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1. Introduction & Background
The related RAN1 agreements on relay topics are as follows:
Un Downlink timing

· DL timing Case 1and 3 are supported

· Case 1: RN can receive the DL backhaul subframe starting from OFDM symbol m=k+1 until the end of the subframe (n=13 in case of normal CP)

· This corresponds to the case when RN switching time is longer (> cyclic prefix) and RN DL access transmit time is slightly offset with respect to DL backhaul reception time at the RN 

· Case 3: RN can receive the DL backhaul subframe starting from OFDM symbol m≥k until OFDM symbol n<13 (depending on the propagation delay and the switching time)

· This corresponds to the case when RN DL Uu transmissions is synchronized with the eNB DL transmissions

Starting symbols for R-PDCCH and R-PDSCH (Alt 1-2)

· The following are valid for DL timing Case 1, Case 2, and Case 3.

· R-PDCCH starts at symbol s1.

· (R-)PDSCH starts at symbol s2 in PRB(s) not containing R-PDCCH.

· s1 is fixed to symbol #3.

· s2 is configurable in the range m ≤ s2 ≤ 3.

· RN is informed of s2 via High-layer signaling.

Only Rank 1 is supported for R-PDCCH for a given RN
R-PDCCH multiplexing
· DL grants are always transmitted in the first slot of a subframe

· If a DL grant is transmitted in the first PRB of a given PRB pair, then an UL grant may be transmitted in the second PRB of the PRB pair

· In DM RS case, the DL grant and UL grant in a PRB pair shall be for the same RN

· No REs in such a PRB pair can be used for a different RN

· In CRS case, the DL grant and UL grant in a PRB pair can be for the same or different RNs

· Details of transmission of DL grant alone: FFS

· Details of transmission of UL grant alone: FFS

· UL grant only case (with DMRS or non-interleaving of CRS)

· UL grants are only transmitted in the second slot (never in the first slot)

· No data transmission in the first slot

· FFS in case of SPS (await any news from RAN2)

The current agreement on reference signal for Un link from RAN1#60 is as follows:

· For R-PDCCH,

· For a given RN, R-PDCCH demodulation RS type (CRS or DM-RS) shall not change dynamically nor depend on subframe type.

· Demodulate with

· In normal subframes:

· Rel-10 DM-RS when DM-RS are configured by eNB

· Otherwise Rel-8 CRS

· In MBSFN subframes, Rel-10 DM-RS

· Baseline may be modified (in relation to which OFDM symbols contain DM RS) depending on RAN4 response on the timing.
· For downlink shared data transmission on Un

· Same possibilities as for R-PDCCH
During the email discussion, the following R-PDCCH Interleaving schemes are proposed,
· Mode 1-1: pure Rel-8 based REG-level interleaving where the set of semi-statically assigned PRBs determines the bandwidth used for blind decoding. 
· Mode 1-2: Rel-8 based REG-level interleaving where the bandwidth used for blind decoding is determined by the entire set plus one or more subsets from the semi-statically assigned PRBs.   
· Mode 1-3:  Rel-8 based REG-level partial interleaving where the bandwidth used for blind decoding is determined by one or more partitions within a set of semi-statically assigned PRBs and each partition is separately interleaved. 
· Mode 2: no interleaving across R-PDCCHs in a PRB.
In the RAN1#61bis meeting ,the  following is agreed for R-PDCCH interleaving

· For R-PDCCH interleaving with CRS, the following are both supported by the specifications: 

· Rel-8 based REG-level interleaving where the (RN specific) set of semi-statically assigned PRBs determines the virtual system bandwidth used for blind decoding

· A limited set of not more than 18 interleaving depths (measured in number of PRBs) is supported (in total for UL and DL)

· Exact set is FFS

· Each RN searches only one set of assigned PRBs for R-PDCCHs

· No interleaving across R-PDCCHs in a PRB (sometimes referred to as PRB-level interleaving)

· (same as DMRS “mode 2”)

· Optionality from implementation perspective will be discussed separately.

DM-RS and CRS are both included for Un data/control demodulation from the current working assumption. DM-RS is quite useful way for TDD and FDD system. Especially for TDD system with 8 correlated antenna equipped at base station, it encourages DM-RS rather than CRS based type for data demodulation.  
When DM-RS is used for R-PDCCH demodulation, R-PDCCH is not interleaved. This contribution considers R-PDCCH design in normal CP configuration for non-interleaved case.
2. R-PDSCH TBS determination
According to the TS36.213, If the transport block is transmitted in DwPTS of the special subframe in frame structure type 2, then set the TBS table (7.1.7.2.1-1) column indicator 
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, where the scaling factor R = 0.75. Note PDSCH in DwPTS spans 7-10 OFDM symbols. Thus, the scaling factor is applicable for PDSCH spaning 7 to 10 OFDM symbols.
However, Un R-PDSCH may span from 6 to 11 OFDM symbols according to different configuration. For example in figure 1, 
(a) For DL timing case 3, the last OFDM symbol is reserved for Tx/Rx switching. According to R-PDCCH design, the first slot is used for Un R-PDCCH transmission. Thus, RB#4 only spans 6 ODFM symbols in time domain.
(b) For DL timing case 1, the last OFDM symbol is still used for R-PDSCH transmission. Thus, RB#1 spans 11 OFDM symbols in time domain.
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(a) RB#4 spans 6 symbols, DL timing case 3
(b) RB#1 spans 11 Symbols, DL timng case 1
Figure 1. Un frame structure
The code rate for 6 OFDM symbols and 11 OFDM symbols is listed in appendix according to the TS36.213 TBS table. Both scaling factor 0.75 and 1 is given.
· Table A-1 and A-2 gives the results for scaling factor R=0.75.

· For Un = 6 OFDM Symbol  (Table A-1) 
According to the results from table A-1, the code rate of the transport block is between 0.5 ~ 0.9. However, the MCS level is reduced to 6 ~ 7 for 64QAM when NPRB =1 ~15. This is half of the MCS level compared to the normal subframe. Coarse 64QAM MCS granularity leads to performance degradation. This is espacially large impact to Un link because Un link select 64QAM in most cases if the backhaul link is in good condition.
· For Un = 11 OFDM Symbol  (Table A-2)
According to the results from table A-2, for Un =11 OS, the MCS level remains the same as normal subframe. However, the maximum code rate for 64QAM is only about 0.75 when NPRB =1 ~15. Considering the maximum code for 64QAM is about 0.86 ~ 0.89 in normal subframe (described in Figure A-5), limiting maximum code rate in Un link will lead to performance degradation compared to normal subframe in 64QAM.
· Table A-3 and A-4 gives the results for scaling factor R=1.

· For Un = 6 OFDM Symbol  (Table A-3)
According to the results from table A-3, the code rate of the transport block is between 0.5 ~ 0.9. However, the MCS level is reduced to 2 ~ 3 for 64QAM when NPRB =1 ~15. This is not proper MCS level table for Un tranmission. 
· For Un = 11 OFDM Symbol  (Table A-4)
According to the results from table A-4, for Un = 11 OS and R=1, the MCS granularity and maximum code rate for 64QAM is very similar to normal subframe. 
In summary, we come to the observation and proposal 1:
(1) For Un R-PDSCH spans 6 OFDM symbols, neither R=0.75 nor R=1 is a valid value.
(2) For Un R-PDSCH spans 11 OFDM symbols, R=0.75 is not a valid value. However, R=1 is a valid value.

