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Introduction
In the RAN4#100 e-meeting, the impact of reverse IMD and 30dB PA linearity for PC2 contiguous UL CA with UL MIMO support using TxD was discussed in [1] and resulted in WF [2,3] covering both UL MIMO and TxD aspects. In this contribution, we provide measured data for 2Tx PC2 contiguous UL CA for both 2x23dBm and 2x26dBm PA architectures, compare them to PC2 1Tx results and make MPR proposals.
Discussion
MPR and Architectures aspects to be confirmed
The PC2 NR UL CA 2Tx MPR aspect to be confirmed have been agreed in [2].

Applicability to PC2 contiguous CA for UL MIMO
Way-Forward: 
· According to [7]PC2 2Tx MPR for contiguous UL CA for UL MIMO can be based on the architectures:
· Based on two PC3 PAs 
· Based on two PC2 PAs 
· PC2 2Tx MPR for contiguous UL CA is the same for TxD or UL MIMO for the same PA architecture
· Further study whether 2 set of MPR requirement is defined for different architecture
· Further study if UL CA with one PC2 PA and one PC3 PA should also be considered
· Whether Rel-17 signalling to differentiate sets of PC2 MPR requirement for different architecture is needed is FFS

Note: TxD signaling that is already available should be part of the study of enabling discriminations of PC2 MPR requirements

Proposed MPR for 2TX contiguous UL CA MPR with two PC3 PAs
Way-Forward: PC2 2Tx UEs with 2 PC3 PAs indicating TxD to reach the maximum output power in single port transmission are allowed additional MPR compared with PC2 1Tx MPR:
· [0-0.5dB] for contiguous outer allocations
· [0-0.5dB] for non-contiguous inner allocations
· [0-1] dB for non-contiguous outer1 and outer2 allocations
· Final value in the range will be decided at next meeting based on additional 2Tx UL CA measurements, FFS whether can share the PC2 CA 1Tx MPR

Proposed MPR for 2TX contiguous UL CA MPR with at least one PC2 PA
Way Forward: PC2 2Tx UEs with two PC2 PAs use 1Tx MPR when supporting UL CA for UL MIMO operation.
· FFS if the same can apply to one PC3 + one PC2 PA architecture

Proposed MPR Tables for 1Tx and 2Tx PC2 contiguous UL CA
Table 6.2A.2.1-1a: Contiguous RB allocation for Power Class 2 with 1Tx and 2Tx
	Modulation
	MPR for bandwidth class B (dB)
	MPR for bandwidth class C (dB)

	
	inner
	outer1,3
	Inner
	outer3

	DFT-s-OFDM
	Pi/2 BPSK
	2.0
	4.01
	2.5
	7

	
	QPSK
	2.0
	4.01
	2.5
	7

	
	16QAM
	2.5
	4.01
	2.5
	7

	
	64QAM
	3.0
	4.51
	5
	7

	
	256QAM
	5.5
	6.0
	7
	7.5

	CP-OFDM
	QPSK
	2.5
	5.01
	3.5
	8

	
	16QAM
	3.0
	5.01
	3.5
	8

	
	64QAM
	3.5
	5.01
	5
	8

	
	256QAM
	6.5
	6.5
	7
	8

	NOTE 1: When 1 RB or 2 RB are allocated at the lower edge of lowest CC or upper edge of upper CC, MPR for outer is [5.5] dB.
NOTE 2: 2Tx UEs to support PC2 are allowed an additional [0-0.5] dB MPR for outer allocations



Table 6.2A.2.1-3: non-contiguous RB allocation for Power Class 2 with 1Tx and 2Tx
	Modulation
	MPR for bandwidth class B (dB)
	MPR for bandwidth class C (dB)

