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-------------------------------  Text Start  --------------------------------------------------- 
3. Advanced Air Interface 

3.1. Physical layer 
Introduction
OFDMA symbol description, symbol parameters and transmitted signal 
Frame Structure
Reserved

Downlink physical structure

Downlink physical control

Downlink MIMO transmission schemes
Downlink MIMO architecture and data processing
Transmission schemes for data channels
3.1.1.1.1. Encoding, precoding and mapping of SU-MIMO
3.1.1.1.2. Encoding, precoding and mapping of MU-MIMO
3.1.1.1.3. Mapping of data subcarriers

3.1.1.1.4. Mapping of pilot subcarriers
3.1.1.1.5. Usage of MIMO modes
3.1.1.1.6. Feedback mechanisms and operation
3.1.1.1.6.1. Downlink post-processing CINR measurement feedback
The reported channel quality indicator has two three types: wideband CQI, subband CQI and specified CQI.
The wideband CQI is one average CQI over whole band. 

The subband CQI is one average CQI over the subband. 

The specified CQI is the CQI estimated at certain resource unit indicated by BS.

For MU-MIMO feedback modes, the CQI is calculated at the MS assuming that the interfering users are scheduled by the serving BS using rank-1 precoders orthogonal to each other and orthogonal to the rank-1 precoder represented by the reported PMI. 
In OL region, the CQI estimation can be based on either the precoded pilot or midamble.  For Non-OL region, the CQI estimated shall be based on midamble.

The definition of the reported CINR (CQI) is the reference MCS level, which is defined in Table XXX The exact measurement method used to derive the CQI feedback is implementation specific. 

For MU MIMO, only rank-1 CQI is used.

For SU MIMO, the CQI and rank are jointly coded and feedbacked through Primary-CQICH or Second-CQICH. The CQI together with the rank (when applicable) composes the spectral efficiency value reported by the AMS. This value corresponds to the expected block error rate which is the closest, but not exceeding, a specific target error rate. 

MS reports the combination of CQI and rank as defined in table YYY

Table YYY Combination of CQI and rank 

	Index
	MCS level 
	Rank

	1
	QPSK 1/2 rep 6
	1

	2
	QPSK 1/2 Rep 4
	1

	3
	QPSK 1/2 Rep 2
	1

	4
	QPSK 1/2 
	1

	5
	
	

	…
	…
	…

	17
	QPSK 1/2 
	2

	18
	QPSK 3/5
	2

	…
	
	

	…
	
	


The CQI feedback shall apply to the feedback MIMO mode indicated by the corresponding Feedback Allocation IE and the format indication.  Refer to Section XXX.
3.1.1.1.6.2. MIMO mode selection feedback

3.1.1.1.6.3. MIMO feedback information
3.1.1.1.6.4. MIMO feedback modes
Each MIMO transmission mode can have one or several kind of MIMO feedback modes. When allocating a feedback channel, the MIMO feedback mode shall be indicated to the MS, and the MS will feedback information accordingly.
The description of MIMO feedback modes and corresponding supported MIMO transmission modes is shown in Table xx. The detailed description of feedback and MS processing are in the following subsections.
Table xx MIMO feedback modes

	Feedback mode
	Description
	Feedback content
	Type of RU
	Supported 
MIMO transmission mode
	Parameters

	Mode 0
	OL SU MIMO STBC/SM (Diversity)
	1. Rank

2. Wideband CQI
	Diversity

(DRU, Mini-band based CRU)
	MIMO mode 0, and MIMO mode 1 support the flexible adaptation between the two  modes

Rank 1: means the SFBC CQI

Rank >=2: means the SM CQI.

In DRU, Mt=2 for SM.

In Miniband: based CRU, Mt >=2 for SM
	

	Mode 1 
	OL SU
MIMO SM

(Diversity)
	1. Rank

2. Wideband CQI
	Diversity

(DRU, Mini-band based CRU)
	MIMO mode 1


	

	Mode 2
	OL SU
MIMO SM

(localized)
	1. Rank
2. Subband CQI

3. Subband Selection 
	Localized (Subband based CRU, Mini-band based CRU)
	MIMO mode 1

	

	Mode 3
	CL SU MIMO (localized)
	1. Rank

2. Subband CQI
3. Subband PMI

4.Subband selection 
5.Correlation matrix (for adptive codebook mode)
	Localized (Subband based CRU, Mini-band based CRU)
	MIMO mode 2
	

