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Introduction
In the RAN4#100 e-meeting, the support of PC2 non-contiguous UL CA with 1LO architectures and the related in-gap emissions issues were discussed in [1] and agreements on gap bandwidth restrictions and transceiver impairment to enable this support without exception on in-gap emission requirement were reached in [2]. In this contribution, we provide measurements for the two PC2 NC UL CA architectures using 1LO (1Tx 26dBm or 2Tx 2x23dBm) and make proposals on the related MPR and transceiver impairment assumptions.
Discussion
MPR and Architectures aspects to be confirmed
The PC2 NC UL CA support with 1LO architectures MPR and transceiver impairments aspect to be confirmed have been agreed in [2].

The composite SEM mask was agreed to, which is important for the in-gap requirements: 
Way Forward: the composite spectral mask for non-contiguous intra-band UL CA uses the individual CC SEM value allowing the highest power (i.e.  Max[SEM CC1, SEMCC2])

The 2LO architecture MPR was agreed to for 2x26dBm and 26+23dBm architectures:
Way-forward: Given the above we propose the following non-contiguous UL CA PC2 MPR for 2LO architectures
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Way-forward: PA swap time exception is not defined at this point
More relevant to this contribution, the 1LO architectures had the following way forward:
Way Forward: MPR for 1LO architecture is further evaluated with the following assumptions:
· 4dB post PA loss and antenna isolation of 10dB for 2Tx case
· PC3 PA is calibrated for 26dBm QPSK 20MHz 100RB0 at 30dB ACLR
· PC2 PA is calibrated for 29dBm QPSK 20MHz 100RB0 at 31dB ACLR
· No SEM, general spurious or ACLR exceptions are allowed in gap, ACLR only applies to one CC in gap if the gap is larger or equal to the CC BW
· Baseline case is where the gap is equal or smaller than the aggregated BW (-13dBm/MHz in gap worst case SEM)
· Channel configurations where critical image and/or carrier leakage falls in gap are verified
· Improved carrier and image leakage are assumed and feasible value at large back-off are assessed
· Other channel configurations that have more stringent in gap SEM requirements are not precluded but feasibility of the image and carrier leakage 
· Given that MPR may apply due to in-gap issues that are not related to IMD3 values at -13dBm/MHz or -30dBm/MHz. a separate MPR table or delta/additional MPR is defined
· Based on the GTW agreements, in-gap exceptions should clarified for 38.101-1
In this contribution, we generated additional 1LO 1Tx 26dBm and 2Tx 2x23dBm measurements of PC2 non-contiguous UL in order to assess MPR and transceiver impairments according to the above agreements. The signaling aspects are also discussed.
.
Clarification of in gap requirements
Given the agreements negociated in the last meeting in GTW and WF [2], all the in-gap requirements should be clarified and appropriate correction CRs for Release 16 and Release 17 38.101-1 specifications be generated.
Proposal on in-gap requirements:
· The LO, image and ACLR in-gap exceptions are removed from Release 16 and Release 17 38.101-1 specifications.
· SEM construction for NC UL CA is further clarified according to the agreements.
· In-gap ACLR applicability to a CC when the gap is equal to or larger than the CC band width is clarified.
· Restriction of the gap bandwidth (less or equal to aggregated bandwidth) for applicability of 1LO architecture specific MPR(s) is clarified.
Measurement results for PC2 NC UL CA based on 1LO architectures
In order to determine MPR for 1LO architectures, we conducted the measurement of the same PAs in the same setup with the same waveforms for:
· 1LO/1TX PC2 with PA calibrated for 26dBm and 31dB ACLR
· 1LO/2Tx PC2 with each PA calibrated for 23dBm and 30dB ACLR
· Reused 2LO/1Tx PC2 measurements in [3] with each PA calibrated for 26dBm and 31dB ACLR for comparison.
· QPSK CP-OFDM, DFT-S-OFDM waveforms
· For 2Tx case, 3 waveform types were used:
· TxD using SD-CDD (600ns delay)
· 1 layer UL MIMO with 90degree phase shift state
· 2 layer UL MIMO with uncorrelated streams
· In order to exacerbate the in-gap issues and calculate the minimum transceiver impairment needed not to impact the MPR, the specified 28dBc image and carrier leakage is used to comprehend the necessary enhancements required to compare to the 2LO case. A 35dB leakage performance is also estimated.