	
	Inner
	outer11
	outer22
	inner
	outer11
	outer22

	DFT-s-OFDM
	Pi/2 BPSK
	33
	6.5
	13
	33
	7.5
	13.5

	
	QPSK
	33
	6.5
	
	33
	7.5
	

	
	16QAM
	33
	6.5
	
	33
	7.5
	

	
	64QAM
	5
	6.5
	
	5
	7.5
	

	
	256QAM
	6.5
	7
	
	6.5
	7.5
	

	CP-OFDM
	QPSK
	3.53
	7
	14
	3.53
	8
	14.5

	
	16QAM
	3.53
	7
	
	3.53
	8
	

	
	64QAM
	5
	7
	
	5
	8
	

	
	256QAM
	7.5
	7.5
	
	7.5
	8
	

	NOTE 1: Outer 1 MPR for Pi/2 BPSK and QPSK is reduced by 2dB for aggregated allocation bandwidth > 10MHz 
NOTE 2: Outer 2 MPR is reduced by 4.5dB for aggregated allocation bandwidth > 10MHz
NOTE 3: the allowed MPR is [4]dB for aggregated allocation bandwidth < [2MHz].
NOTE 4: 2Tx UEs to support PC2 are allowed an additional [0-1] dB MPR for outer1 and outer2 allocations and [0-0.5] dB MPR for inner allocations



Way forward on signaling: Whether 1Tx and 2Tx UEs MPR applicability can be discriminated based on their support of PC2 with and without indicating TxD depending on the study on signalling in 2.2.

Additionally, other agreement were captured in WF [3].

For the MPR requirement for PC3 UL contiguous CA +MIMO with 2 PC3 PA+1LO: 
GTW Agreement:
·  Reuse the MPR for PC3 contiguous CA with 1Tx. 

For the MPR requirement for PC2 UL contiguous CA +MIMO with 2 PC2 PA+1LO or 2 PC3 PA+1LO:
GTW Agreement: 
· Additional delta MPR is needed for UL contiguous CA+MIMO with 2 PC3 PA+1LO compared to 1Tx PC2
· Additional 0.5dB MPR is needed for outer allocation
· FFS for inner PRB allocation
· Re-check the agreement above after finalizing the work for 1CC with 2Tx UL-MIMO for PC2

In this contribution, we made additional 2PA measurements of PC2 contiguous UL CA 2Tx operations for both 23+23dBm and 26+26dBm architectures in order to confirm and further refine the above agreements. The signaling aspects are discussed in [4] together with the single CC 2Tx cases in order to devise a generic solution distinguishing 2PA architectures in both 1Tx and 2TX operation.

We also captured measurements for the 26+23dBm case, but we did have the additional time neeed to analyze and is not a priority.
Measurement results for 2Tx PC2 contiguous UL CA based on 2x23dBm and 2x26dBm architectures
In order to determine if the MPR needs to be adjusted in each of the 2Tx architectures options versus 1Tx case, we conducted measurements of the same PAs with the same setup and waveforms for:
· 1TX PC2 with PA calibrated for 26dBm and 31dB ACLR
· 2Tx PC2 with each PAs calibrated for 23dBm and 30dB ACLR
· 2Tx PC2 with each PAs calibrated for 26dBm and 31dB ACLR
· QPSK CP-OFDM, DFT-S-OFDM
· Contiguous inner and outer allocations
· Non-contiguous allocations
· For 2Tx cases 3 waveform types were used:
· TxD using SD-CDD (600ns delay)
· 1 layer UL MIMO with 90degre phase shift state
· 2 layer UL MIMO with uncorrelated streams

Then it is easy to compare the difference in achievable power in the same conditions and derive the need for any MPR adjustments.

One robust way to assess the difference between the three PA architectures is to compare the achievable power at 31dB ACLR as it aggregates most of the 3rd and 5th order intermodulation products, and, for relatively large aggregated allocations, is less susceptible to memory effects.

Table 1 summarizes the ACLR related Pmax results for contiguous intra-band ULCA with contiguous allocations for:
· PC2 1Tx
· PC2 2Tx with two 26dBm PAs for 1 layer and 2 layer UL MIMO and TxD
· PC2 2Tx with two 23dBm PAs for 1 layer and 2 layer UL MIMO and TxD
· Compares the worst case 2Tx results with the 1Tx results
· Compares the 2Tx 2x23dBm case with the 2x26dBm case

Table 2 provides the same results and same analysis for contiguous intra-band ULCA with non-contiguous allocations.