Similar observation can be obtained when R-PDSCH spans 7 OFDM symbols in the 2nd slot. Neither R=0.75 nor R=1 is a valid value.

Then we come to the basic principle to optimize the Un TBS determination.

Principle 1: The Un TBS optimization basically improves the problem of low granularity of the TBS table for Un link.

Based on the observation and principles above, it is proposed that,

Proposal 1: For R-PDSCH spans 6 or 7 OFDM symbols only in 2nd slot, considering new scaling factor for NPRB in TBS determination.
Proposal 2: For R-PDSCH spans 10 or 11 OFDM symbols in 1st and 2nd slot, set the TBS table column indicator NPRB to the number of PRBs for R-PDSCH transmission.

We think good scaling factor should keep

(1) the maximum code for 64QAM is close to 0.93

(2) fine MCS granularity
3. Scaling factor for R-PDSCH in 2nd slot
According to the observation described in the last section, for Un R-PDSCH spans 6 OFDM symbols, neither R=0.75 nor R=1 is a valid value. Similar conclusion is observed when R-PDSCH is allocated in the 2nd slot which spans 7 OFDM symbols for DL timing case 1. Reselecting scaling factor for R-PDSCH which is only mapped to the 2nd slot is nessasary for better 64QAM MCS granularity and thus leads to better throughput performance. This is imporatant because 64QAM is more often used than other modulation scheme in backhaul link.
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Figure 2. CDF of code rate (NPRB =1 ~15)
Figure 2 is a code rate CDF plot. Considering 5MHz bandwidth, NPRB =1 ~15 is included in the calculation. Compared to the code rate CDF in the normal subframe (Uu=12 OS), CDF curve of R=0.65 is closest to that. 
Figure 3(a) and (b) shows the code rate when the Un spans 6 and 7 OFDM symbols in the 2nd slot respectively. Except NPRB =1, most of the cases shows good MCS granularity and maximum code rate is close to 0.93.
NPRB=1 is not often used for R-PDSCH because backhaul data transmission aggregates all R-UEs’ data. The sum of all R-UEs’ data is a great amount.
[image: image5.emf]I_MCS Qm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 2 0.125 0.0625 0.041667 0.0625 0.0875 0.072917 0.098214 0.11719 0.10417 0.11875 0.125 0.11458 0.125 0.125 0.11667

2 2 0.1875 0.09375 0.0625 0.10938 0.1375 0.11458 0.16071 0.17188 0.15278 0.1625 0.15909 0.14583 0.15385 0.18304 0.17083

3 2 0.25 0.125 0.083333 0.14063 0.225 0.1875 0.19643 0.20313 0.18056 0.2 0.21023 0.19271 0.19712 0.20982 0.19583

4 2 0.3125 0.15625 0.10417 0.20313 0.275 0.22917 0.23214 0.25 0.22222 0.25625 0.27841 0.25521 0.26442 0.28125 0.2625

5 2 0.4375 0.21875 0.14583 0.23438 0.325 0.27083 0.28571 0.32031 0.28472 0.31875 0.34659 0.31771 0.33173 0.35268 0.32917

6 2 0.5625 0.28125 0.1875 0.28125 0.35 0.29167 0.36607 0.41406 0.36806 0.39375 0.42614 0.39063 0.40865 0.43304 0.40417

7 2 2.5625 1.2813 0.85417 0.34375 0.4 0.33333 0.4375 0.49219 0.4375 0.46875 0.50568 0.46354 0.48558 0.52232 0.4875

8 2 0.8125 0.40625 0.27083 0.4375 0.5125 0.42708 0.52679 0.57031 0.50694 0.55625 0.59659 0.54688 0.58173 0.61161 0.57083

9 2 0.9375 0.46875 0.3125 0.5 0.6125 0.51042 0.59821 0.66406 0.59028 0.63125 0.6875 0.63021 0.65865 0.70089 0.65417

10 2 1.0625 0.53125 0.35417 0.57813 0.7125 0.59375 0.6875 0.75781 0.67361 0.73125 0.77841 0.71354 0.75481 0.79018 0.7375

11 4 0.53125 0.26563 0.17708 0.28906 0.35625 0.29688 0.34375 0.37891 0.33681 0.36562 0.3892 0.35677 0.3774 0.39509 0.36875

12 4 0.5625 0.28125 0.1875 0.32031 0.39375 0.32813 0.37946 0.42578 0.37847 0.40313 0.43466 0.39844 0.41587 0.4308 0.40208

13 4 0.6875 0.34375 0.22917 0.36719 0.45625 0.38021 0.43304 0.48828 0.43403 0.46563 0.49148 0.45052 0.48317 0.50223 0.46875

14 4 0.8125 0.40625 0.27083 0.42969 0.53125 0.44271 0.50446 0.55078 0.48958 0.52812 0.57102 0.52344 0.54087 0.56473 0.52708

15 4 0.875 0.4375 0.29167 0.47656 0.58125 0.48438 0.55804 0.61328 0.54514 0.60313 0.6392 0.58594 0.60817 0.63616 0.59375

16 4 1 0.5 0.33333 0.53906 0.65625 0.54688 0.62946 0.69141 0.61458 0.67812 0.70739 0.64844 0.6851 0.72545 0.67708

17 4 1.0938 0.54688 0.36458 0.58594 0.70625 0.58854 0.68304 0.75391 0.67014 0.70313 0.7642 0.70052 0.74279 0.76116 0.71042

18 6 0.72917 0.36458 0.24306 0.39063 0.47083 0.39236 0.45536 0.5026 0.44676 0.46875 0.50947 0.46701 0.49519 0.50744 0.47361

19 6 0.85417 0.42708 0.28472 0.41146 0.50417 0.42014 0.47917 0.52344 0.46528 0.50208 0.53977 0.49479 0.52083 0.55506 0.51806

20 6 0.875 0.4375 0.29167 0.45313 0.55417 0.46181 0.52679 0.58594 0.52083 0.56042 0.60038 0.55035 0.57212 0.60268 0.5625

21 6 0.97917 0.48958 0.32639 0.50521 0.60417 0.50347 0.5744 0.64844 0.57639 0.61042 0.66098 0.6059 0.6234 0.67411 0.62917

22 6 1.0625 0.53125 0.35417 0.54688 0.67083 0.55903 0.64583 0.70052 0.62269 0.67708 0.70644 0.64757 0.70032 0.72173 0.67361

23 6 1.1458 0.57292 0.38194 0.58854 0.72083 0.60069 0.69345 0.76302 0.67824 0.72708 0.76705 0.70313 0.7516 0.76935 0.71806

24 6 1.2708 0.63542 0.42361 0.65104 0.77083 0.64236 0.74107 0.80469 0.71528 0.77708 0.82765 0.75868 0.80288 0.85268 0.79583

25 6 1.3542 0.67708 0.45139 0.69271 0.8375 0.69792 0.8006 0.86719 0.77083 0.84375 0.88826 0.81424 0.85417 0.88839 0.82917

26 6 1.4375 0.71875 0.47917 0.73438 0.90417 0.75347 0.84821 0.92969 0.82639 0.91042 0.94886 0.86979 0.91827 0.95982 0.89583

27 6 1.5208 0.76042 0.50694 0.77604 0.9375 0.78125 0.89583 0.97135 0.86343 0.94375 1.0095 0.92535 0.99519 1.0313 0.9625

