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Introduction
In RAN4#92b meeting, simulation results for intra-band contiguous NR UL CA were provided in [4] according to agreements done in RAN4#92 in [3]. This was a different approach to inner and outer allocation definition than what was proposed in [1, 2] in RAN4#92. Both companies agreed in a way forward [5] to further evaluate the approaches. In this contribution, we provide further measurements for intra-band contiguous NR UL CA and analyze the resulting back-off against the different allocation.
Discussion
Inner and Outer Allocation Approaches
First we would like to define contiguous and non-contiguous allocations for intra-band contiguous UL CA. This is a key distinction between the two company’s approaches.
Proposal 1 on contiguous and non-contiguous allocations:
· Contiguous allocations for intra-band contiguous UL CA are allocation that are only separated by the inter channel guard-bands (i.e has the highest RBend for the lower channel AND zero for RBstart for the higher channel)
· Other allocations are non-contiguous (i.e RBend is lower than the max for the lower channel OR RBstart is higher than zero for the higher channel)

In [1, 2] we proposed an inner/outer allocation approach based on IMD3 position:
· Inner allocations have IMD3 products falling within the aggregated bandwidth and thus -13 dBm/MHz SEM applies only to IMD5/7/9
· Outer allocations have at least one IMD3 product falling in the -13 dBm/MHz SEM region
The characteristics of this approach are: 
· It is valid for both contiguous and non-contiguous allocation
· The definition is such that the relative position of each allocation is accounted for (not fixed to position within one-third of the aggregated bandwidth)
· On the other end, the maximum bandwidth for the best case inner allocations (which is contiguous) is about two-third of the smallest channel bandwidth.

In [4] another inner/outer allocation definition is proposed:
· It is based on the inner outer allocation definition for single CC but applied to the aggregated bandwidth instead of the channel bandwidth
The characteristics of this approach are:
· It only applies to contiguous allocations as defined in proposal 1. 
· This can indeed work since the equal PSD assumption used in intra-band UL CA is a similar operation for the PA than for a single CC with the exception that the PAPR for DFT-s-OFDM waveform is higher due to 2CC vs 1CC, thus a slightly higher MPR.
· The maximum bandwidth for the best case inner (contiguous) allocations is about half of the smallest channel bandwidth thus more allocations are subject to a lower MPR

Observation: Both inner allocations definition form [1, 4] have merit as they are complementary in providing low MPR options for intra-band contiguous UL CA since:
· One applies to contiguous allocations with bandwidth up to half of the aggregated bandwidth.
· The other one applies to non-contiguous allocations with bandwidth up to two third of the smallest CC channel bandwidth. Thus, for same channel bandwidth, up to one-third of the aggregated bandwidth.

Proposal 2 for inner allocation definition:
· Contiguous (half) inner allocation are defined as per [4] based on single CC equations – other contiguous allocation are outer - MPR equations / tables are defined similar to single NR CC.
· Non-contiguous (one-third) inner allocations are defined as per [1] based on IMD3 falling within aggregated bandwidth - other non-contiguous allocation are outer – outer allocation have MPR curve similar to LTE case, inner allocation have a simplified curve based on absolute allocation bandwidth.
· Equations defining the different types of allocations should be further aligned.
New Measurements
We have performed new measurements to compare to initial measurements results in [7], however those were started at the time of RAN4#92b. Therefore, they uses measurement bandwidths agreed in [3] with adjacent measurement bandwidth of 99% of aggregated bandwidth and thus results in slightly high MPR values, especially for fully allocated channel cases. Also these measurements could not account for the modified measurement bandwidths proposed in [8]. This means that further measurement will have to be performed for the meeting in Athens, but the current measurement set is fully valid to assess the back-off differences between the different types of allocations and waveforms.

Observation: New measurements will be needed using the new measurement bandwidths proposed in [8] and absolute MPR values for fully allocated of edge allocations should be revised. Still, the comparison of the back-off difference between the different types of allocations is valid. 