	Mode 4
	CL SU MIMO (Diversity)
	1. Rank

2. Wideband CQI
3. Correlation matrix
	Diversity

(DRU, Mini-band based CRU)
	MIMO mode 2 (Mt=1)
	

	Mode 5
	OL MU MIMO
(localized)
	1. Subband CQI
2. Suband Selection 
3. Stream indicator


	Localized (Subband based CRU, Mini-band based CRU)
	MIMO mode 3
	

	Mode 6
	CL MU MIMO
(localized)
	1. Subband CQI
4. Subband PMI

5. Subband Selection 
6. Correlation matrix (for adptive codebook mode)
	Localized (Subband based CRU, Mini-band based CRU)
	MIMO mode 4
	

	Mode 7 
	CL MU MIMO
(Diversity)
	1. Wideband CQI

2. Correlation matrix 
	Diversity 

(DRU, Mini-band based CRU)
	MIMO mode 4
	


Notes: Subband CQI may consist of the Average CQI (Ave_CQI) among the best-M CQIs and the differential CQI (Diff_CQI).

3.1.1.1.6.4.1. MIMO feedback 0

MIMO feedback mode 0 is used for the OL-SU SFBC and SM adaptation in diversity permutation.

In the mode, the MS estimates the wideband CQI for both SFBC and SM, and reports the index of joint coded CQI and rank. The table of CQI/rank joint coding is defined XXX.

Rank-1 means the SFBC.
3.1.1.1.6.4.2. MIMO feedback 1

MIMO feedback mode 0 is used for the OL-SU SM with rank adaptation in diversity permutation. When rank equals to 1, it means the rank-1 precoder.

3.1.1.1.6.4.3. MIMO feedback 2

MIMO feedback mode 2 is used for the OL-SU SM in localized permutation for frequency selective scheduling.
The rank information indicates the preferred number of streams for SM. The subband CQI shall correspond to the selected rank.
The details of format are defined in Section XXX.
3.1.1.1.6.4.4. MIMO feedback 3

MIMO feedback mode 3 is used for the CL-SU SM in localized permutation for frequency selective scheduling.

The rank information indicates the preferred number of streams for SM. The subband CQI shall correspond to the selected rank. 
The feedback content for base codebook mode includes

a) wideband CQI and rank in primary CQICH
b) subband CQI, subband PMI in secondary CQICH

The feedback content for adaptive codebook mode includes
a) wideband CQI and rank in primary CQICH
b) subband CQI, subband PMI in secondary CQICH

   c) correlated matrix through MAC message 

The details of format are defined in Section XXX.
3.1.1.1.6.4.5. MIMO feedback 4

The MIMO feedback mode 4 is used for the CL SU MIMO using long-term beamforming.

In this mode, MS shall feedback the wideband CQI and rank through primary CQICH, and the correlation matrix through MAC message.

The wideband CQI shall be estimated at the MS assuming long-term precoding at the BS using correlation matrix reported by the MS.
In this feedback mode, rank shall be always 1. 
The details of format are defined in Section XXX.
3.1.1.1.6.4.6. MIMO feedback 5

The MIMO feedback mode 5 is used for OL MU MIMO in localized permutation with frequency selective scheduling.

In the mode, MS shall feedback the subband selection, stream indicator and the corresponding CQI.

The details of format are defined in Section XXX.

3.1.1.1.6.4.7. MIMO feedback 6
The MIMO feedback mode 6 is used for CL MU MIMO in localized permutation with frequency selective scheduling.

In the mode, MS shall feedback the subband selection, corresponding CQI and subband PMI through secondary CQICH.

The subband CQI refers to the CQI of the best spatial stream in the subband (rank is always 1).
Rank-1 base codebook (or its subset) is used to estimate the PMI in one subband.

The feedback content for base codebook mode includes


a) wideband CQI and rank in primary CQICH
b) subband CQI, subband PMI in secondary CQICH

The feedback content for adaptive codebook mode includes

a) wideband CQI and rank in primary CQICH
b) subband CQI, subband PMI in secondary CQICH

   c) correlated matrix through MAC message 

The details of format are defined in Section XXX.
3.1.1.1.6.4.8. MIMO feedback 7
The MIMO feedback mode 7 is used for CL MU MIMO in diversity permutation (long-term beamforming MU MIMO)

In the mode, MS shall feedback the wideband CQI (rank is limited to 1), and the correlation matrix (transmitted using MAC message).

The wideband CQI shall be estimated at the MS assuming long-term precoding at the BS using correlation matrix reported by the MS.
The details of format are defined in Section XXX .
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