28 6 1.6042 0.80208 0.53472 0.81771 0.97083 0.80903 0.94345 1.013 0.90046 0.97708 1.0398 0.95313 1.0337 1.067 0.99583

29 6 1.8542 0.92708 0.61806 0.96354 1.1542 0.96181 1.1101 1.2214 1.0856 1.1438 1.2216 1.1198 1.2003 1.2485 1.1653


Figure 3(a). Un=6, 2CRS，Scaling factor=0.65 ( the red grid shows a code rate>0.93 thus RN may skip decoding a transport block in an initial transmission)
[image: image6.emf]I_MCS Qm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 2 0.10526 0.052632 0.035088 0.052632 0.073684 0.061404 0.082707 0.098684 0.087719 0.1 0.10526 0.096491 0.10526 0.10526 0.098246

2 2 0.15789 0.078947 0.052632 0.092105 0.11579 0.096491 0.13534 0.14474 0.12865 0.13684 0.13397 0.12281 0.12955 0.15414 0.14386

3 2 0.21053 0.10526 0.070175 0.11842 0.18947 0.15789 0.16541 0.17105 0.15205 0.16842 0.17703 0.16228 0.16599 0.17669 0.16491

4 2 0.26316 0.13158 0.087719 0.17105 0.23158 0.19298 0.19549 0.21053 0.18713 0.21579 0.23445 0.21491 0.22267 0.23684 0.22105

5 2 0.36842 0.18421 0.12281 0.19737 0.27368 0.22807 0.2406 0.26974 0.23977 0.26842 0.29187 0.26754 0.27935 0.29699 0.27719

6 2 0.47368 0.23684 0.15789 0.23684 0.29474 0.24561 0.30827 0.34868 0.30994 0.33158 0.35885 0.32895 0.34413 0.36466 0.34035

7 2 2.1579 1.0789 0.7193 0.28947 0.33684 0.2807 0.36842 0.41447 0.36842 0.39474 0.42584 0.39035 0.40891 0.43985 0.41053

8 2 0.68421 0.34211 0.22807 0.36842 0.43158 0.35965 0.44361 0.48026 0.4269 0.46842 0.50239 0.46053 0.48988 0.51504 0.4807

9 2 0.78947 0.39474 0.26316 0.42105 0.51579 0.42982 0.50376 0.55921 0.49708 0.53158 0.57895 0.5307 0.55466 0.59023 0.55088

10 2 0.89474 0.44737 0.29825 0.48684 0.6 0.5 0.57895 0.63816 0.56725 0.61579 0.6555 0.60088 0.63563 0.66541 0.62105

11 4 0.44737 0.22368 0.14912 0.24342 0.3 0.25 0.28947 0.31908 0.28363 0.30789 0.32775 0.30044 0.31781 0.33271 0.31053

12 4 0.47368 0.23684 0.15789 0.26974 0.33158 0.27632 0.31955 0.35855 0.31871 0.33947 0.36603 0.33553 0.3502 0.36278 0.3386

13 4 0.57895 0.28947 0.19298 0.30921 0.38421 0.32018 0.36466 0.41118 0.3655 0.39211 0.41388 0.37939 0.40688 0.42293 0.39474

14 4 0.68421 0.34211 0.22807 0.36184 0.44737 0.37281 0.42481 0.46382 0.41228 0.44474 0.48086 0.44079 0.45547 0.47556 0.44386

15 4 0.73684 0.36842 0.24561 0.40132 0.48947 0.40789 0.46992 0.51645 0.45906 0.50789 0.53828 0.49342 0.51215 0.53571 0.5

16 4 0.84211 0.42105 0.2807 0.45395 0.55263 0.46053 0.53008 0.58224 0.51754 0.57105 0.59569 0.54605 0.57692 0.6109 0.57018

17 4 0.92105 0.46053 0.30702 0.49342 0.59474 0.49561 0.57519 0.63487 0.56433 0.59211 0.64354 0.58991 0.62551 0.64098 0.59825

18 6 0.61404 0.30702 0.20468 0.32895 0.39649 0.33041 0.38346 0.42325 0.37622 0.39474 0.42903 0.39327 0.417 0.42732 0.39883

19 6 0.7193 0.35965 0.23977 0.34649 0.42456 0.3538 0.40351 0.44079 0.39181 0.42281 0.45455 0.41667 0.4386 0.46742 0.43626

20 6 0.73684 0.36842 0.24561 0.38158 0.46667 0.38889 0.44361 0.49342 0.4386 0.47193 0.50558 0.46345 0.48178 0.50752 0.47368

21 6 0.82456 0.41228 0.27485 0.42544 0.50877 0.42398 0.48371 0.54605 0.48538 0.51404 0.55662 0.51023 0.52497 0.56767 0.52982

22 6 0.89474 0.44737 0.29825 0.46053 0.56491 0.47076 0.54386 0.58991 0.52437 0.57018 0.5949 0.54532 0.58974 0.60777 0.56725

23 6 0.96491 0.48246 0.32164 0.49561 0.60702 0.50585 0.58396 0.64254 0.57115 0.61228 0.64593 0.59211 0.63293 0.64787 0.60468

24 6 1.0702 0.53509 0.35673 0.54825 0.64912 0.54094 0.62406 0.67763 0.60234 0.65439 0.69697 0.63889 0.67611 0.71805 0.67018

25 6 1.1404 0.57018 0.38012 0.58333 0.70526 0.58772 0.67419 0.73026 0.64912 0.71053 0.74801 0.68567 0.7193 0.74812 0.69825

26 6 1.2105 0.60526 0.40351 0.61842 0.7614 0.6345 0.71429 0.78289 0.69591 0.76667 0.79904 0.73246 0.77328 0.80827 0.75439

27 6 1.2807 0.64035 0.4269 0.65351 0.78947 0.65789 0.75439 0.81798 0.7271 0.79474 0.85008 0.77924 0.83806 0.86842 0.81053

28 6 1.3509 0.67544 0.45029 0.6886 0.81754 0.68129 0.79449 0.85307 0.75828 0.82281 0.8756 0.80263 0.87045 0.8985 0.8386

29 6 1.5614 0.7807 0.52047 0.8114 0.97193 0.80994 0.93484 1.0285 0.91423 0.96316 1.0287 0.94298 1.0108 1.0514 0.98129


Figure 3(b). Un=7, 2CRS，Scaling factor=0.65 ( the red grid shows a code rate>0.93 thus RN may skip decoding a transport block in an initial transmission)

In summary, we come to the proposal 2:
Proposal 3:  If the transport block is transmitted in R-PDSCH only in the 2nd slot, then set the TBS table column indicator 
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, where the scaling factor R = 0.65. 
4. Scaling factor for R-PDSCH mixed with 1st slot and 2nd slot
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(a) RB spans 6 or 10 symbols, DL timing case 3
(b) RB spans 7 or 11 symbols, DL timng case 1