Notes on the results: 
· The comparison analysis values highlighted in yellow are an extrapolation for the case where there is still margin to ACLR at the 26dBm maximum power. In those cases, the delta value is calculated by assuming a 3dB/dB increase of ACLR vs Pout. This is verified on the ACLR slope in our measurements.
· If contiguous allocations are dictated by ACLR, it is not the case for non-contiguous narrow allocations which may be SEM limited. In this case, ACLR result provides more insight as it is more precise. To settle on MPR for non-contiguous allocations, the IMD3 and IMD5 levels of the narrow allocations will dictate the worst case MPR for inner/outer 1 and outer 2 allocations and must be verified separately.

Table 1: Maximum power for ACLR requirements for PC2 1Tx and 2Tx cases for contiguous allocations
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Table 2: Maximum power for ACLR requirements for PC2 1Tx and 2Tx cases for non-contiguous allocations
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Observations on the 2Tx 2x26dBm case:
· When looking at Table 1 and Table 2, the 2x26dBm case has (within the measurement accuracy) about 3dB higher capability than 1Tx 26dBm as can be expected from the fact that in this case the two PAs already have an intrinsic 3dB back-off and thus could achieve up to 29dBm.
· However, for the low back-off cases, like for contiguous inner; the difference is closer to 2.5dB (average) showing the reverse IMD impact. In this case there is no PA linearity impact as the PAs have the same ACLR target as the 1Tx case and benefit from an intrinsic 3dB back-off.
· This implies that the RIMD impact is about 0.5dB as already been shown in the single CC measurements for PC2 3x23dBm and PC1.5 2x26dBm cases.
· For contiguous inner allocation, there is always margin to ACLR at 26dBm thus MPR can be 0dB for all contiguous inner allocations in our measurements, but to account for the existing 1Tx MPR tables, MPR can be reduced by 2.5dB instead.
· For contiguous outer allocation, back-off is needed in most cases and the difference vs 1Tx shows that the MPR could be reduced by 3dB (average is 2.9dB) since at higher back-off, the 2x26dBm PAs see a negligible impact from RIMD. It should be noted that this may be less of the case for ET PAs compared to the measured APT PAs.
· For non-contiguous allocations, again the back-off being higher and additional to the intrinsic 3dB back-off, the difference is about 3dB (average is 2.8dB) and the lower differences corresponds to the cases where there is margin at maximum 26dBm power. At this higher back-off level, the difference between CP-OFDM and DFT-s-OFDM averages is within the measurement resolution (0.1dB).

Observations on the 2Tx 2x23dBm case:
· For contiguous inner allocation, the 2x23dBm case is 0.9dB lower power on average than the 26dBm 1Tx case. This can be explained by the low back-off values, where both the RIMD impact of ~0.5dB and the 1dB lower ACLR linearity (30dB ACLR target for 23dBm PA versus 31dB ACLR for 26dBm PA) accounts for another 0.3-0.4dB.
· Since the back-off is lower for DFT-s-OFDM it is more affected (1.4dB avg) than CP-OFDM (0.7dB avg)
· For contiguous outer allocation, the 2x23dBm case is 1.3dB lower power on average than the 26dBm 1Tx case. In this case though, the allocations were selected on purpose so that the IMD3 of the two CC allocations fully falls into the ACLR region and thus exacerbates the RIMD and the lower 23dBm PA linearity impacts. There is again a difference between CP and DFT types of allocation due to the amount of average back-off and thus the lower/higher impact of RIMD/PA linearity: 
· Since the back-off is lower for DFT-s-OFDM it is more affected (1.7dB avg) than CP-OFDM (1dB avg)
· For non-contiguous allocations, again, CP-OFDM allocations have a higher back-off and are impacted by 0.9dB on average versus 1Tx compared to DFT-s-OFDM that see a higher impact of 1.6dB average.

Overall, it should be noted that these APT PAs have a significant margin compared to the 1Tx PC2 UL CA MPR requirements in 38-101-1 Table 6.2A.2.1-1a and Table 6.2A.2.1-3 that are reproduced in the Annex of this document for convenience. As such it can be anticipated that the RIMD and PA linearity impact on the higher specified MPR will be a bit smaller than the measured results presented here.