Different CBW, gaps and allocations were measured as shown in Table 1. Cells highlighted in yellow are the cases where the gap is larger than the aggregated bandwidth. Unfortunately, these correspond to a huge data set with three architectures and three measurements for the 2Tx case, and we could only analyze the critical cases as described in the last column. Time permitting, we will provide a revision with the analysis of the additional data.
Table 1: set of channel, gap and allocations measured
	BW1-gap-BW2
[MHz]
	CC1_CC2 allocation

	
	CP-OFDM
	DFT-s-OFDM
	Comment/analyzed

	051005
	12RB0_12RB0
	12RB0_12RB0
	

	051005
	12RB0_25RB0
	12RB0_25RB0
	

	051005
	1RB0_12RB0
	1RB0_12RB0
	WC ACLR

	051005
	1RB0_1RB0
	1RB0_1RB0
	WC IMDs all 2Tx waveforms

	051005
	1RB0_25RB0
	1RB0_25RB0
	

	051005
	1RB0_2RB0
	1RB0_2RB0
	

	051005
	1RB0_4RB0
	1RB0_4RB0
	

	051005
	25RB0_25RB0
	25RB0_25RB0
	Full+Full

	051005
	2RB0_2RB0
	2RB0_2RB0
	

	051005
	4RB0_4RB0
	4RB0_4RB0
	

	053520
	1RB0_106RB0
	
	

	053520
	1RB0_53RB0
	1RB0_50RB0
	In gap ACLR/ impairments

	053520
	25RB0_106RB0
	
	

	053520
	25RB0_53RB0
	25RB0_50RB0
	

	053520
	2RB0_53RB0
	1RB0_135RB0
	

	054550
	1RB0_135RB0
	
	

	054550
	1RB0_270RB0
	1RB0_270RB0
	In gap ACLR

	203050
	53RB0_135RB0
	50RB0_135RB0
	WC ACLR

	204020
	106RB0_106RB0
	
	

	204020
	53RB0_53RB0
	50RB0_50RB0
	WC ACLR



Although the allocation position is not varied, the IMD3 and IMD5 levels are measured. This measurements can predict the behavior of different allocation positions and help determine whether their IMD3/5 levels may fail the -13dBm/MHz or -30dBm/MHz SEM and spurious emission level. The allocation position has thus been chosen such that in-gap and ACLR issues are verified (images in gap or IMD3 are concentrated in ACLR regions).

Measurement results are provided in Table 2 for the 1LO 1Tx 26dBm the 1LO 2Tx 2x23dBm case. The measurement results are presented as follows:
· First four columns provide the PA architecture, CP/DFT waveforms, Channel/gap/allocation configuration, 2Tx mode
· Then -13dBm SEM is provided assuming 28dB carrier and image leakage and estimated for 35dB leakage
· Then -30dBm SEM, IMD3, IMD5 and ACLR levels are provided
· Where appropriate when ACLR is limited by 28dB image leakage, the 35dB image leakage result is estimated.
· Finally the last four columns provide the -13dBm/MHz and -30dBm/MHz back-off for measured 28dB leakage and estimated 35dB leakage
· In order to facilitate the analysis:
· The grey highlight is for the 28dB carrier leakage, which is always the limiting factor and thus not accounted for in the back-off analysis.
· The red highlight means:
· that WC is for either carrier leakage at 35dB or image leakage at 35dB in the max power area
· that requirement is dictated by the TRX impairment in the back-off area
· The orange highlight is for the limiting point for the -13dBm/MHz back-off when impairment is at 35dB
· The yellow highlight is for the limiting point for the -30dBm/MHz back-off when impairment is at 35dB
Table 2: Achievable power for different requirements at 28dB and 35dB impairments and resulting back-off
[image: ]

Observations:
· The -13dBm/MHz back-off is always limited by either 35dB carrier leakage or 28dB image leakage
· Even with both the carrier and the image leakage at 35dB:
· CP-OFDM -13dBm/MHz is limited by impairments except for 1RB+1RB
· DFT-s-OFDM -13dBm/MHz is always limited by impairments
· In-gap ACLR issues cannot be resolved by back-off for 28dB image leakage and still requires a higher back-off at 35dB leakage: the PA linearity-induced leakage needs to reach 33.5dBc instead of 31dBc so that the composite ACLR of image and non-linearity is 31dBc.