Cases measured:
· Channel configurations: 20 + 20 MHz , 50 + 50 MHz, 60 + 100 MHz, 100 MHz + 100 MHz
· Lowest possible SCS per channel (highest SU)
· DFT-s-OFDM + DFT-s-OFDM and CP-OFDM + CP-OFDM QPSK waveforms
· 262 corner cases for inner/outer allocation as per our definition but then sorted by contiguous and non-contiguous types
· ACLR, SEM, and level in 1MHz bandwidth of IMD3/5/7 products were measured for spurious emissions
· NS01, NS04 and NS27 SEM and OOB emissions are 

Measurement results: 

The complete set of measured back off values are provided in annex and the absolute level shall be analyzed with caution due to above comments. If allowed, we can bring a further revision to the meeting with more plots and figures to show the overall behavior. As a first step here is what can be observed from the data:

Observation 1 on contiguous outer allocations, see annex section 1:
· As expected all are limited by ACLR
· Back-off is the same for NS04/27 than NS01 as long as adjacent channel does not fall in the OOB regions with -25 dBm and -40 dBm/MHz regions
· As expected from 99% measurement BW, back-off for full or edge allocation is high.
· Back-off for DFT-s-OFDM is about 2-5 dB, CP-OFDM is about 4-7 dB
· Largest aggregated bandwidths have the largest back-off, with new proposed measurement bandwidths back-off should reduce for aggregated bandwidths < 100 MHz

Observation 2 on contiguous inner allocations, see annex section 2:
· As expected most case have no limitation since the limitation due to EVM/IBE will come from the single CC MPR
· Some cases have limitation due to IMD5 around 1dB for DFT-s-OFDM and 1.5 dB for CP OFDM, some cases have limitation due to ACLR up to 2.5 dB and with new proposed measurement bandwidths back-off, should reduce for aggregated bandwidths < 100 MHz
· 1RB+1RB Back-off for NS04/27 are higher due to IMD5 falling in OOB regions with 4dB and up to 9dB for NS04 -25 dBm/MHz and NS27 -40 dBm/MHz regions respectively but may still not be the worst case

Observation 3 on non-contiguous outer allocations, see annex section 3:
· As expected most case have limitation due to IM5 falling into -25 dBm/MHz or -30dBm/MHz regions
· Back-off is up to around 6.5dB for DFT-s-OFDM and up to 8.5 dB for CP-OFDM
· Some cases have limitations due to ACLR that are anyhow lower than for IMD5 related issues and with new proposed measurement bandwidths back-off, should reduce for aggregated bandwidths < 100 MHz
· Back-off related to IMD5 for NS04 is slightly lower since spurious region is -25 dBm/MHz instead of -30 dBm/MHz
· 1RB+1RB Back-off related to IMD3 for NS04/27 are higher with 4dB and up to 11 dB and 13.5 dB for NS04 -25 dBm/MHz and NS27 -40 dBm/MHz regions respectively but may still not be the worst case

Observation 4 on non-contiguous inner allocations, see annex section 4:
· As expected most case have limitation due to IM5/7 falling into -13 dBm/MHz region
· Back-off is up to around 2.5dB for DFT-s-OFDM and up to 4.5 dB for CP-OFDM
· Back-off related to IMD5/7 for NS04/27 is the same than NS01 unless these reach the respective -25 dBm/MHz or -40 dBm/MHz regions. In this case, up to 7 dB and up to 11 dB back off is needed dB for NS04 -25 dBm/MHz and NS27 -40 dBm/MHz regions respectively but may still not be the worst case

With this comprehensive set of measurements and analysis of the different types it is possible to demonstrate the benefit and behavior of the different types of allocations for NS01, NS04 and NS27 cases. At this time until a new set of measurements using the hopefully agreed new set of ACLR measurement bandwidths, it is not possible to formulate MPR values and equations. Also, margins should be added to enable to account for ET and APT implementations especially for large back-off cases (> 6-8 dB).

Proposal 3 on uses of provided measurement data:
· Provided data should not be used to set absolute MPR values or equations as new measurements are needed and margin added to enable all implementations
· Provided data can be used for the relative DFT-s-OFDM vs CP-OFDM waveforms and allocation types (contiguous/non-contiguous, inner/outer) NS01 behavior and can help setting a way forward on how the requirement should be set in terms of table and curves versus absolute/relative allocation bandwidth
· Observations on NS04 and in particular NS27 can be factored in judging the expected performance level of intra-band NR UL CA in Band 48 noting that the worst case where ACLR falls in the OOB region was not measured and that a non-contiguous CC case will have even less performance

If time allows and a revision is permitted, some further analysis of the data in term of plots showing trends will be provided similar to Figure 1 that was provided in RAN4#92.
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Figure 1: NS01 PA back-off versus various contiguous CC channel and RB allocations

Conclusions
In this contribution, we discussed the merit of different definitions for contiguous/non-contiguous and inner/outer allocation. The following proposals are made for such definitions.

