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Proposed modification to support 8 streams of DL MU-MIMO and UL CSM
in IEEE P802.16m/D4 (16.3.7.1.3)
Sangheon Kim, Taeyong Kim, Hokyu Choi, and Heewon Kang
Samsung Electronics
Introduction
In MU-MIMO mode, the total number of streams is limited to four for both downlink and uplink. However, in terms of the peak rate, under the condition that AMSs have 2 or 4 antennas, 8 streams should be supported in MU-MIMO. Therefore, this contribution proposes the modification for support of 8streams in downlink MU-MIMO and in uplink CSM. To support 8streams in DL MU-MIMO, Si field in DL basic assignment A-MAP IE needs to be modified. Since there are already several reserved cases in Si field, we can use those without using any additional bit. For 8stream CSM, some fields of UL basic assignment A-MAP IE should be changed and 8stream pilot pattern should be defined. In CSM mode in UL basic assignment A-MAP IE, three fields, Mt, TNS, and SI, use 2bits, respectively. To indicate 8streams CSM without using additional bits, we can use the same joint-encoding scheme (6bits) as CSM Format of UL CSM Beamforming A-MAP IE. As well as the change in the basic assignment A-MAP IEs, we provide the required changes in MIMO section.
Proposed AWD text has been underlined in blue, AWD text that has been deleted has been marked in red and struck through and existing AWD text is shown in black.
References
[1] DRAFT Amendment to IEEE Standard for Local and metropolitan area networks, P80216m/D4, Feb. 2010.

Text Proposal

<Modify the section 16.3.6.5.2.4.1 on line 39, page 461 as shown >
_____________________________​​​​​​__Begin proposed text change #1 _________________________________
16.3.6.5.2.4.1 DL basic assignment A-MAP IE
Table 821 describes the fields in a DL Basic Assignment A-MAP IE used for resource assignment in the DL.
A-MAP IE Type: Defines the structure of the assignment A-MAP IE for the bits in the assignment A-MAP IE following the A-MAP IE type field. A-MAP IE Type distinguishes between assignment A-MAP IEs used for the UL/DL, and assignment A-MAP IEs used for resource allocation and control signaling. Additional A-MAP IE types are reserved for future use.

Mt : Number of streams in transmission. The DL pilot pattern with Mt streams shall be used in the allocated resource.

Si: Index used to identify the combination of the number of streams and the allocated pilot stream index in a transmission with MU-MIMO, and the modulation constellation of paired user in the case of 2 stream trans​mission. For Co-MIMO transmission to two users, the ABS shall indicate to one AMS a total number of
	Table 821 - DL basic assignment A-MAP IE

	Syntax
	Size in bits 
	Description/Notes

	DL_Basic_Assignment_A-MAP_IE() {
	
	

	A-MAP IE Type
	4
	DL Basic Assignment A-MAP IE

	ISizeOffset
	5
	Offset used to compute burst size index 

	MEF
	2
	MIMO encoder format

0b00: SFBC

0b01: Vertical encoding

0b10: Multi-layer encoding

0b11: CDR

	if (MEF == 0b01){
	
	Parameters for vertical encoding

	Mt 
	3
	Number of streams in transmission[image: image1.wmf]M
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Nt : Number of transmit antennas at the ABS

0b000: 1 stream

0b001: 2 streams

0b010: 3 streams

0b011: 4 streams

0b100: 5 streams

0b101: 6 streams

0b110: 7 streams

0b111: 8 streams

	Reserved
	2
	Reserved bit

	} else if(MEF == 0b10) {
	
	Parameters for Multi-layer encoding

	Si
	5
	Index used to identify the combination of the number of streams and the allocated pilot stream index in a transmission with MU-MIMO , and the modulation constellation of paired user in the case of 2 stream transmission

0b00000: TNS = 2 streams with PSI=stream0 and other modulation =QPSK

0b00001: TNS = 2 streams with PSI=stream0 and other modulation =16QAM

0b00010: TNS = 2 streams with PSI=stream0 and other modulation =64QAM

0b00011: TNS = 2 streams with PSI=stream0 and other modulation information not available

0b00100: TNS = 2 streams with PSI=stream1 and other modulation =QPSK

0b00101: TNS = 2 streams with PSI=stream1 and other modulation =16QAM

0b00110: TNS = 2 streams with PSI=stream1 and other modulation =64QAM

0b00111: TNS = 2 streams with PSI=stream1 and other modulation information not available
0b01000: TNS = 3 streams with PSI=stream0
0b01001: TNS = 3 streams with PSI=stream1
0b01010: TNS = 3 streams with PSI=stream2