In order to get a full insight of the differences for non-contiguous allocations, it is important to check the impact on SEM and IMD3/5 related limits. For this, we focused on the cases where ACLR no longer limits the power, thus on the narrow allocation cases. In Table 3, we provide input on 1+1RB, 1+2RB and 1+4RB cases with ACLR, IMD3 and IMD5 thresholds relevant to the non-contiguous allocation inner (IMD5<-13dBm/MHz), outer1 (IMD3&5<-13dBm/MHz) and outer2 (IMD3<-13dBm/MHz and IMD5<-30dBm/MHz). Note, that the worst case ACLR case corresponds to an outer1 case (IMD3 in ACLR region).

[image: ]

Observations on 2Tx 2x26dBm case: within the accuracy of the measurements the 2x26dBm capability is about 3dB higher than the 1Tx 26dBm case as at higher back-off, RIMD is less of an issue.

Observations on 2Tx 2x23dBm case: within the accuracy of the measurements the 2x23dBm capability is about the same as the 1Tx 26dBm as the influence of RIMD and lower PA linearity is less visible than at higher back-offs. Still there is some impact seen for CP-OFDM IMD5 at -13dBm/MHz.
MPR proposal for 2Tx 2x23dBm and 2x26dBm architecture
For the 2x26dBm architecture, there is clearly no need for additional MPR compared to the 1Tx case and, in fact, the MPR could be significantly reduced by 2.5dB to 3dB. Since there are discussions of developing requirements for PC1.5 UL CA in Release 18 it will then be a better start for MPR in the 2x26dBm case as already discussed for the single CC case in [4].

Proposal for PC2 2Tx 1LO MPR based on 2x26dBm PA architecture:
· In release 17 the 1Tx MPR can be reused without additional MPR
· The 2x26dBm architecture is aiming at supporting UL MIMO and can be distinguished by the signaling of the support for: UL MIMO and Full UL power without signaling TxD
· In release 18 the MPR can be revised based on PC1.5 study or dedicated MPR

For the 2x23dBm architecture, even if the measurements are more affected by RIMD and lower PA linearity because of the low back-off compared to the requirement allows, there is clearly a need for additional MPR. This is especially true for the contiguous inner allocations which is contrary to the way forward approach, which tend to assume lower MPR impact on inner than on outer or non-contiguous allocations. To mitigate the impact of the good performance measured compared to the allowed MPR in the current 1TX PC2 tables, we are fine to specify a lower MPR impact than what we measured and thus propose the following:

Proposal for PC2 2Tx 1LO MPR based on 2x23dBm PA architecture:
· A delta MPR compared to 1Tx MPR is specified as follows:
· +0.5dB for CP-OFDM for:
· contiguous inner and outer allocations
· non-contiguous inner and outer 1 allocations
· non-contiguous outer2 allocations MPR the same than for 1Tx
· +1dB for DFT-s-OFDM for:
· contiguous inner and outer allocations
· non-contiguous inner and outer 1 allocations
· non-contiguous outer2 allocations MPR the same than for 1Tx
· The 2x23dBm architecture is aiming at supporting UL MIMO and can be distinguished by the signaling of the support for: UL MIMO and signaling TxD.
2Tx PC2 contiguous UL CA based on 26+23dBm architecture
Although we have taken measurements for this case, we could not process the data in time for the submission deadline and is not a priority in terms of implementation. If time allows we may provide a revision of this contribution such that this data is made available.
Regardless of this, if the 26dBm + 23dBm architecture is introduced, there is a need to differentiate it from the 2x26dBm architecture.
Proposal on PC2 2Tx 1LO 26+23dBm architecture: if requirements are introduced for this architecture, additional signaling is provided to distinguish it from 2Tx 1LO 2x26dBm architecture. A modified MPR bit can be used as suggested in [5].
Conclusions
In this contribution, we provided measurement date for 2Tx PC2 intra-band contiguous UL CA for 2x26dBm and 2x23dBm architectures and compared them with the 1TX case. it allowed the following proposals.

Proposal for PC2 2Tx 1LO MPR based on 2x26dBm PA architecture:
· In release 17 the 1Tx MPR can be reused without additional MPR
· The 2x26dBm architecture is aiming at supporting UL MIMO and can be distinguished by the signaling of the support for: UL MIMO and Full UL power without signaling TxD
· In release 18 the MPR can be revised based on PC1.5 study or dedicated MPR.