Proposal 1 on contiguous and non-contiguous allocations:
· Contiguous allocations for intra-band contiguous UL CA are allocation that are only separated by the inter channel guard-bands (i.e has the highest RBend for the lower channel AND zero for RBstart for the higher channel)
· Other allocations are non-contiguous (i.e RBend is lower than the max for the lower channel OR RBstart is higher than zero for the higher channel)

Proposal 2 for inner allocation definition:
· Contiguous (half) inner allocation are defined as per [4] based on single CC equations – other contiguous allocation are outer - MPR equations / tables are defined similar to single NR CC
· Non-contiguous (one third) inner allocations are defined as per [1] based on IMD3 falling within aggregated bandwidth - other non-contiguous allocation are outer – outer allocation have MPR curve similar to LTE case, inner allocation have a simplified curve based on absolute allocation bandwidth
· Equations defining the different types of allocations should be further aligned
In parallel, a new set of measurement data is provided with a comprehensive set of cases and their analysis versus allocation types. Measurement will have to be re-done to account for improved ACLR definition proposed in this meeting [8]. Still the data can be used to adopt way forward for the requirement based on following proposal.

Proposal 3 on uses of provided measurement data:
· Provided data should not be used to set absolute MPR values or equations as new measurements are needed and margin added to enable all implementations
· Provided data can be used for the relative DFT-s-OFDM vs CP-OFDM waveforms and allocation types (contiguous/non-contiguous, inner/outer) NS01 behavior and can help setting a way forward on how the requirement should be set in terms of table and curves versus absolute/relative allocation bandwidth 
· Observations on NS04 and in particular NS27 can be factored in judging the expected performance level of intra-band NR UL CA in Band 48 noting that the worst case where ACLR falls in the OOB region was not measured and that a non-contiguous CC case will have even less performance
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Annex
1. Data for Contiguous Outer Allocations
a. DFT-s-OFDM
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b. CP-OFDM
[image: ]
2. Data for Contiguous Inner Allocations
a. DFT-s-OFDM
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b. CP-OFDM
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3. Data for Non-contiguous Outer Allocations
a. DFT-s-OFDM
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b. CP-OFDM
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4. Data for Non-contiguous Outer Allocations
a. DFT-s-OFDM
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b. CP-OFDM