0b01011: TNS = 4 streams with PSI=stream0
0b01100: TNS = 4 streams with PSI=stream1

0b01101: TNS = 4 streams with PSI=stream2
0b01110: TNS = 4 streams with PSI=stream3

0b01111: TNS = 3 streams with PSI=stream0 and stream1 
0b10000: TNS = 4 streams with PSI=stream0 and stream1

0b10001: TNS = 4 streams with PSI=stream2 and stream3

0b10010~0b11111: n/a
0b10010: TNS = 8 with PSI=stream0

0b10011: TNS = 8 with PSI=stream1

0b10100: TNS = 8 with PSI=stream2
0b10101: TNS = 8 with PSI=stream3

0b10110: TNS = 8 with PSI=stream4

0b10111: TNS = 8 with PSI=stream5

0b11000: TNS = 8 with PSI=stream6

0b11001: TNS = 8 with PSI=stream7

0b11010: TNS = 8 with PSI=stream0 and stream1

0b11011: TNS = 8 with PSI=stream2 and stream3
0b11100: TNS = 8 with PSI=stream4 and stream5

0b11101: TNS = 8 with PSI=stream6 and stream7

0b11110: reserved

0b11111: reserved

	} else {
	
	

	Reserved
	5
	Reserved bit

	}
	
	

	Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index

10 MHz: 11 bits for resource index

20 MHz: 11 bits for resource index

Resource index includes location and allocation size.

	Long TTI Indicator
	1
	Indicates number of AAI subframes spanned by the allocated resource. 

0b0: 1 AAI subframe (default)

0b1: 4 DL AAI subframes for FDD or all DL AAI subframes for TDD

	HFA
	3
	HARQ Feedback Allocation

	AI_SN
	1
	HARQ identifier sequence number

	ACID
	4
	HARQ channel identifier

	SPID
	2
	HARQ subpacket identifier for HARQ IR

0b00: 0 

0b01: 1 

0b10: 2 

0b11: 3

	CRV 
	1
	Constellation Rearrangement Version

0b0: 0
0b1: 1

	Reserved
	1
	Reserved bits

	}
	
	


__________________________​​​​​​______End proposed text change #1 _________________________________
<Modify the section 16.3.6.5.2.4.2 on line 34, page 467 as shown >
_____________________________​​​​​​__Begin proposed text change #2 _________________________________
16.3.6.5.2.4.2 UL basic assignment A-MAP IE

Table 822 describes the fields in a UL Basic Assignment A-MAP IE used for resource assignment in the UL.  
In the UL, the amount of LRUs that the ABS allocates to a specific AMS, starting in a specific AAI sub​rame, shall not be larger than the amount of LRUs in that AAI subframe over all used carriers. This limita​tion considers both bursts that are long TTI and bursts that are not.

TNS: Total number of streams in the LRU for CSM

SI: First pilot index for CSM.

PF: Precoding flag to indicate adaptive or non-adsptive precoding.

PMI: Precoding matrix index .

SU-PMI Indicator: Flag to indicate if both SU-MIMO and PMI are signaled 

CSM: Flag to indicate if CSM is signaled
Table 822 UL basic assignment A-MAP IE*

	Syntax
	Size in bits 
	Description/Notes

	UL_Basic_Assignment_A-MAP_IE() {
	-
	-

	   A-MAP IE Type
	4
	UL Basic Assignment A-MAP IE 

	   ISizeOffset
	5
	Offset used to compute burst size index 

	   PMI Indicator
	1
	Flag to indicate if PMI is signaled explicitly

0b0: PMI not signaled explicitly

0b1: PMI signaled explicitly

	   CSM
	1
	Flag to indicate CSM

0b0: SU-MIMO

0b1: CSM

	   if (PMI Indicator == 0b0){
	
	PMI not signaled

	      if (CSM == 0b0){
	
	SU-MIMO
(Adaptive without PMI or Non- adaptive)

	         MEF
	1
	MIMO encoder format

0b0: SFBC

0b1: Vertical encoding

Non-adaptive precoding shall be used at the AMS with SFBC. Mt shall be ignored with SFBC.

	         if (MEF == 0b1){
	
	

	               Mt
	2
	Number of streams in transmission (Mt <= Nt ), up to 4 streams per AMS supported. Nt is the number of transmit antennas at the AMS.