An illustration of an in-gap ACLR issue is shown on Figure 1 (last case in Table 2) where the ACLR behavior versus Pout is for:
· 28dB Image for the light blue curve
· 35dB image for the dark blue curve
· 31dB limit for the dashed black curve

[image: ]
Figure 1: ACLR behavior for in-gap issue at 28dB and 35dB image leakage
Noted that even at a 35dB image leakage, additional linearity and back-off are needed to reach the requirement and the margin remains small even at higher back-off.
Since Table 2 provides substantive information, the focus is now on the CP-OFDM back-off needed for the 35dB carrier and image leakage, as this is what will drive the MPR requirement. This is shown in Table 3 for each respective architecture and impairment level, and provides a comparison between them and with the 2LO 2x26dBm from [3] with similar allocations. 
Table 3: CP-OFDM back-off comparisons for 2LO 2x26dBm, 1LO 1TX 26dBm and 1Lo 2Tx 2x23dBm at 35dB carrier and image leakage
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Observations:
· For the -13dBm/MHz case, since the performance is mostly limited by the impairments:
· Difference between the two 1LO cases and case 2LO are similar and are in the 3-5 dB range
· Difference between 2TX 2x23dBm and 1Tx 26dBm can still be of the order of 1dB for cases where the back-off is dictated by the in-gap ACLR, as the RIMD and lower linearity maintain an impact. 
· For the -30 dBm/MHz case, since the performance is independent of impairments, other than for the in-gap ACLR cases:
· Difference between the two 1LO cases and case 2LO is:
· ~3dB for the 1Tx 26dBm case
· ~4dB for the 2Tx 2x26dBm case
· Difference between the 2TX 2x23dBm and 1Tx 26dBm case is approximately 1dB for cases that are not limited by the in-gap ACLR issue.

Disclaimer: for a complete analysis, the full set of waveforms should be verified and the 2LO measurements should be obtained using the same conditions, and measurements for 1LO cases with 35dB carrier and image leakage provided. This task is beyond the scope of this meeting as it would require more than the five days of measurements already taken. Nevertheless, the available analysis provides sufficient insight into the impairment and PA forward IMD impact to the 1LO vs 2LO architecture and of PA RIMD/linearity impact of 1LO 1Tx vs 1LO 2TX cases.
Transceiver impairments for 1LO architectures
With a gap bandwidth restriction of less than or equal to aggregated bandwidth, the in-gap SEM requirement is -13dBm/MHz and ACLR applies for a CC if the gap bandwidth is equal to or larger than the CC bandwidth.

With a 26dBm Pout and 28dB carrier and image leakage, and a 1RB allocation with image falling in gap:
· -13dBm/MHz in-gap SEM can be failed by 11dB:
· This means that a 39dB leakage would be needed to reach max power and an absolute level maintained throughout the power control range for carrier leakage and throughout the relative ACLR range for the image.
· This is a risk, even compared to the 35dB assumption used for 256QAM support.
· If wider gaps are allowed, then -30dBm/MHz may apply, but then an unreachable 56dB leakage is required.
· When one CC image fully falls in the other CC in gap ACLR region, then the worst case ACLR cannot exceed 28dB. 
· In order not to affect MPR due to ACLR, the image must be 10dB below the 31dB ACLR at 41dB leakage, and maintained throughout the back-off range.
· Tthis is a stretch compared to the 35dB assumption used for 256QAM support.

From the above calculations and observations, and as already discussed in previous meetings, gaps larger than aggregated bandwidth are not practical. 

Furthermore, for carrier and image leakage, the key is not necessarily that the leakage is dimensioned to meet all requirements at Pmax, but rather than they do not affect MPR at the back-off required to meet the out-of-gap SEM, spurious and ACLR requirements. With that premise, a reasonable approach is to use the 256QAM assumptions of 35dB carrier and image leakage.

Still, there is an issue with in-gap ACLR due to the image. At a 35dB image leakage, and with the 31dB non-linearity induced ACLR contribution, the combined ALCR is 29.5dB. In order to meet 31dB, and retaining the 35dB image, the non-linearity induced ACLR contribution must be at 33.5 dB (2.5dB better) which requires an additional 1dB back-off for in-gap ACLR compared to the out-of-gap case. However, it is possible to make sure that this additional back-off is already accounted for in the -13dBm/MHz and -30dBm/MHz MPR for large allocations, but probably needs to be larger than 4dB, at least for the 2x23dBm case.