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DFT_Qpsk | 5.40]  13.5%| 20| 15| 15| 72| 20| 15| 15| 19 19.7] 3.3iM3-13 | 0B[ACIR | 64lm3-25| 9.6|ImM3-40
DFT_Qpsk | 540 13.5%| 20| 15| 15| of 20| 15| 15| 91] 17.8] 52ACR | 52[ACIR | 6a4lm3-25| 9.8iM3-40
DFT_apsk | 0.36|  0.9%| 20 15| 1| 72| 20| 15| 1| 33 17.5] 5.5[imM530 | 12[sem-13[ 7.lm3-25 | 11.9]im3-40
DFT Qpsk | 0.36|  0.9%| 20 15| 1| of 20| 15| 1] 105 17.5] 5.5[imM530 | a9[pmax | 7.lm3-25 | 12.1]im3-40
DFT_Qpsk | 29.16| 23.2%| 50| 15| 81| of 50| 15| 81| 185] 18.5] as[ACR | 4S[ACR | a5|ACR | 7.8imM3-40
DFT_Qpsk | 28.80]  28.8%| 50| 15| 80| 182] 50| 15| 80| | 23] olpmax olpmax | olpmax | o|pmax
DFT_apsk | 28.80]  28.8%| 50| 15| 80| of 50| 15| 80190 18.5] a5[ACR | 4S[ACR | a5|ACiR | 7.6|imM3-40
DFT_apsk | 21.60]  21.6%| 50| 15| 60| 182| 50| 15| 60| 28| 18.2] a.8[iM530 | olpmax | 5|m3-25| s.3|im3-a0
DFT_apsk | 2160  21.6%| 50| 15| 60| of 50| 15| 60| 210[ 185] a5[ACR | 4S[ACtR | as5|ACiR | 7.8|im3-40
DFT_Qpsk | 14.20]  14.2% so| 15| 0| 182] 50| 15| ao| as[ 193] 3.7[iM530 | o[pmax | 29)m3-25| s.6|im3-40
DFT_Qpsk | 14.20]  14.2% 50| 15| 0| 178| 50| 15| ao| a0 18.9] a.1liM530 | o[pmax | 29lm3-25| s.7|im3-40
DFT_apsk | 14.20] 14.2%| so| 15| 40| of 50| 15| a0[230[ 18.6] a4[aciR | aa[actR | a7lm325| s.alima-a0
DFT_Qpsk | 7.00]  7.2%| 50| 15| 20| 182] 50| 15| 20| 68| 19.9] 3.1[imMa-13 | 08[ACIR | 5.8lm3-25| 9.4im3-a0
DFT_apsk | 7.00]  7.0%| so| 15| 20| of 50| 15| 20[250[ 18.5] as[aCR | aS[ACtR | 55|m3-25| 9.2[im3-a0
DFT_apsk | 0.36|  0.4%| 50| 15| 1| 1s2] 50| 15| 1| 87| 17.1] 5.3[imM530 | 17[sem-13| 7.7m3-25 | 12.1]im3-40
DFT Qpsk | 0.36|  0.4%| 50| 15| 1| of 50| 15| 1269 169] 6.1[M530 | 48[pmax | 7.2lm3-25 | 11.9]imM3-40
DFT_Qpsk [155.52]  97.2%| 60| 30| 162 o[ 100] 30[270] 3 197] 3.3]ACR | 33[AciR | 33JACiR | 33[ACiR
DFT_apsk | 36.00] 22.5%| 60| 30| so| o[ 100] 30| 50[223 18.5] as[ACR | aS[ActR | as|aciR | 7.a|im3-40
DFT_Qpsk | 32.40]  20.3%] 60| 30| 45| 105[100] 30 as| | 23| olpmax olpmax | olpmax | o|pmax
DFT_apsk | 32.40]  20.3%| 60| 30| as| o[ 100] 30| as[228[ 18.7] a3acCR | a3[AciR | a3lacir | 7afima-a0
DFT_Qpsk | 21.60]  13.5%| 60| 30| 30| 10[100] 30| 30| 23 153[ 77525 | o[pmax | 7.9)m3-25| 5.2[im7-40
DFT_apsk | 2160 13.5% 60| 30| 30| of100] 30| 30243 18.7] a3ACR | a3[ACtR | a7lm3-25| s.ofimM3-a0
DFT_apsk | 10.80]  6.8%| 60| 30| 15| 103[100] 30| 15| 38 201[ 23[iM3-13 | o[pmax | 109)m3-25| 5.|ims-40
DFT_apsk | 10.80]  6.8%| 60| 30| 15| o[ 100] 30| 15258 18.7] a3aCR | a3[ActR | 52lm3-25| s.|iMa-a0
DFT apsk | 0.72]  0.5%| 6o 30| 1]103[100] 30| 1| 52| 17 6|ims-30 | o7[sem-13| 39lms 25| 7.7|ims-a0
DFT apsk | 0.72]  0.5%| 60| 30| 1| of100] 30| 1/272[ 18] 5[iM530 | a5[pmax | 7alm3-25] 118[im3-40
DFT_Qpsk [134.40] 57.2%| 100 30| 270 o[ 100] 30 270] 5[ 185] as[ACR | aS[AciR | aslaciR | asaciR
DFT_apsk | 58.32]  23.2%| 100 30| 51| o[ 100] 30| 81192 18.6] a4[aCR | aa[AciR | a4laciR | 6.|m3-40