0b00: 1 stream

0b01: 2 streams

0b10: 3 streams

0b11: 4 streams

	            PF
	1
	Precoding flag for SU-MIMO when PMI is not signaled

0b0: Non-adaptive precoding

0b1: Adaptive precoding using the precoder of rank Mt of the AMS's choice

	            Reserved
	4
	Reserved bits

	         else{         
	
	

	            Reserved
	7
	Reserved bits

	         }
	
	

	      else{
	
	CSM (without PMI)

(Adaptive without PMI or Non- adaptive)

	         CSM Format
	6
	For non CSM, modes, TNS = Mt. For CSM modes the following combinations apply for upto 8 streams

0b000000: TNS = 2, Mt=1, SI =1

0b000001: TNS = 2, Mt =1, SI =2

0b000010: TNS = 3, Mt =1, SI =1

0b000011: TNS = 3, Mt =1, SI =2

0b000100: TNS = 3, Mt =1, SI =3

0b000101: TNS = 3, Mt =2, SI =1

0b000110: TNS = 3, Mt =2, SI =2

0b000111: TNS = 4, Mt =1, SI =1

0b001000: TNS = 4, Mt =1, SI =2

0b001001: TNS = 4, Mt =1, SI =3

0b001010: TNS = 4, Mt =1, SI =4

0b001011: TNS = 4, Mt =2, SI =1

0b001100: TNS = 4, Mt =2, SI =2

0b001101: TNS = 4, Mt =2, SI =3

0b001110: TNS = 4, Mt =3, SI =1

0b001111: TNS = 4, Mt =3, SI =2
0b010000: TNS = 8, Mt =1, SI =1

0b010001: TNS = 8, Mt =1, SI =2

0b010010: TNS = 8, Mt =1, SI =3

0b010011: TNS = 8, Mt =1, SI =4

0b010100: TNS = 8, Mt =1, SI =5

0b010101: TNS = 8, Mt =1, SI =6

0b010110: TNS = 8, Mt =1, SI =7

0b010111: TNS = 8, Mt =1, SI =8

0b011000: TNS = 8, Mt =2, SI =1

0b011001: TNS = 8, Mt =2, SI =2

0b011010: TNS = 8, Mt =2, SI =3

0b011011: TNS = 8, Mt =2, SI =4

0b011100: TNS = 8, Mt =2, SI =5

0b011101: TNS = 8, Mt =2, SI =6

0b011110: TNS = 8, Mt =2, SI =7

0b011111: TNS = 8, Mt =3, SI =1

0b100000: TNS = 8, Mt =3, SI =2

0b100001: TNS = 8, Mt =3, SI =3

0b100010: TNS = 8, Mt =3, SI =4

0b100011: TNS = 8, Mt =3, SI =5

0b100100: TNS = 8, Mt =3, SI =6

0b100101: TNS = 8, Mt =4, SI =1

0b100110: TNS = 8, Mt =4, SI =2

0b100111: TNS = 8, Mt =4, SI =3

0b101000: TNS = 8, Mt =4, SI =4

0b101001: TNS = 8, Mt =4, SI =5

0b101010~0b111111: reserved


	          PF
	1
	Precoding flag for SU-MIMO when PMI is not signaled

0b0: Non-adaptive precoding

0b1: Adaptive precoding using the precoder of rank Mt of the AMS's choice

	          Reserved
	1
	

	      }
	
	

	   else {
	
	PMI signaled explicitly

	      if (CSM == 0b0){
	
	SU-MIMO with PMI

	         Mt
	2
	Number of streams in transmission (Mt <= Nt ), up to 4 streams per AMS supported. Nt is the number of transmit antennas at the AMS.

0b00: 1 stream

0b01: 2 streams

0b10: 3 streams

0b11: 4 streams

	         PMI
	6
	4 bits PMI for Nt = 2, first 2 MSB set to 0

6 bits PMI for Nt = 4

	      }
	
	

	      else {
	
	CSM with PMI

	         CSM Format
	4
	For non CSM, modes, TNS = Mt. For CSM modes the following combinations apply for upto 4 streams