Proposal on transceiver impairments and gap restriction:
· In release 17, the 1LO architecture requirements are only valid for a bandwidth separation class up to 200MHz, with a gap bandwidth that is equal to or less than the aggregated channel bandwidth.
· Carrier leakage is assumed as better than 35dB and absolute leakage power must be maintained throughout the power control range.
· Image leakage is assumed to be better than 35dB and maintained throughout the power range where relative ACLR value is valid (down to -50dBm ACL, i.e. -19dBm Pout).
MPR proposal for 1LO 1Tx 26dBm and 2Tx 2x23dBm architectures
Based on the above measurement results, proposed gap restrictions, and transceiver impairments we propose that the following delta MPR, compared to the baseline 2LO architecture, be specified.

Proposal for PC2 1LO architecture delta MPR versus 2LO MPR:
· Delta MPR for 1Tx 26dBm architecture (no TxD nor Dual PA signaled) is:
· Up to 4dB for -13dBm/MHz curve narrow allocation, and may be reduced for larger allocations, but may need to account for the in-gap ACLR issue
· Up to 3dB for -30 dBm/MHz curve narrow allocation, and may be reduced for larger allocations, but may needs to account the for in-gap ACLR issue
· Delta MPR for 2Tx 2x23dBm architecture (TxD is signaled) is an additional 1dB compared to 1Tx 26dBm delta MPR
· No Delta MPR for 2Tx 2x26dBm architecture (UL MIMO signaled, but not TxD)
· The final delta MPR requires further evaluation based on a larger allocation set, and 35dB carrier and image leakage.
· FFS if specific MPR may needed for in-gap ACLR issue.
Release 17 enabled architectures and signaling Aspects
Bases on the currently agreed to and discussed architectures, there is a need to clarify how the different requirements are mapped to the signaling. There are five architectures to consider, each with different 1/2LO and 1Tx/2Tx features.

Proposal on architectures and signaling: whether the current signalling enables distinguishing the following five 1/2LO and 1/2Tx implementations for PC2 NC ULCA is assessed:
1. 2LO 2x26dBm PA: baseline MPR, no restriction on frequency separation class, no support of 2Tx modes, DualPA signalling is used (2LO)
2. 2LO 26+23dBm PA: reuses baseline MPR (1), no restriction on frequency separation class, no support of 2Tx modes, DualPA signalling is used (2LO). With a swap time that is not defined yet, it should be confirmed if there is any signaling needed for this
3. 1LO 1x26dBm PA: separate MPR, frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, does not signal Dual PA (1LO) not TxD nor UL MIMO
4. 1LO 2x23dBm PA: separate MPR (or delta MPR to 1LO 1x26dBm PA (3)), frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, TXD and UL MIMO capable, does not signal Dual PA (1LO), but must signal TxD and UL MIMO is feasible
5. 1LO 2x26dBm PA: reuses baseline MPR (1), frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, UL MIMO capable, does not signal Dual PA (1LO), nor TxD, but signals UL MIMO. It should be confirmed that a UE implementing 2x26dBm can signal:
· (1) for > 200MHz
· (1) for ≤ 200MHz and gaps > aggregated BW
· (5) for ≤ 200MHz and gaps ≤ aggregated BW
Conclusions
In this contribution, we provided measurement date for the 1LO PC2 intra-band non-contiguous UL CA for 1TX 26dBm and 32Tx 2x23dBm architectures and compared them with the 2LO case. This allowed the following proposals.

Proposal on in-gap requirements:
· The LO, image and ACLR in-gap exceptions are removed from Release 16 and Release 17 38.101-1 specifications.
· SEM construction for NC UL CA is further clarified according to the agreements.
· In-gap ACLR applicability to a CC when the gap is equal to or larger than the CC band width is clarified.
· Restriction of the gap bandwidth (less or equal to aggregated bandwidth) for applicability of 1LO architecture specific MPR(s) is clarified.

Proposal on transceiver impairments and gap restriction:
· In release 17, the 1LO architecture requirements are only valid for a bandwidth separation class up to 200MHz, with a gap bandwidth that is equal to or less than the aggregated channel bandwidth.
· Carrier leakage is assumed as better than 35dB and absolute leakage power must be maintained throughout the power control range.
· Image leakage is assumed to be better than 35dB and maintained throughout the power range where relative ACLR value is valid (down to -50dBm ACL, i.e. -19dBm Pout).