DFT_Qpsk | 57.60]  28.8%| 100 30| 0| 183[100] 30| 80| 10| 23 olpmax olpmax | olpmax | o|pmax
DFT_Qpsk | 57.60] 28.8%| 100 30| so| o[ 100] 30| 80193 18.6] a4[aCiR | aa[AciR | aalacir | 7a|im3-d0
DFT_Qpsk | 43.00]  21.6%| 100| 30| 60| 183[100] 30| 60| 30| 18.8] a.2fiM530 | o[pmax | 37m3-25| 7.8|ims-40
DFT_apsk | 43.00]  21.6%| 100 30| 60| o[ 100] 30| 60| 213 18.6] a4[aCR | aa[AciR | aalacir | 7a|imz-a0
DFT_Qpsk | 28.80]  14.4%| 100 30| 40| 183[100] 30| 20| 50| 206] 24[iM530 | o[pmax | a4limz-25| s.1]im3-40
DFT_apsk | 28.80] 14.4%| 100 30| 40| o[ 100] 30| 20233 18.6] a4lacR | aa[AciR | aalaciR | 7.im3-40
DFT_Qpsk | 14.40]  7.2%| 10| 30| 20| 183[100] 30| 20| 70 208] 22313 | o[pmax | 5a[m3-25| s.6|im3-a0
DFT_apsk | 14.20]  7.2%| 100 30| 20| o[ 100] 30| 20253 18.5] a5[aCR | aS[ACR | 5|m3-25| s.7|ima-a0
DFT_apsk | 0.72]  o0.4%100[ 30| 1| 183[100] 30| 1| 85| 169] G.a[iMs-30 | 12[sem-13] 7.lm3-25 | 118[ima-a0
DFT_apsk | 0.72]  04%|100] 30| 1| o0[100] 30| 1]272] 17.8] 52[sPUR-30] 4.9(Pmax | 7.3[IM3-25] 12.1]IM3-40
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|cp_apsk | 11.88| 29.7%| 20| 15| 33| 72| 20| 15| 33| o] 23| olpmax 0[pmax o[pmax_|__o[pmax
|cp_apsk | 11.88] 29.7% 20| 15| 33| o 20| 15| 33| 73 16.3] 6.7[ACIR | 6.7|ACIR) 7[iM3-25 | 10.8[1m3-20
cp_apsk | 9.00] 22.5% 20] 15| 25| 72| 20| 15| 25| 9| 14.6] 8.4[IM530 | 0.8[ACIR | 7.2[m5-25| 11]iM7-40
cp_apsk | 9.00] 22.5% 20] 15| 25| o] 20| 15| 25| 81 16.3| 6.7|ACIR | 6.7|ACIR | 7.3[M3-25| 11.1[iM3-40
cp_apsk | s.40| 13.5%| 20| 15| 15| 72| 20| 15| 15| 19| 18.4] 4.6[M3-13 | 12[ACIR | 7.7[M3-25| 115[iM3-40
cp_apsk | 50| 13.5%| 20] 15| 15| o] 20| 15| 15| 91] 16.4] 6.6|ACIR | G6.6|ACIR | 7.9[M3-25| 11.7|iM3-40
cp_apsk | 0.36]  0.9%| 20] 15| 1| 72| 20] 15| 1| 33[17.1] 53|IM530 | Le|semM-13| 8.5[M3-25| 13[iM3-40
cpapsk | 0.36]  0.9%| 20| 15| 1| o] 20] 15| 1]105[ 17| 6|IM530 | 5.3|semM-13| 8.6[M3-25 | 13.1]iM3-40
cp_apsk | 31.32] 31.3% 50| 15| 87| 182] 50| 15| 87| o] 23| olpmax o[pmax o[pmax_|__o[pmax
|cp_apsk | 31.32] 31.3%| 50| 15| 87| o] 50| 15| 87| 183 16.1] 6.9|ACIR | 63|ACIR | 6.9[ACIR | 9.7|iM3-40
cp_apsk | 2880 28.8%| 50| 15| s0|182] 50| 15| 80| 8| 22.2| 0.8[ACIR | 0.8JACIR | 0B[ACIR | 0.8[ACIR
|cp_apsk | 2880 28.8%| 50| 15| s0| o 50| 15| 80| 190 16| 7]ACIR. 7[Aci®R 7[AcR | 9.8[m3-20
|cp_apsk | 21.60] 21.6%| 50| 15| 60| 182] 50| 15| 60 28] 15| 8|IM530 | LgACIR | 7.1[M3-25 10.8[iM3-40
|cp_apsk_ | 21.60] 21.6%| 50| 15| 60| 0| 50| 15| 60| 210[ 16.1] 6.9|ACIR | 6.|ACIR | 6.9[ACR | 10.2[iM3-40
|cp_apsk | 14.40] 14.4%| 50| 15| 0| 182 50| 15| 40| a8 18.6] 4.4[IM530 | Lg[ACIR | 6.8[M3-25 10.5[iM3-40
|cp_apsk | 1a.40] 14.4%| 50| 15| 0| 178[ 50| 15| 40| ao| 17.8] 5.2[M530 | 13[ACIR | 6.8[M3-25| 10.6[iM3-40
|cp_apsk | 14.40] 14.4% 50| 15| 40| o 50| 15| 40| 230 16.2| 6.8[ACIR | G6.8|ACIR | 6.8[ACIR | 10.3[iM3-40
