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Abstract

This document discloses the information according to the document “IEEE TGn comparison criteria” (IEEE 802.11-03/814r31) and “802.11 TGn Functional Requirements” (IEEE 802.11-03/813r12), based on the proposal submiited “TGn MIMO-OFDM PHY Partial Proposal-Specifications” [1]. 
1 Comparison Criteria

	Number
	Name
	Definition
	Disclosure

	CC2
	Regulatory compliance
	The proposal shall state any known problems with regulatory compliance with at least the following domains: USA, Japan, Europe, China.
	Requires the use of 40MHz bandwidth.

	CC11
	Backward compatibility  with 802.11-1999 (Rev 2003) and 802.11g
	Provide a summary description of the means, if any, by which backward compatibility with 802.11-1999 (Rev 2003) and 802.11g is achieved in the band(s) covered by the proposal, including references to the sections in the technical proposal document where the complete details are given.  


	Support concurrent transmissions of two 11a signals in downlink by inserting 11 subcarriers at DC (see Section 2.5.9, [1])

Majority of the PHY such as scrambler, FEC, bit interleaver is unchanged (see Sections 2.2.4,2.2.5,2.5.4, [1]) 

	CC51
	Data rates
	A list of PHY layer data rates, and for each data rate, specify the used modulation techniques, number of Tx antennas, coding rate and bandwidth.

Specify which of the rates are mandatory and which are optional.

For adaptive rate proposals, specify the range of achievable rates or, if possible, state the achievable rates in a closed form expression.
	Tables are found at the end of the document.

Mandatory Mode: 

Table 1 - Rate-dependent parameters for 2×2 Spatial Multiplexing (SM) MIMO-OFDM

Optional Modes:

Table 2 - Rate-dependent parameters for 2×2 STBC MIMO-OFDM

Table 3 - Rate-dependent parameters for 4×2 GSTBC MIMO-OFDM

Table 4 - Rate-dependent parameters for 4×2 STBC MIMO-OFDM


	CC42
	Preambles
	Specify the proposed preambles.

Summarize the important properties of each part the proposed preambles.

Include references to the sections in the technical proposal document where the complete details are given.

Specify how the use of any new preamble affects reception by legacy STA.


	See Section 2.3, [1].

1) Mandatory mode:
 PAPR = 9.9188 

 

2) Optional mode
PAPR = 7.5547

	CC51.5
	Channelization 
	Specify the channelization – i.e. the adjacent channel spacing.    
	0.3125 MHz (= 40 MHz/128)

	CC67
	PER performance in non AWGN channels
	Show either or both of the following two sets of performance curves:

1.) Show the PER curves for 5 supported data rates representative of your rate set including your maximum and minimum rates.  If the proposal supports fewer than 5 data rates, all supported data rates should be shown.  Plot PER versus SNR averaged over time per receive antennas  for PSDUs of length 1000B.  Averaging should occur over a minimum of 100 MPDU errors down to 1% PER. Each packet should use an independent channel realization.

 All models should be run without the fluorescent effect but additionally model D should be run with the fluorescent effect on the highest data rate.  The interferer to carrier energy ratio of the fluorescent effect shall be equal to its average value (0.0203).

The shadowing variance should be 0.  

These simulations are performed using the NLOS version of the specified channel models.

Note: SNR is defined in section 2.
	Data Rates of 48, 96, 216 Mbps are provided for 2x2 SM and 4x2 GSTBC architecture. The coded PER are plotted against SNR in Fig. 1 for Channel model B and Fig. 2 for Channel model E. Fig. 3 illustrates the performance when LDPC is used instead of convolutional codes.
Fig. 4 plots the coded PER for Channel B with LMMSE channel estimation, frequency offset estimation and phase compensation.

Fig. 5 plots the coded PER for Channel E with LMMSE channel estimation, frequency offset estimation and phase compensation.

The imperfect stated in IM1-6 are not entirely implemented.

	
	
	
	

	CC80
	Required changes to 802.11 PHY
	Give a summary description of changes to a legacy 802.11 PHY.  Give references to sections in your specification that give the complete details.
	OFDM modulation over 40MHz channel with FFT size of 128;

Peak data rate of 216 Mbps;

2×2 MIMO supporting both spatial multiplexing and orthogonal STBC in mandatory mode;

4×2 MIMO from access point to terminal station (downlink) supporting groupwise STBC (GSTBC), orthogonal STBC, antenna beamforming, and antenna selection in optional mode;

Linear pre-transform in both frequency and spatial domain to exploit the frequency and spatial diversities;

Efficient training signal design (preambles) that supports robust frequency and timing synchronization and channel estimation;

Low-density parity check (LDPC) code as optional mode;

Support of concurrent transmissions of two 11a signals in downlink with novel subcarrier arrangement.




2 Coverage of Functional Requirements

Each requirement shall be declared to be covered or not covered.  For each requirement relating to measurements, a reference to the document/page showing the appropriate performance measurements should be added.

	Number
	Name
	Coverage (Yes/No)
	Results Reference

	R1
	Single Link HT rate supported
	Yes
	

	R2
	HT rate supported in 20MHz channel
	No
	

	R3
	Supports 5GHz bands
	Yes
	

	R4
	.11a backwards compatibility
	Yes
	

	R5
	.11g backwards compatibility
	N.A.
	

	R6
	Control of support for legacy STA from .11n AP
	Yes
	

	R7
	.11e QoS support
	N.A.
	