Proposal for PC2 2Tx 1LO MPR based on 2x23dBm PA architecture:
· A delta MPR compared to 1Tx MPR is specified as follows:
· +0.5dB for CP-OFDM for:
· contiguous inner and outer allocations
· non-contiguous inner and outer 1 allocations
· non-contiguous outer2 allocations MPR the same than for 1Tx
· +1dB for DFT-s-OFDM for:
· contiguous inner and outer allocations
· non-contiguous inner and outer 1 allocations
· non-contiguous outer2 allocations MPR the same than for 1Tx
· The 2x23dBm architecture is aiming at supporting UL MIMO and can be distinguished by the signaling of the support for: UL MIMO and signaling TxD.

[bookmark: _GoBack]Proposal on PC2 2Tx 1LO 26+23dBm architecture: if requirements are introduced for this architecture, additional signaling is provided to distinguish it from 2Tx 1LO 2x26dBm architecture. A modified MPR bit can be used as suggested in [5].
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Annex: Current 1Tx MPR tables for PC2 intra-band UL CA
Table 6.2A.2.1-1a: Contiguous RB allocation for Power Class 2 
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	Outer1
	inner
	outer

	DFT-s-OFDM
	Pi/2 BPSK
	2.0
	4.01
	2.5
	7

	
	QPSK
	2.0
	4.01
	2.5
	7

	
	16QAM
	2.5
	4.01
	2.5
	7

	
	64QAM
	3.0
	4.51
	5
	7

	
	256QAM
	5.5
	6.0
	7
	7.5

	CP-OFDM
	QPSK
	2.5
	5.01
	3.5
	8

	
	16QAM
	3.0
	5.01
	3.5
	8

	
	64QAM
	3.5
	5.01
	5
	8

	
	256QAM
	6.5
	6.5
	7
	8

	NOTE 1: When 1 RB or 2 RB are allocated at the lower edge of lowest CC or upper edge of upper CC, MPR for outer is 5.5 dB.



Table 6.2A.2.1-3: non-contiguous RB allocation for Power Class 2
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	Outer12
	Outer23
	Inner
	Outer12
	Outer23

	DFT-s-OFDM
	Pi/2 BPSK
	31
	6.5
	13
	31
	7.5
	13.5

	
	QPSK
	31
	6.5
	
	31
	7.5
	

	
	16QAM
	31
	6.5
	
	31
	7.5
	

	
	64QAM
	5
	6.5
	
	5
	7.5
	

	
	256QAM
	6.5
	7
	
	6.5
	7.5
	

	CP-OFDM
	QPSK
	3.51
	7
	14
	3.51
	8
	14.5

	
	16QAM
	3.51
	7
	
	3.51
	8
	

	
	64QAM
	5
	7
	
	5
	8
	

	
	256QAM
	7.5
	7.5
	
	7.5
	8
	

	NOTE 1: the allowed MPR is [4]dB for aggregated allocation bandwidth < [2MHz]. 
NOTE 2: Outer 1 MPR for Pi/2 BPSK and QPSK is reduced by 2dB for aggregated allocation bandwidth > 10MHz 
NOTE 3: Outer 2 MPR is reduced by 4.5dB for aggregated allocation bandwidth > 10MHz
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10+10 1RB 1RB 222.4 25.3 25.4 25.4 25.3 2.9 21.9 21.9 21.2 21.2-1.2 -4.1