cp_apsk | 7.20]  7.0%| 50| 15| 20| 182] 50| 15| 20| 68| 18.6] 4.4[IM3-13 | 13[ACIR | 2.9[M5-25| 11.2[iM3-40
cp_apsk | 7.20]  7.2% 50| 15| 20| o 50| 15| 20| 250 165 6.1[ACIR | G.1|ACIR | 7.2[M3-25| 11]iM3-40
cp_apsk | 0.36]  0.4%| 50| 15| 1] 182[ 50| 15| 1| 87| 17.3] 5.7[IM3-13 | 17|sem-13| 8.5[M3-25 | 13.1]iM3-40
cp_apsk | 0.36]  0.4%| 50| 15| 1| o 50| 15| 1|269] 17| 6|IM530 | 5.5|Pmax | 8.2[M3-25| 12.3[iM3-40
|cp_apsk | 37.44] 23.4%| 60| 30| 52| 109[100] 30| 52| o] 23| olpmax o[pmax o[pmax_|__o[pmax
|cp_apsk | 37.44] 23.4%| 60| 30| 52| 0[100] 30| 52| 221 16.2| 6.8[ACIR | G6.8|ACIR | 6.8[ACIR | 9.5iM3-40
|cp_apsk | 32.40]  20.3%| 60| 30| 45| 109[100] 30| 45| 8| 22| 1[ACiR 1[ACR 1[ACR 1[ACR
|cp_apsk | 32.40]  20.3% 60| 30| 45| 0[100] 30| 45| 228 16.4] 6.6|ACIR | G6.6|ACIR | 6.6|ACLR | 9.4|iM3-40
|cp_apsk | 21.60] 13.5%| 60| 30| 30| 109[100] 30| 30| 23[15.3] 7.7[IM5-25 | L2[ACIR) 8[iM3-25|  6[m7-40
|cp_apsk | 21.60] 13.5% 60| 30| 30| 0[100] 30| 30| 243 16.4] 6.6|ACIR | G6.6|ACIR | 6.6|ACLR | 9.8|iM3-40
|cp_apsk | 10.80]  6.8%| 60| 30| 15|109[100] 30| 15| 38 19.1] 3.9[IM3-13 | 1|ACIR | 24[M525| 7|iM5-40
cp_apsk | 10.80]  6.8%| 60| 30 15| 0[100] 30| 15| 258 17.2| 5.8[ACIR | S8|ACIR | 6.8]M3-25 10.7]iM3-40
cpapsk | 0.72]  0.5% 60| 30| 1] 109[100] 30| 1| 52 16.7| 6.3[IM530 | Ls[sem-13| 4.2[M5-25| 9.1]iM5-40
cpapsk | 0.72]  0.5% 60| 30| 1| o0[100] 30| 1|272[ 17.5] 5.5|sEM-13 | 5.5[sem-13| 8.3[M3-25 | 12.8iM3-40
|cp_apsk | 64.08| 32.0%|100] 30| 89| 183[100] 30| 83| o] 23| olpmax o[pmax o[pmax_|__o[pmax
|cp_apsk | 64.08| 32.0%|100] 30| 83| 0[100] 30| s3] 184 16.2| G.8[ACIR | G6.8|ACIR | 6.8[ACIR | 9.1]iM3-40
|cp_apsk | 57.60] _ 28.8%|100] 30| s0| 183[100] 30| 80| 10| 22| 1[ACIR. 1[ACR 1[ACR 1[ACR
|cp_apsk | 57.60] 28.8%|100] 30| 80| 0[100] 30| 0| 193[ 16.2| 6.8[ACIR | G6.8|ACIR | 6.8JACIR | 9.1]iM3-40
|cp_apsk | 43.20]  21.6%|100] 30| 60| 183[100] 30| 60| 30| 15.6] 7.4[IM530 | 13[ACIR | 6.3[M3-25 10.1]iM3-40
|cp_apsk | 43.20]  21.6%|100] 30| 60| 0| 100] 30| 60| 213] 16| 7|ACIR. 7[Aci®R 7[AcR | 5.7]mz-20
|cp_apsk | 2880 14.4%|100] 30| 40| 183[100] 30| 40| 50| 19.6] 3.4[IM530 | 23[ACIR | 6.4[M3-25| 7|iM5-40
|cp_apsk_ | 2880 14.4%|100] 30| 40| o0[100] 30| 40| 233 16.4] 6.6|ACIR | G6.6|ACIR | 6.6|ACLR | 9.9|iM3-40
|cp_apsk | 1a.40]  7.0%|100] 30| 20| 183[100] 30| 20| 70| 19.8] 3.2[M3-13 | 13[ACIR | 2.2[M5-25 10.3[iM3-40
|cp_apsk | 1a.40]  7.0%[100] 30| 20| o0[100] 30| 20| 253 16.7| 6.3[ACIR | 6.3[ACIR | 6.7]M3-25 | 10.6iM3-40
cpapsk | 0.72]  0.4%|100] 30| 1| 183[100] 30| 1| 89[ 165 6.1[IM530 | 17|sem-13| 8.4[M3-25 | 12.4]iM3-40
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DFT_oPsk| ao0|  225%] 20 ®| 25| a1 0] ®| 25] | 03] 27(MrB | OlPmax | ofPmax | 8|0
DFT_oPsk| 900 225%] 20 ®| 25| 73] 20| | 25| 6| 03] 27[ME | O[Pmax | 54]IM5-25] 92linr-40
DFT_oPs|_ 900 225%] 20 | 25| 69 20| | 25| 0] 203 27[M-B | O[Pmax | 0fPmax | 92[iM7d0

