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Summary

* The number of Single Carrier (SC) Modulation
and Coding Schemes (MCSs) is reduced from
40 in total to 10+2 based on many comments
received: the number of MCSs is too high and a
down-selection is necessary
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Why the number of MCS has to be
reduced

* The proposers have received many
comments after Atlanta meeting: the
number of MCSs is too high

* The proposers took the comments
seriously and have reduced the number of
MCS
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Reasons for smaller number of MCS

Minimalist implementation preference of silicon implementers
1) To keep the architecture simple.
2) To reduce pre-tape-out design verification time.

3) To reduce the probability that chips must be re-spun to correct DV
failures.

4) To reduce silicon bring-up time.
5) To reduce software driver complexity and development time.

Elimination of similar BER/PER performance MCSs for reducing
difficulties in implementation selection

Reduction of market confusion
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MCS confirmed in Atlanta meeting

e 40 MCSs

CR (Common rate: 50.6 Mbps)

MLR(Mandatory low rate: 1518.4 Mbps)

17 LR (Low rate: up to 2 Gbps) including CR and MLR
4 MR (Medium rate: from 2Gbps to 3 Gbps)

15 HR (High rate: over 3Gbps)

4 SC OOK

« 8 different modulation schemes

/2 BPSK, /2 QPSK, Dual Rail Bipolar(DRB), 11/2 star 8QAM, 11/2- NSQAM,
/2 8PSK, 11/2 16QAM, OOK

« 7 different coding schemes

2 RS: (255,239), (63,55)

2 LDPC family: [(576,288), (676,432), (576,504)]; [(1440,1344)]
2 CC: family Rates:1/2 and 3/4 (K=5), Rate:2/3 (K=4)

1 TCM family: Rates:2/3 and 3/4
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Rationale for MCS selection
- Need logical reasons -

Necessity of its data rate

Relative performance compared with other
MCSs in the same/similar data rate range

Relative complexity and power consumption
compared with other MCSs in the same/similar
data rate range

« Additional performance improvement versus
complexity of more complicated MCS
iIntroduction
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Regrouping by application

* The Modulation and Coding schemes
(MCSs) are regrouped
— Class 1: 50Mbps~1.5Gbps (Some mandatory)
— Class 2: 1.6Gbps~3Gbps (All optional)
— Class 3: 3Gbps~6Gbps (All optional)
— Class 4: SC OOK and DRB (child piconet only)

 FECs reduced to two types: RS and LDPC

Submission Slide 12 Various Authors
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Selected MCS by class

« Class 1 (3 MCSs)
— n/2-BPSK with:
.« RS(255,239): 50.6/379.6/759.2/1518.4 Mbps*
« LDPC(576,288): 810.0 Mbps
+ LDPC(576,432): 607.5/1215.0 Mbps™>™*

e Class 2 (5 MCSs)
— n/2-QPSK with:
« RS(255,239): 3036.7 Mbps
« LDPC(576,288): 1620.0 Mbps
. LDPC(576,432): 2430.0 Mbps
« LDPC(576,504): 2835.0 Mbps
 LDPC(1440,1344): 3024.0 Mbps

* Spreading factors (SFs) are 32/4/2/1
** Spreading factors (SFs) are 2/1
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Selected MCS by class

« Class 3 (2 MCSs)
— m/2-Star 8QAM with RS(255,239): 4555.1 Mbps
— 1/2—16QAM with RS(255,239): 6073.4 Mbps

« Class 4 (2 MCSs)
— OOK with RS§(255,239): 759.2/1518.4** Mbps
— DRB with RS(255,239): 3036.7 Mbps

** Spreading factors (SFs) are 2/1
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Conclusions

e 40 MCSs has been reduced to 10+2
through “HARD WORK”

* The new set of MCS should meet market
requirements

* This may contribute to speed up the
standardization process: less number of
comments expected
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Appendix 1
MCS table confirmed in Atlanta
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SC mode (CR, MLR, MR)