Figure 4. Un frame structure
Figure 4 (a) and (b) is an illustrattion of R-PDSCH mixed with 1st and 2nd slot transmission. If the R-PDSCH is only mapped to RB#0,1,2,3,4, then scaling factor R=1 is used for TBS determination. If R-PDSCH is only mapped to RB#5,6,7, then scaling factor R=0.65 is used for TBS determination according to the proposal in section3. However, considering R-PDSCH mixed with 1st and 2nd slot transmission, neither R=0.65 or R=1 is not appropriate for TBS determination. Approaite scaling factor should be between R=0.65 or R=1. A better matching of the transport block size (TBS) computation in the Un subframe is that scaling factor R is the average of different R-PDSCH length as follows
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Where NPRB,1 is the number of R-PDSCH PRBs which span to the 1st and 2nd slot, NPRB,2 is the number of R-PDSCH PRBs which only span to the 2nd slot, RUn=0.65.
Proposal 4: If the transport block is transmitted in R-PDSCH spans mixed with both 1st and 2nd slot, then set the TBS table  column indicator 
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, where
· N’PRB is the total number of R-PDSCH PRBs

· 
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, NPRB,1 is the number of R-PDSCH PRBs which span to the 1st and 2nd slot, NPRB,2 is the number of R-PDSCH PRBs which only span to the 2nd slot, RUn=0.65.
For example in Fugire 4(a), NPRB,1 = 4 , NPRB,2 = 3,  then the scaling factor is
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The TBS table column indicator 
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5. Conclusions
The contribution re-calculates the TBS determination for R-PDSCH, the proposals are as follows,

Principle 1: The Un TBS optimization basically improves the problem of low granularity of the TBS table for Un link.

Based on the principle above, it is proposed that
Proposal 1: For R-PDSCH spans 6 or 7 OFDM symbols only in 2nd slot, considering new scaling factor for NPRB in TBS determination.

Proposal 2: For R-PDSCH spans 10 or 11 OFDM symbols in 1st and 2nd slot, set the TBS table column indicator NPRB to the number of PRBs for R-PDSCH transmission.
Proposal 3:  If the transport block is transmitted in R-PDSCH only in the 2nd slot, then set the TBS table column indicator 
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, where the scaling factor R = 0.65. 

Proposal 4: If the transport block is transmitted in R-PDSCH spans mixed with both 1st and 2nd slot, then set the TBS table  column indicator 
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, where

· N’PRB is the total number of R-PDSCH PRBs

· 
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, NPRB,1 is the number of R-PDSCH PRBs which span to the 1st and 2nd slot, NPRB,2 is the number of R-PDSCH PRBs which only span to the 2nd slot, RUn=0.65.
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Appendix: Code Rate
Note the red grid shows a code rate>0.93 thus the receiver may skip decoding a transport block in an initial transmission.
[image: image18.emf]I_MCS Qm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 2 0.125 0.0625 0.083333 0.10938 0.0875 0.11458 0.13393 0.14844 0.13194 0.1375 0.14773 0.14583 0.13462 0.14286 0.15

2 2 0.1875 0.09375 0.14583 0.17188 0.1375 0.1875 0.19643 0.20313 0.18056 0.175 0.18182 0.21354 0.19712 0.19196 0.19583

3 2 0.25 0.125 0.1875 0.28125 0.225 0.22917 0.23214 0.25 0.22222 0.23125 0.23295 0.24479 0.22596 0.23661 0.24583

4 2 0.3125 0.15625 0.27083 0.34375 0.275 0.27083 0.28571 0.32031 0.28472 0.30625 0.3125 0.32813 0.30288 0.31696 0.32083

5 2 0.4375 0.21875 0.3125 0.40625 0.325 0.33333 0.36607 0.39844 0.35417 0.38125 0.39205 0.41146 0.37981 0.38839 0.40417

6 2 0.5625 0.28125 0.375 0.4375 0.35 0.42708 0.47321 0.49219 0.4375 0.46875 0.48295 0.50521 0.46635 0.48661 0.50417

7 2 2.5625 1.2813 0.45833 0.5 0.4 0.51042 0.5625 0.58594 0.52083 0.55625 0.57386 0.60938 0.5625 0.57589 0.5875

8 2 0.8125 0.40625 0.58333 0.64063 0.5125 0.61458 0.65179 0.69531 0.61806 0.65625 0.6875 0.71354 0.65865 0.68304 0.6875

9 2 0.9375 0.46875 0.66667 0.76563 0.6125 0.69792 0.75893 0.78906 0.70139 0.75625 0.77841 0.81771 0.75481 0.77232 0.80417

10 2 1.0625 0.53125 0.77083 0.89063 0.7125 0.80208 0.86607 0.91406 0.8125 0.85625 0.89205 0.92188 0.85096 0.86161 0.90417

11 4 0.53125 0.26563 0.38542 0.44531 0.35625 0.40104 0.43304 0.45703 0.40625 0.42812 0.44602 0.46094 0.42548 0.4308 0.45208

12 4 0.5625 0.28125 0.42708 0.49219 0.39375 0.44271 0.48661 0.50391 0.44792 0.47813 0.49148 0.5026 0.46394 0.48438 0.50208

13 4 0.6875 0.34375 0.48958 0.57031 0.45625 0.50521 0.55804 0.58203 0.51736 0.54063 0.57102 0.58594 0.54087 0.56473 0.57708

14 4 0.8125 0.40625 0.57292 0.66406 0.53125 0.58854 0.62946 0.66016 0.58681 0.62813 0.6392 0.65885 0.60817 0.63616 0.64375

15 4 0.875 0.4375 0.63542 0.72656 0.58125 0.65104 0.70089 0.75391 0.67014 0.70313 0.71875 0.74219 0.6851 0.70759 0.74375

16 4 1 0.5 0.71875 0.82031 0.65625 0.73438 0.79018 0.84766 0.75347 0.77812 0.80966 0.84635 0.78125 0.79688 0.81042

17 4 1.0938 0.54688 0.78125 0.88281 0.70625 0.79688 0.86161 0.87891 0.78125 0.84062 0.87784 0.88802 0.81971 0.8683 0.87708

18 6 0.72917 0.36458 0.52083 0.58854 0.47083 0.53125 0.5744 0.58594 0.52083 0.56042 0.58523 0.59201 0.54647 0.57887 0.58472

19 6 0.85417 0.42708 0.54861 0.63021 0.50417 0.55903 0.59821 0.6276 0.55787 0.59375 0.61553 0.64757 0.59776 0.60268 0.62917

20 6 0.875 0.4375 0.60417 0.69271 0.55417 0.61458 0.66964 0.70052 0.62269 0.66042 0.67614 0.70313 0.64904 0.67411 0.69583

21 6 0.97917 0.48958 0.67361 0.75521 0.60417 0.67014 0.74107 0.76302 0.67824 0.72708 0.73674 0.78646 0.72596 0.74554 0.7625

22 6 1.0625 0.53125 0.72917 0.83854 0.67083 0.75347 0.8006 0.84635 0.75231 0.77708 0.82765 0.84201 0.77724 0.79315 0.82917

23 6 1.1458 0.57292 0.78472 0.90104 0.72083 0.80903 0.87202 0.90885 0.80787 0.84375 0.88826 0.89757 0.82853 0.85268 0.89583

24 6 1.2708 0.63542 0.86806 0.96354 0.77083 0.86458 0.91964 0.97135 0.86343 0.91042 0.94886 0.99479 0.91827 0.92411 0.9625

25 6 1.3542 0.67708 0.92361 1.0469 0.8375 0.93403 0.99107 1.0547 0.9375 0.97708 1.0095 1.0365 0.95673 0.99554 1.0403