DFT_oPSK| 540 15| 20 ®| | 73] 20| | | 1| 228] 02[SEM| 02[SEN| 26[IM525] 7.iME-40

DFT_oPSk| 540 5] 20 ® | 71 20| | ® | 222] 08[ACLR | 08[ACLR | 32]iM525] 74[iME40

DFT_oPSK| 540 5] 20 ® | 64| 20] | ® o W8] 32[M5 | 0B[ACLR | 6|iM525] 9afiEd0

DFT oPsk| 03] 0] 200 ® 1| 73] 20] ®| 1 32| 218 t2[Semkis | 12[SEM| 33[IM525] 78[iME40

DFT oPsk| 03] 0] 20 ® 1| 64| 20] B 1 | 218 t2[semki3 | 12[SEn3| 34[iME25] 7.7]iE40

DFT oPSk| 03] 0] 200 ® 1| 7 20] B 1 o] 218 t2[semkis | 12[SEn3[ 34fiME25] 7.7]iME40

DFT_oPsK| 298] 2a2] 50| ®| 8 0| 50| B & 0 23 0[Pmax 0[Pmax | 0lPmax | 0[Pmax

DFT_oPsK| 2880 2asv] 50| | 8ol 0] 0| B[ 80 | 23 0[Pmax 0[Pmax | 0lPmax | 0[Pmax
DFT_oPsK| 2880 2asv] 50| ®| 8ol 3] 0| B| 80 7| 23] 0[Pmax 0[Pmax | 0lPmax | 0[Pmax
DFT_oPsK| 2880 2asv] 50| ®| 80| 5| 0| B| 80 0 23] 0[Pmax 0[Pmax | 0lPmax | 0[Pmax
DFT_oPsK|_ 2160 216%] 50| | eo| 210] 50| | 60| 4 208 2B | O[Pmax | 7.3]IM5-25] 83[In7-40
DFT_oPsK|_ 2160 216%] 50| | 6ol 3] 50| | 60| 27| 214 16[ME | O[Pmax | 46|IM525] 8iivE-40
DFT_oPsK|_ 2160 216%] 50| | el 9] 50| | 0] o] 208 2AM-B | O[Pmax | 7]iM5-25] 83[inr-40
DFT_oPsK| a0 ] 50| w| 40] 3] 0| B| 40| 47| 23| 0[Pmax 0[Pmax | 14]IM525] _6.7|ImE40
DFT_oPsK| 40| ] 50| | 4of 9 50| | 40| of 206] 24[ME | O[Pmax | 5lIM525] 8afinEd0
DFT_oPSk| 720] 72| 50| ®| 20| 3 50| B| 20 67 23] 0[Pmax 0[Pmax | 0[Pmax |_6.2|IME40
DFT_oPsk| 720] 72| 50| | 20| 9] 50| | 20] 20] 223 07[ACLA | 07[ACLR | 16|IM5-25] 61ivE40

DFT oPsk| 720] 72| 50| | 20| s 50| | 20 of 228] OAMEB | OlPmax | 21iM525] ilivE40

DFT oPSk| 03] 04| 50| ® 1| 3] 0| | 1 86| 218 12[Semki3 | 12[SEM3| 34]IM525] 78[IME40

DFT oPSk| 03] 04| 50| ® 1| w7 50| | 1 B[ 213 t7[Semkis| 17[SEN3| 36[IM525] liE40

DFT oPSk| 03] 04| 50 ® 1| 0] 50| | 1 0| 216 14[Semki3 | 14[SEN[ 34]IM525] 82[iE40

DFT_oPsK| 3600  225%] 6o] 50 50| 18] w0l 30| 50| 0| 23 0[Pmax 0[Pmax | 0lPmax | 0[Pmax