10+10 1RB 2RB 322.1 25.1 25 25 25 2.9 21.1 22.1 22 21.1-1.0 -3.9

10+10 2RB 2RB 422.6 25.6 25.6 25.4 25.4 2.8 21.4 21.6 21.6 21.4-1.2 -4.0

10+10 1RB 4RB 522.4 25.3 25.3 25.3 25.3 2.9 20.6 20.7 22.1 20.6-1.8 -4.7

10+10 4RB 4RB 822.2 25.6 25.6 25.4 25.4 3.2 22 22 22.1 22 -0.2 -3.4

10+10 1RB 12RB 1323.5 -1 -1 -1.2 -1 2.8 22.4 22.4 22.8 22.4-1.1 -3.9

10+10 12RB 12RB 2422.5 25.4 25.4 25.3 25.3 2.8 21.3 21.4 22.2 21.3-1.2 -4.0

10+10 25RB 25RB 5022.3 25.3 25.4 25.3 25.3 3.0 21.4 21.4 21.5 21.4-0.9 -3.9

20+40 1RB 53RB 5425.2 -5 -5 -5 -5 2.5 25 24.6 24.9 24.6-0.6 -3.1

20+40 2RB 53RB 5524.3 -2.7 -2.7 -2.7 -2.7 2.6 23.6 23.7 24 23.6-0.7 -3.3

20+40 25RB 53RB 7822.2 25.3 25.3 25 25 2.8 21.7 21.7 22.1 21.7-0.5 -3.3

40+40 53RB 53RB 10622.7 25.5 25.6 25.4 25.4 2.7 21.8 21.6 22 21.6-1.1 -3.8

50+50 1RB 135RB 136 -1.5 -8 -8 -8 -8 2.2 25.9 26 25.9 25.9-0.6 -2.8

50+50 53RB 135RB 188 22 24.9 24.9 25.2 24.9 2.9 23.1 21.3 20.7 20.7-1.3 -4.2

40+40 106RB 106RB 212 22 25 25 24.8 24.8 2.8 21.2 21.2 21.4 21.2-0.8 -3.6

50+50 135RB 135RB 27021.6 24.7 224.7 24.5 24.5 2.9 20.8 22.8 20.6 20.6-1.0 -3.9

50+50 1RB 270RB 27121.9 24.9 24.9 24.4 24.4 2.5 21.5 21.6 21.5 21.5-0.4 -2.9

10+10 1RB 1RB 223.2 -0.5 -0.2 -0.3 -0.2 2.9 21.9 21.8 21.7 21.7-1.5 -4.4

10+10 1RB 2RB 323.5 -1 -1 -1.3 -1 2.8 22.2 22.2 22 22 -1.5 -4.3

10+10 2RB 2RB 423.5 -1.6 -2 -2 -1.6 3.0 22.1 21.5 21.6 21.5-2.0 -5.0

10+10 1RB 4RB 523.9 -2.7 -2.7 -3.5 -2.7 3.0 22.6 22.6 22.3 22.3-1.6 -4.6

10+10 4RB 4RB 823.7 -2.5 -2.5 -2.5 -2.5 3.1 22.3 22.2 22.1 22.1-1.6 -4.7

10+10 1RB 12RB 1324.5 -5 -5 -4 -4 2.8 23.3 23.2 23.1 23.1-1.4 -4.2

10+10 12RB 12RB 2423.2 -0.7 -0.7 -1 -0.7 3.0 22 22 21.7 21.7-1.5 -4.5

10+10 25RB 25RB 5023.5 -1.2 -1.3 -1 -1 2.8 22 22 22 22 -1.5 -4.3

20+40 1RB 50RB 5125.8 -9 -9 -9 -9 3.2 24.7 24.8 24.7 24.7-1.1 -4.3

20+40 25RB 50RB 7523.4 -1.7 -1.2 -0.3 -0.3 2.7 22.2 22.5 22 22 -1.4 -4.1

40+40 50RB 50RB 10023.6 -1.5 -1.5 -0.2 -0.2 2.5 21.5 21.7 21.3 21.3-2.3 -4.8

50+50 1RB 135RB 136 -3.6 -12 -12 -12 -12 2.8 -0.5 -0.5 25.9 25.9-1.3 -4.1

50+50 50RB 135RB 18523.4 -0.2 -0.2 25.9 25.9 2.5 21.5 21.5 21.1 21.1-2.3 -4.8

50+50 135RB 135RB 27022.4 25.5 25.5 25.3 25.3 2.9 21.3 21.2 21.2 21.2-1.2 -4.1

50+50 1RB 270RB 271 24 -3 -3 -2.5 -2.5 2.8 22.7 22.7 23 22.7-1.3 -4.1
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5+5 12RB13 12RB0 2425.9 -7 -7 -7 -7 2.4 25.4 25.4 25.4 25.4-0.5 -2.9