0b0000: TNS = 2, Mt=1, SI =1

0b0001: TNS = 2, Mt =1, SI =2

0b0010: TNS = 3, Mt =1, SI =1

0b0011: TNS = 3, Mt =1, SI =2

0b0100: TNS = 3, Mt =1, SI =3

0b0101: TNS = 3, Mt =2, SI =1

0b0110: TNS = 3, Mt =2, SI =2

0b0111: TNS = 4, Mt =1, SI =1

0b1000: TNS = 4, Mt =1, SI =2

0b1001: TNS = 4, Mt =1, SI =3

0b1010: TNS = 4, Mt =1, SI =4

0b1011: TNS = 4, Mt =2, SI =1

0b1100: TNS = 4, Mt =2, SI =2

0b1101: TNS = 4, Mt =2, SI =3

0b1110: TNS = 4, Mt =3, SI =1

0b1111: TNS = 4, Mt =3, SI =2

	         PMI
	4
	4 bits PMI

	      }
	
	

	   }
	
	

	   Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index
10 MHz: 11 bits for resource index
20 MHz: 11 bits for resource index

Resource index includes location and allocation size 

	   Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource. 

0b0: 1 subframe (default)

0b1: 4 UL subframes for FDD or all UL subframes for TDD

If number of DL subframes, Dis less than number of UL subframes, U, Long TTI Indicator= 0b1

	   HFA
	3
	HARQ Feedback Allocation 

	   AI_SN
	1
	HARQ identifier sequence number

	   ACID
	4
	HARQ channel identifier

	   Reserved
	1 
	Reserved bit

	}
	-
	-


Table 822 UL basic assignment A-MAP IE*

	Syntax
	Size in bits 
	Description/Notes

	UL_Basic_Assignment_A-MAP_IE() {
	-
	-

	   A-MAP IE Type
	4
	UL Basic Assignment A-MAP IE 

	   ISizeOffset
	5
	Offset used to compute burst size index 

	   Mt
	2
	Number of streams in transmission (Mt <= Nt ), up to 4 streams per AMS supported. Nt is the number of transmit antennas at the AMS.

0b00: 1 stream

0b01: 2 streams

0b10: 3 streams

0b11: 4 streams

	   SU-PMI Indicator
	1
	Flag to indicate if both SU-MIMO and PMI are signaled.

0b0: SU MIMO without PMI indication, or CSM without PMI indication

0b1: SU MIMO with PMI indication 

	   if (SU-PMI Indicator == 0b0){
	
	

	      CSM
	1
	Flag to indicate CSM

0b0: SU-MIMO

0b1: CSM

	      if (CSM == 0b0){
	
	

	         MEF
	1
	MIMO encoder format

0b0: SFBC

0b1: Vertical encoding

Non-adaptive precoding shall be used at the AMS with SFBC. Mt shall be ignored with SFBC.

	         if (MEF == 0b0){
	
	

	            Reserved
	4
	Reserved bits

	         else if (MEF == 0b1){
	
	

	            PF
	1
	Precoding flag for SU-MIMO when PMI is not signaled

0b0: Non-adaptive precoding

0b1: Adaptive precoding using the precoder of rank Mt of the AMS's choice

	            Reserved
	4 3
	Reserved bits

	         }
	
	

	      }else if (CSM == 0b1){
	
	Parameters for CSM 

	         PF
	1
	Precoding flag for CSM when PMI is not signaled

0b0: Non-adaptive precoding

0b1: Adaptive precoding using the precoder of rank Mt of the AMS's choice

	         TNS
	2
	Total number of streams in the LRU for CSM

0b00: reserved

0b01: 2 streams

0b10: 3 streams

0b11: 4 streams

	         SI
	2
	First pilot index for CSM with TNS = 2 streams: 0b00, 0b01

First pilot index for CSM with TNS = 3,4: 0b00, 0b01, 0b10, 0b11

	      }
	
	

	   }else if (SU-PMI Indicator == 0b1){
	
	Parameters for SU-MIMO with PMI ( adaptive precoding)

	      PMI
	6
	4 bits PMI for Nt = 2, first 2 MSB set to 0

6 bits PMI for Nt = 4

	  }
	
	

	   Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index
10 MHz: 11 bits for resource index
20 MHz: 11 bits for resource index

Resource index includes location and allocation size 

	   Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource. 

0b0: 1 subframe (default)

0b1: 4 UL subframes for FDD or all UL subframes for TDD

If number of DL subframes, Dis less than number of UL subframes, U, Long TTI Indicator= 0b1

	   HFA
	3
	HARQ Feedback Allocation 

	   AI_SN
	1
	HARQ identifier sequence number

	   ACID
	34
	HARQ channel identifier

	   Reserved
	12 
	Reserved bit

	}
	-
	-


*A 16 bit CRC is generated based on the contents of the UL Basic Assignment A-MAP IE. The CRC is masked by the Station ID.
_____________________________​​​​​​____End proposed text change #2_________________________________
<Modify the section 16.3.7.1.3 on line 62, page 533 as shown >

_____________________________​​​​​​__Begin proposed text change #3 _________________________________
16.3.7.1.3 Downlink MIMO modes
There are six MIMO transmission modes for unicast DL MIMO transmission as listed in Table 844.