Proposal for PC2 1LO architecture delta MPR versus 2LO MPR:
· Delta MPR for 1Tx 26dBm architecture (no TxD nor Dual PA signaled) is:
· Up to 4dB for -13dBm/MHz curve narrow allocation, and may be reduced for larger allocations, but may need to account for the in-gap ACLR issue
· Up to 3dB for -30 dBm/MHz curve narrow allocation, and may be reduced for larger allocations, but may needs to account the for in-gap ACLR issue
· Delta MPR for 2Tx 2x23dBm architecture (TxD is signaled) is an additional 1dB compared to 1Tx 26dBm delta MPR
· No Delta MPR for 2Tx 2x26dBm architecture (UL MIMO signaled, but not TxD)
· The final delta MPR requires further evaluation based on a larger allocation set, and 35dB carrier and image leakage.
· FFS if specific MPR may needed for in-gap ACLR issue.

Proposal on architectures and signaling: whether the current signalling enables distinguishing the following five 1/2LO and 1/2Tx implementations for PC2 NC ULCA is assessed:
1. 2LO 2x26dBm PA: baseline MPR, no restriction on frequency separation class, no support of 2Tx modes, DualPA signalling is used (2LO)
2. 2LO 26+23dBm PA: reuses baseline MPR (1), no restriction on frequency separation class, no support of 2Tx modes, DualPA signalling is used (2LO). With a swap time that is not defined yet, it should be confirmed if there is any signaling needed for this
3. 1LO 1x26dBm PA: separate MPR, frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, does not signal Dual PA (1LO) not TxD nor UL MIMO
4. 1LO 2x23dBm PA: separate MPR (or delta MPR to 1LO 1x26dBm PA (3)), frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, TXD and UL MIMO capable, does not signal Dual PA (1LO), but must signal TxD and UL MIMO is feasible
5. [bookmark: _GoBack]1LO 2x26dBm PA: reuses baseline MPR (1), frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, UL MIMO capable, does not signal Dual PA (1LO), nor TxD, but signals UL MIMO. It should be confirmed that a UE implementing 2x26dBm can signal:
· (1) for > 200MHz
· (1) for ≤ 200MHz and gaps > aggregated BW
· (5) for ≤ 200MHz and gaps ≤ aggregated BW
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config\IMD3 req. -13 -30 -13 -30 -13 -30 -13 -30 -13 -30 -13 -30

2C051005_1R0_1N0 0.7 5.5 4.8 8.2 5.5 8.8 4.1 2.7 4.8 3.3 0.7 0.6

2C051005_1R0_12R0 5.1 4.5 6.5 4.5 7.4 1.4 2.3 0 0.9

2C051005_25R0_25N0 0.7 4.7 4.4 6.2 4.4 7 3.7 1.5 3.7 2.3 0 0.8

2C203050_53R0_135R0 1.1 4.7 4 4.8 4.7 5.4 2.9 0.1 3.6 0.7 0.7 0.6

2C204020_53R0_53N0 2.6 4.1 5.5 4.1 6.7 2.9 4.1 0 1.2

2C053520_1R0_53R0 3.1 3.1 4.8 4.8 1.7 1.7

2C054550_1R0_270R0 3.7 3.7 6.5 6.5 2.8 2.8

required back-off [dB]