	R8
	Spectral Efficiency
	Yes
	

	R9
	Compliance to PAR
	Yes
	


3 References

[1] IEEE 802.11-04-0875-01-000n, TGn MIMO-OFDM PHY Partial Proposal-Specifications
4 Tables and Figures

Table 1 - Rate-dependent parameters for 2×2 Spatial Multiplexing (SM) MIMO-OFDM

	Data rate (Mbps)
	Modulation
	Coding rate

(R)
	Coded bits per subcarrier (NBPSC)
	Coded bits per OFDM symbol (NCBPS)
	Data bits per OFDM symbol (NDBPS)
	Coded bits per MIMO-OFDM symbol

(NMCBPS) 
	Data bits per MIMO-OFDM symbol

(NMDBPS)

	24
	BPSK
	1/2
	1
	96
	48
	192
	96

	36
	BPSK
	3/4
	1
	96
	72
	192
	144

	48
	QPSK
	1/2
	2
	192
	96
	384
	192

	72
	QPSK
	3/4
	2
	192
	144
	384
	288

	96
	16-QAM
	1/2
	4
	384
	192
	768
	384

	144
	16-QAM
	3/4
	4
	384
	288
	768
	576

	192
	64-QAM
	2/3
	6
	576
	384
	1152
	768

	216
	64-QAM
	3/4
	6
	576
	432
	1152
	864


Table 2 - Rate-dependent parameters for 2×2 STBC MIMO-OFDM

	Data rate (Mbps)
	Modulation
	Coding rate

(R)
	Coded bits per subcarrier (NBPSC)
	Coded bits per OFDM symbol (NCBPS)
	Data bits per OFDM symbol (NDBPS)
	Coded bits per MIMO-OFDM symbol

(NMCBPS) 
	Data bits per MIMO-OFDM symbol

(NMDBPS)

	12
	BPSK
	1/2
	1
	96
	48
	96
	48

	18
	BPSK
	3/4
	1
	96
	72
	96
	72

	24
	QPSK
	1/2
	2
	192
	96
	192
	96

	36
	QPSK
	3/4
	2
	192
	144
	192
	144

	48
	16-QAM
	1/2
	4
	384
	192
	384
	192

	72
	16-QAM
	3/4
	4
	384
	288
	384
	288

	96
	64-QAM
	2/3
	6
	576
	384
	576
	384

	108
	64-QAM
	3/4
	6
	576
	432
	576
	432


Table 3 - Rate-dependent parameters for 4×2 GSTBC MIMO-OFDM

	Data rate (Mbps)
	Modulation
	Coding rate

(R)
	Coded bits per subcarrier (NBPSC)
	Coded bits per OFDM symbol (NCBPS)
	Data bits per OFDM symbol (NDBPS)
	Coded bits per MIMO-OFDM symbol

(NMCBPS) 
	Data bits per MIMO-OFDM symbol

(NMDBPS)

	24
	BPSK
	1/2
	1
	96
	48
	192
	96

	36
	BPSK
	3/4
	1
	96
	72
	192
	144

	48
	QPSK
	1/2
	2
	192
	96
	384
	192

	72
	QPSK
	3/4
	2
	192
	144
	384
	288

	96
	16-QAM
	1/2
	4
	384
	192
	768
	384

	144
	16-QAM
	3/4
	4
	384
	288
	768
	576

	192
	64-QAM
	2/3
	6
	576
	384
	1152
	768

	216
	64-QAM
	3/4
	6
	576
	432
	1152
	864


Table 4 - Rate-dependent parameters for 4×2 STBC MIMO-OFDM

	Data rate (Mbps)
	Modulation
	Coding rate

(R)
	Coded bits per subcarrier (NBPSC)
	Coded bits per OFDM symbol (NCBPS)
	Data bits per OFDM symbol (NDBPS)
	Coded bits per MIMO-OFDM symbol

(NMCBPS) 
	Data bits per MIMO-OFDM symbol

(NMDBPS)

	12
	BPSK
	1/2
	1
	96
	48
	96
	48

	18
	BPSK
	3/4
	1
	96
	72
	96
	72

	24
	QPSK
	1/2
	2
	192
	96
	192
	96

	36
	QPSK
	3/4
	2
	192
	144
	192
	144

	48
	16-QAM
	1/2
	4
	384
	192
	384
	192

	72
	16-QAM
	3/4
	4
	384
	288
	384
	288

	96
	64-QAM
	2/3
	6
	576
	384
	576
	384

	108
	64-QAM
	3/4
	6
	576
	432
	576
	432


[image: image1.emf]0 5 10 15 20 25 30 35 40 45

10

-3

10

-2

10

-1

10

0

40MHz BW, 



 1000B packet, Channel Model B

coded PER

SNR per receive antenna

2x2 SM, 48Mbps, CONV

2x2 SM, 96Mbps, CONV

2x2 SM, 216Mbps, CONV

4x2 GSTBC, 48Mbps, CONV

4x2 GSTBC, 96Mbps, CONV

4x2 GSTBC, 216Mbps, CONV


Figure 1: Coded PER performance, Channel B.
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Figure 2 Coded PER performance, Channel E.
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Figure 3 Coded PER performance, Channel B, 216 Mbps.
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Figure 4: Coded PER performance, Channel B, with LMMSE channel estimation, frequency offset estimation and phase compensation.
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Figure 5: Coded PER performance, Channel B with LMMSE channel estimation, frequency offset estimation and phase compensation.
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