MCS MC? . Data S}/Cr:]:]ti)sl Modulation Spreading FEC FEC PIII_(()atn\évtcr)\rd Burst Length
Class Identifie| Rate Rate Scheme factor Type Rate (Symbols (Syn'_lbols
r (Mbps) (Mcps) /chips) /chips)
CR :CR(LR1): 50.2 1728  : n2-BPSK/(G)MSK @ 32 RS(255,239) 0.937 0 256
MLR MLR(LR13): 1506.6 : 1728  : ©/2-BPSK/(G)MSK : 1 RS(255,239) 0.937 16 256
: LR1(CR) : 50.2 1728  : n/2-BPSK/(G)MSK : 32 RS(255,239) 0.937 : 0 256
. LR2 1883 : 1728  : w2BPSK(GMSK: 8  © RS(265239) : 0837 : 16 256
. LR3 : 3766 : 1728  : n/2-BPSK/(G)MSK : 4 . RS(255,239) : 0.937 : 16 : 256
. LR4 4019 : 1728  : W2-BPSK(GMSK : 2  : LDPC(576288) : 0500 : 16 i 286
LR5 401.9 1728 ©/2-BPSK/(G)MSK 2 CC(R=1/2,K=5) : 0.500 16 256
..... R A ey B L B R St S
. LR7 17033 © 1728  : m2-BPSK(GMSK : 2 LDPC(576504) : 0875 : 16 i 286
LR LR8 . 7933 128 - n/2-BPSK/I(G)MSK = 2 G RS(255,239) @ 0937 : 16 i 256
..... LR9 : 8037 : 1728 @ n/2BPSK/(GMSK: 1 . LDPC(576,288) : 0500 : 16 @ 25
LR10 1071.6 1728 1/2-BPSK/(G)MSK 1 CC(R=2/3,K=5) : 0.667 16 256
. LRM1_ 12056 : 1728 w2BPSK(GMSK : 1 LDPC(576432) : 0750 @ 16 = 256
.... LR12 @ 14065 @ 1728  : w/2BPSKIGMSK : 1 : LDPC(576504) : 0875 : 16 @ 256
&T% 1506.6 1728 1/2-BPSK/(G)MSK 1 RS(255,239) 0.937 16 256
. LR14 15066 : 1728 i DualRailBipolar : 2 © RS(255239) : 0837 : 16 256
. LR15 1607.4 - . 1728 s w2-QPSK o 1. LDPC(576,288) : 0.500 : 16 256
: LR16 3766 1 . 864 i n/2-BPSK/(G)MSK : 2 i RS(255,239)  : 0937 : ... 16 256
LR17 1506.6 864 1/2-QPSK 1 RS(255,239) 0.937 16 256
. MR1 121433 1 1728 @2-QPSK | 1 CC(R=2/3,K=5) : 0.667 16 _ 256
MR i MR2 24112 i 1728 i w2-QPSK i 1 LDPC(576432) : 0750 : 16 i 266
. MR3 D 28066 1 1728 1 w2star8QAM 1 ECC(FF;;(ZQQ;‘”&E 0582 16 _ 256
..... T R iy T R ST
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SC mode (HR,SC-O0OK)

Data Symk_)ol . . Pilot Word Burst Length
MCS MCS /Chip Modulation Spreading FEC FEC Length
Class | Identifier (f\{/lathS) Rate Scheme factor Type Rate (Symbols (izmggs
(Mcps) /chips)
HR1  : 30006 : 1728 n/2-QPSK : 1 : LDPC(1440,1344) : 0.933 : 16 256
..... HR230132 ....... 1728 ........ n/2QPSK1 ............. Rs(255239)093716 ......... 256 ........
...... HR3301321728Dua|Ra||B|po|ar1Rs(255239)093716256
...... HR43214917287[/2N38QA|\/|1TC|\/|(R=1/2K=5)066716256
...... HR5321491723Dua|Ra||B|po|ar1Uncoded1ooo16256
..... HR636167 ....... 1728 ........ n/2-8PSK ...... 1 .......... |_D|:>C(576432)075016 ........ 256 ........
...... HR7421001728n/23tar3QA|\/|1Rs(6355)037316256
. HRs ........ 42195 ......... 1728 .............. n/z_ gps K ............. 1 .......... LDPC(576504) Sl o 875 i 1 6 ................. 256 ........
...... HR94500817287~5/2—8PSK1LDPC(14401344)093316256
..... HR1O451971728R/28PSK1RS(255239)093716256
..... HR11451971728n/2N38QAM1RS(255239)093716256
..... HR1248223172875/2-160AM1TCM(R:2/3K:5)075016256
..... HR1348223172875/216QAM1LDPC(576432)075016256
..... HR1456260172875/216QAM1LDPC(576504)087516256
..... HR15602631728,[/2_16QAM1R3(255239)093716256
SCOOK1 50.2 1728 OOK ; 32 : RS(255,239) 0.937 0 256
. SCOOK2 ....... 3766 .......... 1728 ................. o OK ................ 4 ............ RS(255239)093716 ................. 256 ........
o sco0K3 ....... 7533 .......... 1728 ................. o OK ................ 2 ............. Rs(255239)093716 ................. 256 ........
SCQQK415056 ........ 1728 ................ o oK ................ 1 ............ RS(255239)093716 ................. 256 ........
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Appendix 2
Updated MCS table
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Class 1 and 2

MCS MCS PHY-SAP Modulation Spreading FEC FEC
Class Identifier rate Scheme factor Type Rate
Mbs
50.6(CR)/379.6/
cess | LR Irseznistsaquiry| | WEBPSKIOMSK ) samaai ) FeesEE o
1 LR2 607.5/1215.0 n/2-BPSK/(G)MSK 2/1 LDPC(576,432) 0.750
LR3 810.0 n/2-BPSK/(G)MSK 1 LDPC(576,288) 0.500

n/2-QPSK LPDC(576,288)

n/2-QPSK LPDC(576,432)

n/2-QPSK LDPC(576,504)

n/2-QPSK LDPC(1440,1344)
n/2-QPSK 1 RS(255,239)
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Class 3 and 4

MCS MCS PHY-SAP Modulation Spreading FEC FEC
Class Identifier rate Scheme factor Type Rate
Mbs
Class HR1 4555.1 n/2-Star 8QAM 1 RS(255,239) 0.937
3 HR2 6073.4 n/2-16QAM 1 RS(255,239) 0.937
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