26 6 1.4375 0.71875 0.97917 1.1302 0.90417 0.98958 1.0625 1.138 1.0116 1.0438 1.0852 1.1198 1.0337 1.067 1.0764

27 6 1.5208 0.76042 1.0347 1.1719 0.9375 1.0451 1.1101 1.1797 1.0486 1.1104 1.1761 1.2031 1.1106 1.1146 1.1653

28 6 1.6042 0.80208 1.0903 1.2135 0.97083 1.1007 1.1577 1.2214 1.0856 1.1438 1.2216 1.2448 1.149 1.1533 1.2097

29 6 1.8542 0.92708 1.2847 1.4427 1.1542 1.2951 1.3958 1.4297 1.2708 1.3438 1.4186 1.4566 1.3446 1.3914 1.4319


Figure A-1. Un=6, 2CRS，Scaling factor=0.75
[image: image19.emf]I_MCS Qm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 2 0.066667 0.033333 0.044444 0.058333 0.046667 0.061111 0.071429 0.079167 0.07037 0.073333 0.078788 0.077778 0.071795 0.07619 0.08

2 2 0.1 0.05 0.077778 0.091667 0.073333 0.1 0.10476 0.10833 0.096296 0.093333 0.09697 0.11389 0.10513 0.10238 0.10444

3 2 0.13333 0.066667 0.1 0.15 0.12 0.12222 0.12381 0.13333 0.11852 0.12333 0.12424 0.13056 0.12051 0.12619 0.13111

4 2 0.16667 0.083333 0.14444 0.18333 0.14667 0.14444 0.15238 0.17083 0.15185 0.16333 0.16667 0.175 0.16154 0.16905 0.17111

5 2 0.23333 0.11667 0.16667 0.21667 0.17333 0.17778 0.19524 0.2125 0.18889 0.20333 0.20909 0.21944 0.20256 0.20714 0.21556

6 2 0.3 0.15 0.2 0.23333 0.18667 0.22778 0.25238 0.2625 0.23333 0.25 0.25758 0.26944 0.24872 0.25952 0.26889

7 2 1.3667 0.68333 0.24444 0.26667 0.21333 0.27222 0.3 0.3125 0.27778 0.29667 0.30606 0.325 0.3 0.30714 0.31333

8 2 0.43333 0.21667 0.31111 0.34167 0.27333 0.32778 0.34762 0.37083 0.32963 0.35 0.36667 0.38056 0.35128 0.36429 0.36667

9 2 0.5 0.25 0.35556 0.40833 0.32667 0.37222 0.40476 0.42083 0.37407 0.40333 0.41515 0.43611 0.40256 0.4119 0.42889

10 2 0.56667 0.28333 0.41111 0.475 0.38 0.42778 0.4619 0.4875 0.43333 0.45667 0.47576 0.49167 0.45385 0.45952 0.48222

11 4 0.28333 0.14167 0.20556 0.2375 0.19 0.21389 0.23095 0.24375 0.21667 0.22833 0.23788 0.24583 0.22692 0.22976 0.24111

12 4 0.3 0.15 0.22778 0.2625 0.21 0.23611 0.25952 0.26875 0.23889 0.255 0.26212 0.26806 0.24744 0.25833 0.26778

13 4 0.36667 0.18333 0.26111 0.30417 0.24333 0.26944 0.29762 0.31042 0.27593 0.28833 0.30455 0.3125 0.28846 0.30119 0.30778

14 4 0.43333 0.21667 0.30556 0.35417 0.28333 0.31389 0.33571 0.35208 0.31296 0.335 0.34091 0.35139 0.32436 0.33929 0.34333

15 4 0.46667 0.23333 0.33889 0.3875 0.31 0.34722 0.37381 0.40208 0.35741 0.375 0.38333 0.39583 0.36538 0.37738 0.39667

16 4 0.53333 0.26667 0.38333 0.4375 0.35 0.39167 0.42143 0.45208 0.40185 0.415 0.43182 0.45139 0.41667 0.425 0.43222

17 4 0.58333 0.29167 0.41667 0.47083 0.37667 0.425 0.45952 0.46875 0.41667 0.44833 0.46818 0.47361 0.43718 0.4631 0.46778

18 6 0.38889 0.19444 0.27778 0.31389 0.25111 0.28333 0.30635 0.3125 0.27778 0.29889 0.31212 0.31574 0.29145 0.30873 0.31185

19 6 0.45556 0.22778 0.29259 0.33611 0.26889 0.29815 0.31905 0.33472 0.29753 0.31667 0.32828 0.34537 0.3188 0.32143 0.33556

20 6 0.46667 0.23333 0.32222 0.36944 0.29556 0.32778 0.35714 0.37361 0.3321 0.35222 0.36061 0.375 0.34615 0.35952 0.37111

21 6 0.52222 0.26111 0.35926 0.40278 0.32222 0.35741 0.39524 0.40694 0.36173 0.38778 0.39293 0.41944 0.38718 0.39762 0.40667

22 6 0.56667 0.28333 0.38889 0.44722 0.35778 0.40185 0.42698 0.45139 0.40123 0.41444 0.44141 0.44907 0.41453 0.42302 0.44222

23 6 0.61111 0.30556 0.41852 0.48056 0.38444 0.43148 0.46508 0.48472 0.43086 0.45 0.47374 0.4787 0.44188 0.45476 0.47778

24 6 0.67778 0.33889 0.46296 0.51389 0.41111 0.46111 0.49048 0.51806 0.46049 0.48556 0.50606 0.53056 0.48974 0.49286 0.51333

25 6 0.72222 0.36111 0.49259 0.55833 0.44667 0.49815 0.52857 0.5625 0.5 0.52111 0.53838 0.55278 0.51026 0.53095 0.55481

26 6 0.76667 0.38333 0.52222 0.60278 0.48222 0.52778 0.56667 0.60694 0.53951 0.55667 0.57879 0.59722 0.55128 0.56905 0.57407

27 6 0.81111 0.40556 0.55185 0.625 0.5 0.55741 0.59206 0.62917 0.55926 0.59222 0.62727 0.64167 0.59231 0.59444 0.62148

28 6 0.85556 0.42778 0.58148 0.64722 0.51778 0.58704 0.61746 0.65139 0.57901 0.61 0.65152 0.66389 0.61282 0.61508 0.64519

29 6 0.98889 0.49444 0.68519 0.76944 0.61556 0.69074 0.74444 0.7625 0.67778 0.71667 0.75657 0.77685 0.71709 0.74206 0.7637


Figure A-2. Un=11, 2CRS，Scaling factor=0.75

[image: image20.emf]I_MCS Qm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 2 0.125 0.125 0.14583 0.17188 0.1875 0.19792 0.19643 0.20313 0.19444 0.2 0.20455 0.21354 0.20673 0.20982 0.20417

2 2 0.1875 0.21875 0.22917 0.28125 0.275 0.27083 0.25 0.25 0.28472 0.26875 0.26705 0.27604 0.27404 0.27232 0.27083

3 2 0.25 0.28125 0.375 0.34375 0.325 0.33333 0.33036 0.32031 0.32639 0.33125 0.33523 0.33854 0.34135 0.34375 0.3375

4 2 0.3125 0.40625 0.45833 0.40625 0.4 0.42708 0.4375 0.42969 0.4375 0.44375 0.4375 0.44271 0.44712 0.45089 0.45417