20+5 53RB53 1RB0 5425.4 -7 -7 -6 -6 2.6 25.1 25.1 25.2 25.1-0.3 -2.9

20+20 53RB53 53RB0 10625.5 -6 -6 -7 -6 2.5 24.6 24.7 24.5 24.5-1.0 -3.5

50+50 135RB135135RB027025.4 -5 -5 -5 -5 2.3 24.4 24.5 24.3 24.3-1.1 -3.4

5+5 12RB13 12 24 -1 -9 -9 -8 -8 2.3 25.1 25.1 25.1 25.1-1.2 -3.6

20+20 50RB56 50RB0 100 -0.8 -9.2 -9.2 -9.6 -9.2 2.8 24.7 24.7 24.7 24.7-1.6 -4.4

50+50 135RB135135RB027025.5 -7 -7 -7 -7 2.8 24.5 24.3 24.2 24.2-1.3 -4.1

5+5 25RB0 1RB0 2622.9 25.8 25.8 26 25.8 2.9 22.2 22.1 22.1 22.1-0.8 -3.7

5+5 25RB0 12RB0 3722.2 25.2 25.2 25.5 25.2 3.0 21.7 21.7 21.5 21.5-0.7 -3.7

5+5 25RB0 25RB0 5022.4 25.9 25.4 25.5 25.4 3.0 21.9 22 22 21.9-0.5 -3.5

20+5 53RB53 25RB0 7822.5 25.5 25.5 25.2 25.2 2.7 21.7 21.6 21.5 21.5-1.0 -3.7

20+5 106RB0 1RB0 10722.4 25.9 25.4 25.4 25.4 3.0 21.7 21.7 21.9 21.7-0.7 -3.7

20+5 106RB0 25RB0 13122.4 25.8 25.8 25.1 25.1 2.7 21.6 21.6 21.7 21.6-0.8 -3.5

50+5 135RB1351RB0 13623.6 -1.5 -1.5 -1.5 -1.5 2.9 22.8 22.7 21.6 21.6-2.0 -4.9

50+20 135RB13553RB0 188 24 -2 -2 -2.2 -2 2.7 22.9 22.8 23.1 22.8-1.2 -3.9

20+20 106RB0 106RB021222.5 25.5 25.5 25.4 25.4 2.9 21.8 21.6 21.7 21.6-0.9 -3.8

50+5 270RB0 1RB0 27122.8 25.6 25.7 25.6 25.6 2.8 21.7 21.7 21.8 21.7-1.1 -3.9

50+50 270RB0 270RB054022.2 24.9 25 25 24.9 2.9 21.2 21.2 21.2 21.2-0.8 -3.7

5+5 25RB0 1RB0 2624.8 -5.7 -5.7 -5 -5 2.9 23.3 23.3 23.9 23.3-1.5 -4.4

5+5 25RB0 12RB0 3723.8 -2.6 -2.6 -2 -2 2.9 21.6 22.4 22.3 21.6-2.2 -5.1

5+5 25RB0 25RB0 5023.5 -1 -0.7 -1 -0.7 2.7 22.1 22.1 23.3 22.1-1.4 -4.1

20+5 50RB56 1RB0 51 -3.3 -12 -12 -11 -11 2.6 25.5 25.6 25.5 25.5-1.6 -4.2

20+5 50RB56 25RB0 7523.7 -2 -2 -1.3 -1.3 2.7 22 22.2 22.1 22 -1.7 -4.4

50+5 135RB1351RB0 13625.2 -7 -7 -7 -7 3.1 24 23.1 23.3 23.1-2.1 -5.2

50+20 135RB13550RB0 18524.3 -5 -6 -6 -5 3.4 23.3 23.5 23.2 23.2-1.1 -4.5

20+20 100RB6 100RB020023.6 -1.5 -1.5 -1.5 -1.5 2.9 21.8 21.9 21.9 21.8-1.8 -4.7

50+5 270RB0 1RB0 27124.7 -5 -5 -5 -5 3.0 22.6 22.9 23 22.6-2.1 -5.1

DFT-s-

OFDM

CP-OFDM

DFT-s-OFDM

Contiguous Inner

contiguous Outer

2Tx PC2 26+26dBm 2Tx PC2 23+23dBm

CP-OFDM

Waveform\ Tx mode& power class 

2x23dBm

vs

2x26dBm