	Table 844 - Downlink MIMO modes

	Mode index
	Description
	MIMO encoding format (MEF)
	MIMO precoding

	Mode 0
	OL SU-MIMO (Tx diversity)
	SFBC
	non-adaptive

	Mode 1
	OL SU-MIMO (SM)
	VE
	non-adaptive

	Mode 2
	CL SU-MIMO (SM)
	VE
	adaptive

	Mode 3
	OL MU-MIMO (SM) 
	ME
	non-adaptive

	Mode 4
	CL MU-MIMO (SM) 
	ME
	adaptive

	Mode 5
	OL SU-MIMO (Tx diversity)
	CDR
	non-adaptive


.

The allowed values of the parameters for each DL MIMO mode are shown in Table 845.
	Table 845 - DL MIMO parameters

	
	Number of transmit antennas
	STC rate per MIMO layer
	Number of MIMO streams
	Number of subcarriers
	Number of MIMO layers

	
	Nt
	R
	Mt
	NF
	L

	MIMO mode 0
	2
	1
	2
	2
	1

	
	4
	1
	2
	2
	1

	
	8
	1
	2
	2
	1

	MIMO mode 1 and MIMO mode 2
	2
	1
	1
	1
	1

	
	2
	2
	2
	1
	1

	
	4
	1
	1
	1
	1

	
	4
	2
	2
	1
	1

	
	4
	3
	3
	1
	1

	
	4
	4
	4
	1
	1

	
	8
	1
	1
	1
	1

	
	8
	2
	2
	1
	1

	
	8
	3
	3
	1
	1

	
	8
	4
	4
	1
	1

	
	8
	5
	5
	1
	1

	
	8
	6
	6
	1
	1

	
	8
	7
	7
	1
	1

	
	8
	8
	8
	1
	1

	MIMO mode 3 and MIMO mode 4
	2
	1
	2
	1
	2

	
	4
	1
	2
	1
	2

	
	4
	1
	3
	1
	3

	
	4
	1
	4
	1
	4

	
	8
	1
	2
	1
	2

	
	8
	1
	3
	1
	3

	
	8
	1
	4
	1
	4

	MIMO mode 4
	4
	2 and 1*
	3
	1
	2

	
	4
	2 and 1**
	4
	1
	3

	
	4
	2
	4
	1
	2

	
	8
	2 and 1*
	3
	1
	2

	
	8
	2 and 1**
	4
	1
	3

	
	8
	2
	4
	1
	2

	
	8
	1
	8
	1
	8

	
	8
	2 and 1***
	8
	1
	7

	
	8
	2 and 1****
	8
	1
	6

	
	8
	2 and 1*****
	8
	1
	5

	
	8
	2
	8
	1
	4

	MIMO mode 5
	2
	1/2
	1
	2
	1

	
	4
	1/2
	1
	2
	1

	
	8
	1/2
	1
	2
	1





* 2 streams to one AMS and 1 stream to another AMS, with 1 layer each.




** 2 streams to one AMS and 1 stream each to the other two AMSs, with 1 layer each.


*** 2 streams to one AMS and 1 stream each to the other six AMSs, with 1 layer each.



**** 2 streams each to two AMSs and 1 stream each to the other four AMSs, with 1 layer each.


***** 2 streams each to three AMSs and 1 stream each to the other two AMSs, with 1 layer each.

Mt refers to the number of MIMO streams transmitted to one AMS with MIMO modes 0, 1, 2 and 5. 

Mt refers to the total number of MIMO streams transmitted to multiple AMS on the same RU with MIMO modes 3 and 4.
__________________________​​​​​​______End proposed text change #3 _________________________________
<Modify the section 16.3.7.2.5.4 on line 18, page 543 as shown >
_____________________________​​​​​​__Begin proposed text change #4 _________________________________
	Table 850 - DL MIMO control parameters

	Parameter
	Description
	Value
	Notes

	Mt
	Number of MIMO streams in transmission
	1 to 8
	Number of MIMO streams in the transmission.