5 2 0.4375 0.46875 0.54167 0.5 0.5125 0.53125 0.54464 0.53906 0.54861 0.54375 0.55114 0.54688 0.54327 0.55804 0.55417

6 2 0.5625 0.5625 0.58333 0.64063 0.6625 0.65625 0.66964 0.66406 0.67361 0.68125 0.6875 0.67188 0.67788 0.68304 0.6875

7 2 2.5625 0.6875 0.66667 0.76563 0.7875 0.78125 0.79464 0.78906 0.8125 0.80625 0.80114 0.79688 0.8125 0.82589 0.80417

8 2 0.8125 0.875 0.85417 0.92188 0.9125 0.92708 0.9375 0.94531 0.95139 0.95625 0.9375 0.96354 0.96635 0.93304 0.9375

9 2 0.9375 1 1.0208 1.0469 1.0625 1.0521 1.0804 1.0703 1.0903 1.0813 1.0966 1.0885 1.0817 1.0759 1.0875

10 2 1.0625 1.1563 1.1875 1.2031 1.2125 1.2188 1.2232 1.2266 1.2292 1.2063 1.233 1.2135 1.2163 1.2366 1.2208

11 4 0.53125 0.57813 0.59375 0.60156 0.60625 0.60938 0.61161 0.61328 0.61458 0.60313 0.61648 0.60677 0.60817 0.6183 0.61042

12 4 0.5625 0.64063 0.65625 0.66406 0.68125 0.67188 0.68304 0.67578 0.67014 0.67812 0.68466 0.67969 0.6851 0.68973 0.69375

13 4 0.6875 0.73438 0.76042 0.75781 0.78125 0.77604 0.77232 0.78516 0.78125 0.79063 0.78693 0.78385 0.78125 0.77902 0.77708

14 4 0.8125 0.85938 0.88542 0.88281 0.88125 0.88021 0.89732 0.87891 0.87847 0.89063 0.87784 0.88802 0.89663 0.90402 0.87708

15 4 0.875 0.95313 0.96875 0.97656 0.98125 1.0052 1.0045 0.98828 0.98958 0.99062 1.0142 1.013 1.012 1.0112 1.0104

16 4 1 1.0781 1.0938 1.1016 1.1063 1.1302 1.1116 1.1133 1.1285 1.1156 1.1051 1.138 1.1274 1.1183 1.1104

17 4 1.0938 1.1719 1.1771 1.1953 1.2063 1.1719 1.2009 1.207 1.184 1.2156 1.196 1.1797 1.2043 1.1897 1.1938

18 6 0.72917 0.78125 0.78472 0.79688 0.80417 0.78125 0.8006 0.80469 0.78935 0.81042 0.79735 0.78646 0.80288 0.79315 0.79583

19 6 0.85417 0.82292 0.84028 0.83854 0.8375 0.83681 0.84821 0.84635 0.86343 0.84375 0.85795 0.84201 0.85417 0.85268 0.8625

20 6 0.875 0.90625 0.92361 0.92188 0.9375 0.93403 0.94345 0.92969 0.9375 0.94375 0.94886 0.95313 0.95673 0.95982 0.92917

21 6 0.97917 1.0104 1.0069 1.0052 1.0375 1.0174 1.0387 1.013 1.0486 1.0438 1.0398 1.0365 1.0337 1.0313 1.0403

22 6 1.0625 1.0938 1.1181 1.1302 1.1208 1.1285 1.1101 1.138 1.1227 1.1104 1.1307 1.1198 1.1106 1.1146 1.1208

23 6 1.1458 1.1771 1.2014 1.2135 1.2208 1.2118 1.2054 1.2214 1.1968 1.1938 1.2216 1.2031 1.2003 1.2009 1.2097

24 6 1.2708 1.3021 1.2847 1.2969 1.2875 1.2951 1.3006 1.3047 1.3264 1.2938 1.3125 1.3003 1.2933 1.2961 1.2986

25 6 1.3542 1.3854 1.3958 1.401 1.3875 1.4063 1.3958 1.388 1.3819 1.3938 1.4186 1.401 1.3958 1.3914 1.3875

26 6 1.4375 1.4688 1.5069 1.4844 1.4875 1.5174 1.4911 1.4922 1.4931 1.4937 1.4678 1.5122 1.4984 1.4866 1.4764

27 6 1.5208 1.5521 1.5625 1.5677 1.5542 1.5729 1.5863 1.6172 1.6042 1.5604 1.589 1.5677 1.601 1.5818 1.5875

28 6 1.6042 1.6354 1.6181 1.651 1.6208 1.6285 1.6339 1.6797 1.6597 1.6146 1.6496 1.6233 1.6522 1.6295 1.6542

29 6 1.8542 1.9271 1.9236 1.9427 1.9542 1.9063 1.9196 1.9505 1.9421 1.9479 1.9527 1.901 1.9087 1.9152 1.9208


Figure A-3. Un=6, 2CRS，Scaling factor=1

[image: image21.emf]I_MCS Qm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 2 0.066667 0.066667 0.077778 0.091667 0.1 0.10556 0.10476 0.10833 0.1037 0.10667 0.10909 0.11389 0.11026 0.1119 0.10889

2 2 0.1 0.11667 0.12222 0.15 0.14667 0.14444 0.13333 0.13333 0.15185 0.14333 0.14242 0.14722 0.14615 0.14524 0.14444

3 2 0.13333 0.15 0.2 0.18333 0.17333 0.17778 0.17619 0.17083 0.17407 0.17667 0.17879 0.18056 0.18205 0.18333 0.18

4 2 0.16667 0.21667 0.24444 0.21667 0.21333 0.22778 0.23333 0.22917 0.23333 0.23667 0.23333 0.23611 0.23846 0.24048 0.24222

5 2 0.23333 0.25 0.28889 0.26667 0.27333 0.28333 0.29048 0.2875 0.29259 0.29 0.29394 0.29167 0.28974 0.29762 0.29556

6 2 0.3 0.3 0.31111 0.34167 0.35333 0.35 0.35714 0.35417 0.35926 0.36333 0.36667 0.35833 0.36154 0.36429 0.36667

7 2 1.3667 0.36667 0.35556 0.40833 0.42 0.41667 0.42381 0.42083 0.43333 0.43 0.42727 0.425 0.43333 0.44048 0.42889

8 2 0.43333 0.46667 0.45556 0.49167 0.48667 0.49444 0.5 0.50417 0.50741 0.51 0.5 0.51389 0.51538 0.49762 0.5

9 2 0.5 0.53333 0.54444 0.55833 0.56667 0.56111 0.57619 0.57083 0.58148 0.57667 0.58485 0.58056 0.57692 0.57381 0.58

10 2 0.56667 0.61667 0.63333 0.64167 0.64667 0.65 0.65238 0.65417 0.65556 0.64333 0.65758 0.64722 0.64872 0.65952 0.65111

11 4 0.28333 0.30833 0.31667 0.32083 0.32333 0.325 0.32619 0.32708 0.32778 0.32167 0.32879 0.32361 0.32436 0.32976 0.32556

12 4 0.3 0.34167 0.35 0.35417 0.36333 0.35833 0.36429 0.36042 0.35741 0.36167 0.36515 0.3625 0.36538 0.36786 0.37

13 4 0.36667 0.39167 0.40556 0.40417 0.41667 0.41389 0.4119 0.41875 0.41667 0.42167 0.4197 0.41806 0.41667 0.41548 0.41444