1Tx 

26dBm**

2Tx 

2x23dBm**

delta vs 2LO 
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1Tx/2Tx

1Tx 

26dBm**

2Tx 

2x23dBm**

Cells highlighted in yellow are for 2Lo WC similar allocation

Cells highlighted in red are still limited by TRX impairments

2LO 

2x26dBm*
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PA WF

config 2Tx mode -30SEMI3-13I3-30

2C051005_1R0_1N0 TxD 14.3 21.3 16.7 23.7 17.2 20.5 17.2 9.3 5.5 9.3 8.8

2C051005_1R0_1N0 2L MIMO 14.3 21.3 16.7 23.7 17.6 20.8 17.6 9.3 5.2 9.3 8.4

2C051005_1R0_1N0 1L MIMO 14.3 21.3 16.7 23.7 17.6 20.7 17.6 9.3 5.3 9.3 8.4

2C051005_1R0_1N0 WC 14.3 21.3 16.7 23.7 17.2 20.5 17.2 9.3 5.5 9.3 8.8

2C051005_1R0_12R0 WC 14.5 21.5 22.3 22.3 18.6 22.4 18.6 21.6 4.5 4.5 7.4 7.4

2C051005_25R0_25N0 WC 14.6 21.6 22.6 22.6 19 22.7 19 22.5 4.4 4.4 7 7

2C203050_53R0_135R0WC 15 22 23.7 23.7 20.6 24.2 20.6 21.3 19.7 21.3 6.3 4.7 6.3 5.4

2C204020_53R0_53N0 WC 14.9 21.9 23.2 23.2 19.3 23.7 19.3 22.4 4.1 4.1 6.7 6.7

2C053520_1R0_53R0 WC +3.1dB 21.2Inf 4.8inf 4.8

2C054550_1R0_270R0 WC +4.3dB 19.5Inf 6.5inf 6.5

2D051005_1R0_1N0 TxD 14.1 21.1 16.5 23.5 18.3 21.1 18.3 9.5 4.9 9.5 7.7

2D051005_1R0_1N0 2L MIMO 14.2 21.2 16.6 23.6 18.7 21.5 18.7 9.4 4.8 9.4 7.3

2D051005_1R0_1N0 1L MIMO 14.2 21.2 16.7 23.7 18.6 21.5 18.6 9.3 4.8 9.3 7.4

2D051005_1R0_1N0 WC 14.1 21.1 16.5 23.5 18.3 21.1 18.3 9.5 4.9 9.5 7.7

2D051005_1R0_12R0 WC 14.2 21.2 22.9 22.9 20 22.9 20 23.5 4.8 4.8 6 6

2D051005_25R0_25N0 WC 14.3 21.3 23.2 23.2 20.1 23.2 20.1 23.4 4.7 4.7 5.9 5.9

2D203050_50R0_135R0WC 14.7 21.7 24.6 24.6 21.6 24.4 21.6 21.4 21.3 21.4 4.7 4.6 4.7 4.6

2D204020_50R0_50N0 WC 15 22 24.4 24.4 20.4 23.8 20.4 23.4 4 4 5.6 5.6

2D053520_1R0_50R0 WC +2.8dB 22.9inf 3.1inf 3.1

2D054550_1R0_270R0 WC +3.6dB 21.7inf 4.3inf 4.3

2C051005_1R0_1N0 na 14.2 21.2 16.6 23.6 17.8 21.5 17.8 9.4 4.8 9.4 8.2

2C051005_1R0_12R0 na 14.5 21.5 23.2 23.2 19.6 23.3 19.5 23.8 4.5 4.5 6.5 6.5

2C051005_25R0_25N0 na 14.6 21.6 23.3 23.3 19.9 23.6 19.8 24.2 4.4 4.4 6.2 6.2

2C203050_53R0_135R0na 15 22 23.9 23.9 21.2 24.7 21.3 23.6 22.5 4 4 4.8 4.8

2C204020_53R0_53N0 na 14.9 21.9 23.9 24.4 20.5 24.5 4.1 4.1 5.5 5.5

2C053520_1R0_53R0 na +2.7dB 22.9inf 3.1inf 3.1

2C054550_1R0_270R0 na +3.5dB 22.3inf 3.7inf 3.7

2D051005_1R0_1N0 14.4 21.4 16.7 23.7 18.7 22.2 18.7 9.3 4.6 9.3 7.3

2D051005_1R0_12R0 14.4 21.4 23.6 23.6 20.7 23.8 20.7 25.4 4.6 4.6 5.3 5.3

2D051005_25R0_25N0 STRING 14.5 21.5 24.1 24.1 21.1 24 21 25.2 4.5 4.5 5 5

2D203050_50R0_135R0 14.6 21.6 25.8 25.8 22.1 25.3 22.1 23.8 4.4 4.4 4.4 4.4

2D204020_50R0_50N0 14.8 21.8 25 25 23.5 24.6 21.5 25.4 4.2 4.2 4.5 4.5

2D053520_1R0_50R0 na +2.9dB 24.9inf 1.1inf 1.1

2D054550_1R0_270R0 +3.4dB 24.4inf 1.6inf 1.6

TRX impairment no impact

2Tx 2x23dBm

CP-OFDM

DFT-S_OFDM

1Tx 26dBm

CP-OFDM

DFT-S_OFDM

-13 BO -30 BO InGAp SEM -13 SEM ACLR