Indicated in DL Basic Assignment A-MAP IE, DL Subband Assignment A-MAP IE, DL Persistent A-MAP IE

	SI
	Index of allocated pilot MIMO stream
	1 to 4
	SI shall be indicated if MEF is HE ME
Indicated in DL Basic Assignment A-MAP IE, DL Subband Assignment A-MAP IE, DL Persistent A-MAP IE

	MFM
	MIMO feedback mode
	Refer to Table 849
	To decide the feedback content and related MS processing

Indicated in Feedback Allocation A-MAP IE, Feedback Polling A-MAP IE

	MaxMt
	Maximum number of MIMO streams
	If Nt = 2(any MFM)
0b0:1

0b1:2

If Nt = 4(any MFM)

0b00:1

0b01:2

0b10:3

0b11:4

If Nt = 8(SU-MIMO MFM 0,1,2,3,4):

0b00:1

0b01:2

0b10:4

0b11:8

If Nt = 8(MU-MIMO MFM 5,6,7):

0b00:1

0b01:2

0b10:3

0b11:4

If Nt = 8(MU-MIMO MFM 6):

0b00:1

0b01:2

0b10:4

0b11:8
	If MFM indicates a SU feedback mode: the maximum STC rate scheduled for each user

If MFM indicates a MU feedback mode: the maximum number of users total streams for all users scheduled on each RU

Indicated in Feedback Allocation A-MAP IE, Feedback Polling A-MAP IE

	CS indication
	Codebook subset type for CL MIMO modes 2 and 4
	Base codebook or codebook subset
	Depending on the MFM and CS indication, the MS shall feedback a PMI from the SU or MU base codebook, or from a subset of the SU or MU of the base codebook.

Indicated in Feedback Allocation A-MAP IE, Feedback Polling A-MAP IE


__________________________​​​​​​______End proposed text change #4 _________________________________
<Modify the section 16.3.8.4 on line 37, page 601 as shown >
_____________________________​​​​​​__Begin proposed text change #5 _________________________________
16.3.8.4 Pilot Structure
Uplink pilot is dedicated to each user and can be precoded or beamformed in the same way as the data sub​carriers of the resource allocation. The pilot structure is defined for up to 4 transmission streams for SU-MIMO and up to 8 transmission streams for CSM. 

The pilot pattern may support variable pilot boosting. When pilots are boosted, each data subcarrier should have the same Tx power across all OFDM symbols in a resource block.

Figure 547 and Figure 548 show the pilot structure for distributed LRUs where the number of streams is one or two, respectively. Figure 549 and Figure 550 contain the one and two-stream pilot patterns for the distrib​uted PUSC LRU. Figure 551, Figure 552, Figure 553 and Figure 554 show the pilot structure for contiguous LRUs where the number of streams is one, two, three or four. Figure xxx shows the pilot structure for contiguous LRUs with 8 streams. Note that the pilot patterns for UL contiguous LRUs are same as in the downlink case. 
__________________________​​​​​​______End proposed text change #5 _________________________________
<Add the following figure after figure 554 on line 61, page 604 as shown >
_____________________________​​​​​​__Begin proposed text change #6 _________________________________
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Figure xxx – Pilot patterns for contiguous LRUs for 8 Tx streams
__________________________​​​​​​______End proposed text change #6 _________________________________
<Modify Table 924 in the section 16.3.10.1.3 on line 20, page 665 as shown >
_____________________________​​​​​​__Begin proposed text change #7 _________________________________
	Table 924 - UL MIMO parameters

	
	Number of transmit antennas
	STC rate per MIMO layer
	Number of MIMO streams
	Number of subcarriers
	Number of MIMO layers

	
	Nt
	R
	Mt
	NF
	L

	MIMO mode 0
	2
	1
	2
	2
	1

	
	4
	1
	2
	2
	1

	MIMO mode 1
	1
	1
	1
	1
	1

	MIMO mode 1 and MIMO mode 2
	2
	1
	1
	1
	1

	
	2
	2
	2
	1
	1

	
	4
	1
	1
	1
	1

	
	4
	2
	2
	1
	1

	
	4
	3
	3
	1
	1

	
	4
	4
	4
	1
	1

	MIMO mode 3 and MIMO mode 4
	1
	1
	1
	1
	1

	
	2
	1
	1
	1
	1

	
	2
	2
	2
	1
	1

	
	4
	1
	1
	1
	1

	
	4
	2
	2
	1
	1

	
	4
	3
	3
	1
	1

	MIMO mode 4
	4
	4
	4
	1
	1


__________________________​​​​​​______End proposed text change #7 _________________________________
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