14 4 0.43333 0.45833 0.47222 0.47083 0.47 0.46944 0.47857 0.46875 0.46852 0.475 0.46818 0.47361 0.47821 0.48214 0.46778

15 4 0.46667 0.50833 0.51667 0.52083 0.52333 0.53611 0.53571 0.52708 0.52778 0.52833 0.54091 0.54028 0.53974 0.53929 0.53889

16 4 0.53333 0.575 0.58333 0.5875 0.59 0.60278 0.59286 0.59375 0.60185 0.595 0.58939 0.60694 0.60128 0.59643 0.59222

17 4 0.58333 0.625 0.62778 0.6375 0.64333 0.625 0.64048 0.64375 0.63148 0.64833 0.63788 0.62917 0.64231 0.63452 0.63667

18 6 0.38889 0.41667 0.41852 0.425 0.42889 0.41667 0.42698 0.42917 0.42099 0.43222 0.42525 0.41944 0.42821 0.42302 0.42444

19 6 0.45556 0.43889 0.44815 0.44722 0.44667 0.4463 0.45238 0.45139 0.46049 0.45 0.45758 0.44907 0.45556 0.45476 0.46

20 6 0.46667 0.48333 0.49259 0.49167 0.5 0.49815 0.50317 0.49583 0.5 0.50333 0.50606 0.50833 0.51026 0.5119 0.49556

21 6 0.52222 0.53889 0.53704 0.53611 0.55333 0.54259 0.55397 0.54028 0.55926 0.55667 0.55455 0.55278 0.55128 0.55 0.55481

22 6 0.56667 0.58333 0.5963 0.60278 0.59778 0.60185 0.59206 0.60694 0.59877 0.59222 0.60303 0.59722 0.59231 0.59444 0.59778

23 6 0.61111 0.62778 0.64074 0.64722 0.65111 0.6463 0.64286 0.65139 0.63827 0.63667 0.65152 0.64167 0.64017 0.64048 0.64519

24 6 0.67778 0.69444 0.68519 0.69167 0.68667 0.69074 0.69365 0.69583 0.70741 0.69 0.7 0.69352 0.68974 0.69127 0.69259

25 6 0.72222 0.73889 0.74444 0.74722 0.74 0.75 0.74444 0.74028 0.73704 0.74333 0.75657 0.74722 0.74444 0.74206 0.74

26 6 0.76667 0.78333 0.8037 0.79167 0.79333 0.80926 0.79524 0.79583 0.7963 0.79667 0.78283 0.80648 0.79915 0.79286 0.78741

27 6 0.81111 0.82778 0.83333 0.83611 0.82889 0.83889 0.84603 0.8625 0.85556 0.83222 0.84747 0.83611 0.85385 0.84365 0.84667

28 6 0.85556 0.87222 0.86296 0.88056 0.86444 0.86852 0.87143 0.89583 0.88519 0.86111 0.8798 0.86574 0.8812 0.86905 0.88222

29 6 0.98889 1.0278 1.0259 1.0361 1.0422 1.0167 1.0238 1.0403 1.0358 1.0389 1.0414 1.0139 1.0179 1.0214 1.0244


Figure A-4. Un=11, 2CRS，Scaling factor=1

[image: image22.emf]I_MCS Qm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 2 0.066667 0.066667 0.077778 0.091667 0.1 0.10556 0.10476 0.10833 0.1037 0.10667 0.10909 0.11389 0.11026 0.1119 0.10889

2 2 0.1 0.11667 0.12222 0.15 0.14667 0.14444 0.13333 0.13333 0.15185 0.14333 0.14242 0.14722 0.14615 0.14524 0.14444

3 2 0.13333 0.15 0.2 0.18333 0.17333 0.17778 0.17619 0.17083 0.17407 0.17667 0.17879 0.18056 0.18205 0.18333 0.18

4 2 0.16667 0.21667 0.24444 0.21667 0.21333 0.22778 0.23333 0.22917 0.23333 0.23667 0.23333 0.23611 0.23846 0.24048 0.24222

5 2 0.23333 0.25 0.28889 0.26667 0.27333 0.28333 0.29048 0.2875 0.29259 0.29 0.29394 0.29167 0.28974 0.29762 0.29556

6 2 0.3 0.3 0.31111 0.34167 0.35333 0.35 0.35714 0.35417 0.35926 0.36333 0.36667 0.35833 0.36154 0.36429 0.36667

7 2 1.3667 0.36667 0.35556 0.40833 0.42 0.41667 0.42381 0.42083 0.43333 0.43 0.42727 0.425 0.43333 0.44048 0.42889

8 2 0.43333 0.46667 0.45556 0.49167 0.48667 0.49444 0.5 0.50417 0.50741 0.51 0.5 0.51389 0.51538 0.49762 0.5

9 2 0.5 0.53333 0.54444 0.55833 0.56667 0.56111 0.57619 0.57083 0.58148 0.57667 0.58485 0.58056 0.57692 0.57381 0.58

10 2 0.56667 0.61667 0.63333 0.64167 0.64667 0.65 0.65238 0.65417 0.65556 0.64333 0.65758 0.64722 0.64872 0.65952 0.65111

11 4 0.28333 0.30833 0.31667 0.32083 0.32333 0.325 0.32619 0.32708 0.32778 0.32167 0.32879 0.32361 0.32436 0.32976 0.32556

12 4 0.3 0.34167 0.35 0.35417 0.36333 0.35833 0.36429 0.36042 0.35741 0.36167 0.36515 0.3625 0.36538 0.36786 0.37

13 4 0.36667 0.39167 0.40556 0.40417 0.41667 0.41389 0.4119 0.41875 0.41667 0.42167 0.4197 0.41806 0.41667 0.41548 0.41444

14 4 0.43333 0.45833 0.47222 0.47083 0.47 0.46944 0.47857 0.46875 0.46852 0.475 0.46818 0.47361 0.47821 0.48214 0.46778

15 4 0.46667 0.50833 0.51667 0.52083 0.52333 0.53611 0.53571 0.52708 0.52778 0.52833 0.54091 0.54028 0.53974 0.53929 0.53889

16 4 0.53333 0.575 0.58333 0.5875 0.59 0.60278 0.59286 0.59375 0.60185 0.595 0.58939 0.60694 0.60128 0.59643 0.59222

17 4 0.58333 0.625 0.62778 0.6375 0.64333 0.625 0.64048 0.64375 0.63148 0.64833 0.63788 0.62917 0.64231 0.63452 0.63667

18 6 0.38889 0.41667 0.41852 0.425 0.42889 0.41667 0.42698 0.42917 0.42099 0.43222 0.42525 0.41944 0.42821 0.42302 0.42444

19 6 0.45556 0.43889 0.44815 0.44722 0.44667 0.4463 0.45238 0.45139 0.46049 0.45 0.45758 0.44907 0.45556 0.45476 0.46

20 6 0.46667 0.48333 0.49259 0.49167 0.5 0.49815 0.50317 0.49583 0.5 0.50333 0.50606 0.50833 0.51026 0.5119 0.49556

21 6 0.52222 0.53889 0.53704 0.53611 0.55333 0.54259 0.55397 0.54028 0.55926 0.55667 0.55455 0.55278 0.55128 0.55 0.55481

22 6 0.56667 0.58333 0.5963 0.60278 0.59778 0.60185 0.59206 0.60694 0.59877 0.59222 0.60303 0.59722 0.59231 0.59444 0.59778