DFT_oPsK| 240 203%] 6o] so 4| w7 w0l 30| 45| 22f 212 18[ME13 | OlPmax | 63|IM525] 0|Pmax
DFT_oPsK| 240 203%] 6ol 0| 45| 1] wol 30| 45| 7| 23 0[Pmax 0[Pmax | 0lPmax | 0[Pmax
DFT_oPsK| 240 203%] 6of 0 45| 16| w0l 30 45| 0| 23| 0[Pmax 0[Pmax | 0lPmax | 0[Pmax
DFT_oPsK|_ 2160 15| 60| so| 30| 9] o[ 30| 0| 4o] 206] 24[M5B | 0[Pmax | 56|IM5-25] 56|In7-40
DFT_oPsK|_ 2160 15| 60| so| 30| o] w0l 30| 0] 22] 213 t7[ME | 0[Pmax | 84fiM525] 53[inr-40
DFT_oPsK|_2160]  1a5%] 6o] 50| 30| s w0l 30| 30| o 213 17[ME3 | OlPmax | 78|IME25]  0|Pmax
DFT_oPsk| 1080 e8] 6o] 50| | 10| w0l 30| | 37 23] 0[Pmax 0[Pmax | 13[IM5-25] _6|IMe-40
DFT_oPsk| 1080 68| 6o] 50| 5| o8| w0 30| | 15 23] 0[Pmax 0[Pmax | 0[Pmax | 34|70
DFT_oPsk| 1080 e8] 6of 50| | o4l wo| 30| | 0 23] 0[Pmax 0[Pmax | 0lPmax | 0[Pmax

DFT Pk 072] 5] 6] so| 1| w0l w0 30| 1 51 2is] M5 | 07[SEM| 33|IM525] 76|IME-40

DFT oPsk| 072] 5] 6] so| 1| e[ w0 30| 1 | 222 08[ME | 07[SEN[ 33[IME25] 78[IME40

DFT oPsk| 072] 5] 6] so| 1| sl o[ 30| 1 o] 223] 07[SEM| 07[SEN[ 33[ME25] 7afiME40

DFT_oPsK| 5832 2a2o| 00] 50| el 3 w0l 30| & o 23] 0[Pmax 0[Pmax | 0lPmax | 0[Pmax

DFT_oPsK| 6760  2a8v] t0o] o eof 153 wol 30 80 W[ 23| 0[Pmax 0[Pmax | 0lPmax | 0[Pmax
DFT_oPsK| 6760  2a8v] t0o] o eof 4] wol 30 80 8| 23 0[Pmax 0[Pmax | 0lPmax | 0[Pmax
DFT_oPsK| 6760  2a8v] t00] 50| 80| s wol 30| 80 0| 23| 0[Pmax 0[Pmax | olPmax | 0[Pmax
DFT_oPsK| 4320]  216%] 00 30| eof 23] o[ 30| 60| 44| 216] 14[M7-B | 0[Pmax | 54]iM5-25] 78[Im7-40
DFT_oPsK| 4320 216%] 00| 30| eol 4 o[ 30| 60| 25| 215 15[ME | O[Pmax | 43|M525] 77|40
DFT_oPsK| 4320]  216%] 00 30| eol 9] o[ 30| 0] 0| 216] 14[MFB | O[Pmax | 0]Pmax | 78[iM7-40
DFT_oPsK| 2880 45| t0o] o 4o] 4 w0l 30| 4] 43| 23 o[Pmax 0[Pmax_|_29|IM5-25]_5.8]IME-40
DFT_oPsK| 2880 45| 100] 0| 40| 15| wol 30 40| 40| 23| 0[Pmax 0[Pmax | 0[Pmax | 6]iME40
DFT_oPsK| 2880 4] 00] 30| 4of w9 w0l 30| 40| of 213 t7[ME | O[Pmax | 46|iM5-25] 7.[inE40
DFT_oPsK|_1a0]  7.20¢] t00] 0 2] 4] w0l 30 20] 63 23 0[Pmax 0[Pmax | 12|IM5-25] 5.4{IE40
DFT_oPsK|_1a0]  7.20¢] t00] 30 2o] 18] w0l 30 20] 20 23| 0[Pmax 0[Pmax | 12]IM5-25] _4.3[ImE40
DFT_oPsK|_ 40| 72| t00] 0 20] s w0 30| 200 o 23| 0[Pmax 0[Pmax | 12]IM5-25] _4.9[ImE40
DFT_oPsk| 072] o4 o] so| 1| wa[ o[ 30| 1 8s| 21s| ifsemkis| TiSEm3| 34[M525] 78[iME40
DFT_oPsk| 072] o] o] so| 1| w7 o[ 30| 1 | 218 12[Semkis | 12[SEn3[ 33[M525] 7.7]imE40
DFT_oPsk| 072 04| wo[ 30| 1 w0l wo[ 30| 1 o] 218 12[m513 [ACLR | 32[M525 ] 7.7]IM5-40
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