dB)

	QPSK
	2.8
	2.8

	16QAM
	 2.9
	2.8

	64QAM
	3.9
	3.8

	256QAM
	6.6
	6.8


Table 1 – PC2 MPR data with 2-23 dBm PAs for contiguous RBs

As testing was done under nominal conditions the specifications for V2X intra-band con-current MPRs should be larger than the values measured in this work in order to account for variation over parts and temperature. Comparing these measurements with the simulation results in [2], we see some differences between them especially when margin is added for temperature and part variations. We believe that further discussion is required to arrive at suitable MPR numbers for NR V2X intra-band con-current operation
Observation1: Measured MPR results are typical values, and they show larger numbers for some RB allocations compared to the simulation results in [2]
For the PC3 case of 20 dBm + 20 dBm we think that the MPRs should be ~3 dB smaller than the values given in table 1 as the same PA’s are used with each backed-off by 3dB. 
Observation2: Expect to see approximately a 3 dB difference in MPR between the 23+23=26 dBm and 20+20=23 dBm cases.
Proposal 1: Based on these MPR measurements it is proposed that further discussion is needed to determine the MPR values to select for NR V2X intra-band con-current operation for each power class.
It is expected that 2PA intra-band scenarios should have at least the same if not larger MPRs compared to the corresponding single PA scenario. For example, the MPRs for PC2=23 dBm + 23 dBm should be larger or at least the same as the MPRs for a single 23 dBm PA for the same RB allocations. It is proposed that the for a given power class the MPR for V2X intra-band con-current operation be calculated as follows:
MPR = MAX(MPRsingle,NR, MPRV2X, MPRUu_SL_Intraband )
Where:
· MPRsingle,NR is the MPR defined in TS 38.101-1, section 6.2.2
· MPRV2X is the MPR defined in TS 38.101-1, section 6.2E.2.2
· MPRUu_SL_Intraband is Uu/SL intra-band MPR defined in this work

Proposal 2: As 2 PA operation cannot have lower MPRs than single PA operation the intra-band V2X MPR should be determined by the following formula:
MPR = MAX(MPRsingle,NR, MPRV2X, MPRUu_SL_Intraband )

The basic assumption is that common RF hardware will be used for both V2X intra-band con-current operation and ENDC as these are both 2PA applications. Therefore, it should be determined whether the existing ENDC specifications can be reused for Uu/SL intra-band operation. The consequences of not doing such a study and developing V2X intra-band con-current MPR specifications in isolation is that these MPR values may not be supportable on existing ENDC hardware. The basic assumption has always been that the V2X specifications will not tighten RF requirements over and above what is called for by Uu applications.
Observation 3: If Intra-band V2X con-current MPRs are developed in isolation these MPRs may not be supportable on existing RF hardware that already supports ENDC.
Observation 4: V2X specifications should not tighten RF requirements over and above what is called for by Uu applications.
Proposal 3: As common RF hardware will be used for both intra-band V2X con-current operation and ENDC it should be determined whether the ENDC MPR specifications can be reused for V2X intra-band con-current operation.
2.2 	REFSENS for n79 intra-band concurrent V2X operation
In RAN4#100-e REFSENS values for n79 intra-band concurrent operation was presented [3]. It is thought that as the Uu and SL intra-band signals are received simultaneously there may arise a near far issue where one received signal may act as a blocker for the other and in this turn may lead to a degradation in REFSENSE and other RX performance for the blocked receiver. As the two receive signals may not be situated close to each other the power levels of the two signals at the receiver may be quite different. A similar issue is being discussed in [4, 5, 6] where they are attempting to characterize REFSENS degradation as a function of the DL carrier power imbalance. It is suggested that V2X follow the recommendations from that study as a guideline for determining REFSENS and other RX impairments for V2X intra-band con-current operation.
Observation5: Discussion on RX impairments due to DL power imbalance being conducted in other WAN forums
Proposal4: Follow guidelines from WAN discussions on DL carrier power imbalance for setting REFSENSE and other RX specifications for V2X intra-band con-current operation
Conclusion
To further investigate the issue of MPRs for NR intra-band V2X con-current operation measurements were made on several PAs. Based on these findings the following observations and proposals are made:
Observation1: Measured MPR results are typical values, and they show larger numbers for some RB allocations compared to the simulation results in [2]
Observation2: Expect to see approximately a 3 dB difference in MPR between the 23+23=26 dBm and 20+20=23 dBm cases.
Proposal 1: Based on these MPR measurements it is proposed that further discussion is needed to determine the MPR values to select for NR V2X intra-band con-current operation for each power class.
Proposal 2: As 2 PA operation cannot have lower MPRs than single PA operation the intra-band V2X MPR should be determined by the following formula:
· MPR = MAX(MPRsingle,NR, MPRV2X, MPRUu_SL_Intraband )
Observation 3: If Intra-band V2X con-current MPRs are developed in isolation these MPRs may not be supportable on existing RF hardware that already supports ENDC.
Observation 4: V2X specifications should not tighten RF requirements over and above what is called for by Uu applications.
Proposal 3: As common RF hardware will be used for both intra-band V2X con-current operation and ENDC it should be determined whether the ENDC MPR specifications can be reused for V2X intra-band con-current operation.

For determining REFSENS for intra-band con-current V2X operation we make the following observation and proposals:
Observation5: Discussion on RX impairments due to DL power imbalance being conducted in other WAN forums
Proposal4: Follow guidelines from WAN discussions on DL carrier power imbalance for setting REFSENSE and other RX specifications for V2X intra-band con-current operation
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