23 6 0.61111 0.62778 0.64074 0.64722 0.65111 0.6463 0.64286 0.65139 0.63827 0.63667 0.65152 0.64167 0.64017 0.64048 0.64519

24 6 0.67778 0.69444 0.68519 0.69167 0.68667 0.69074 0.69365 0.69583 0.70741 0.69 0.7 0.69352 0.68974 0.69127 0.69259

25 6 0.72222 0.73889 0.74444 0.74722 0.74 0.75 0.74444 0.74028 0.73704 0.74333 0.75657 0.74722 0.74444 0.74206 0.74

26 6 0.76667 0.78333 0.8037 0.79167 0.79333 0.80926 0.79524 0.79583 0.7963 0.79667 0.78283 0.80648 0.79915 0.79286 0.78741

27 6 0.81111 0.82778 0.83333 0.83611 0.82889 0.83889 0.84603 0.8625 0.85556 0.83222 0.84747 0.83611 0.85385 0.84365 0.84667

28 6 0.85556 0.87222 0.86296 0.88056 0.86444 0.86852 0.87143 0.89583 0.88519 0.86111 0.8798 0.86574 0.8812 0.86905 0.88222

29 6 0.98889 1.0278 1.0259 1.0361 1.0422 1.0167 1.0238 1.0403 1.0358 1.0389 1.0414 1.0139 1.0179 1.0214 1.0244


Figure A-5. Uu=12, 2CRS，Scaling factor=1, (PDCCH = 2OS)

[image: image23.emf]I_MCS Qm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 2 0.074074 0.074074 0.08642 0.10185 0.11111 0.11728 0.1164 0.12037 0.11523 0.11852 0.12121 0.12654 0.12251 0.12434 0.12099

2 2 0.11111 0.12963 0.1358 0.16667 0.16296 0.16049 0.14815 0.14815 0.16872 0.15926 0.15825 0.16358 0.16239 0.16138 0.16049

3 2 0.14815 0.16667 0.22222 0.2037 0.19259 0.19753 0.19577 0.18981 0.19342 0.1963 0.19865 0.20062 0.20228 0.2037 0.2

4 2 0.18519 0.24074 0.2716 0.24074 0.23704 0.25309 0.25926 0.25463 0.25926 0.26296 0.25926 0.26235 0.26496 0.2672 0.26914

5 2 0.25926 0.27778 0.32099 0.2963 0.3037 0.31481 0.32275 0.31944 0.3251 0.32222 0.3266 0.32407 0.32194 0.33069 0.3284

6 2 0.33333 0.33333 0.34568 0.37963 0.39259 0.38889 0.39683 0.39352 0.39918 0.4037 0.40741 0.39815 0.40171 0.40476 0.40741

7 2 1.5185 0.40741 0.39506 0.4537 0.46667 0.46296 0.4709 0.46759 0.48148 0.47778 0.47475 0.47222 0.48148 0.48942 0.47654

8 2 0.48148 0.51852 0.50617 0.5463 0.54074 0.54938 0.55556 0.56019 0.56379 0.56667 0.55556 0.57099 0.57265 0.55291 0.55556

9 2 0.55556 0.59259 0.60494 0.62037 0.62963 0.62346 0.64021 0.63426 0.64609 0.64074 0.64983 0.64506 0.64103 0.63757 0.64444

10 2 0.62963 0.68519 0.7037 0.71296 0.71852 0.72222 0.72487 0.72685 0.7284 0.71481 0.73064 0.71914 0.7208 0.7328 0.72346

11 4 0.31481 0.34259 0.35185 0.35648 0.35926 0.36111 0.36243 0.36343 0.3642 0.35741 0.36532 0.35957 0.3604 0.3664 0.36173

12 4 0.33333 0.37963 0.38889 0.39352 0.4037 0.39815 0.40476 0.40046 0.39712 0.40185 0.40572 0.40278 0.40598 0.40873 0.41111

13 4 0.40741 0.43519 0.45062 0.44907 0.46296 0.45988 0.45767 0.46528 0.46296 0.46852 0.46633 0.46451 0.46296 0.46164 0.46049

14 4 0.48148 0.50926 0.52469 0.52315 0.52222 0.5216 0.53175 0.52083 0.52058 0.52778 0.5202 0.52623 0.53134 0.53571 0.51975

15 4 0.51852 0.56481 0.57407 0.5787 0.58148 0.59568 0.59524 0.58565 0.58642 0.58704 0.60101 0.60031 0.59972 0.59921 0.59877

16 4 0.59259 0.63889 0.64815 0.65278 0.65556 0.66975 0.65873 0.65972 0.66872 0.66111 0.65488 0.67438 0.66809 0.6627 0.65802

17 4 0.64815 0.69444 0.69753 0.70833 0.71481 0.69444 0.71164 0.71528 0.70165 0.72037 0.70875 0.69907 0.71368 0.70503 0.70741

18 6 0.4321 0.46296 0.46502 0.47222 0.47654 0.46296 0.47443 0.47685 0.46776 0.48025 0.4725 0.46605 0.47578 0.47002 0.4716

19 6 0.50617 0.48765 0.49794 0.49691 0.4963 0.49588 0.50265 0.50154 0.51166 0.5 0.50842 0.49897 0.50617 0.50529 0.51111

20 6 0.51852 0.53704 0.54733 0.5463 0.55556 0.5535 0.55908 0.55093 0.55556 0.55926 0.56229 0.56481 0.56695 0.56878 0.55062

21 6 0.58025 0.59877 0.59671 0.59568 0.61481 0.60288 0.61552 0.60031 0.6214 0.61852 0.61616 0.6142 0.61254 0.61111 0.61646

22 6 0.62963 0.64815 0.66255 0.66975 0.6642 0.66872 0.65785 0.67438 0.66529 0.65802 0.67003 0.66358 0.65812 0.66049 0.6642

23 6 0.67901 0.69753 0.71193 0.71914 0.72346 0.71811 0.71429 0.72377 0.70919 0.70741 0.72391 0.71296 0.7113 0.71164 0.71687

24 6 0.75309 0.7716 0.76132 0.76852 0.76296 0.76749 0.77072 0.77315 0.78601 0.76667 0.77778 0.77058 0.76638 0.76808 0.76955

25 6 0.80247 0.82099 0.82716 0.83025 0.82222 0.83333 0.82716 0.82253 0.81893 0.82593 0.84063 0.83025 0.82716 0.82451 0.82222

26 6 0.85185 0.87037 0.893 0.87963 0.88148 0.89918 0.8836 0.88426 0.88477 0.88519 0.86981 0.89609 0.88794 0.88095 0.8749

27 6 0.90123 0.91975 0.92593 0.92901 0.92099 0.9321 0.94004 0.95833 0.95062 0.92469 0.94164 0.92901 0.94872 0.93739 0.94074

28 6 0.95062 0.96914 0.95885 0.9784 0.96049 0.96502 0.96825 0.99537 0.98354 0.95679 0.97755 0.96193 0.97911 0.96561 0.98025

29 6 1.0988 1.142 1.1399 1.1512 1.158 1.1296 1.1376 1.1559 1.1509 1.1543 1.1571 1.1265 1.1311 1.1349 1.1383


Figure A-6. Uu=11, 2CRS，Scaling factor=1, (PDCCH = 3OS)
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