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In this document we propose to insert some descriptions for the array training feedback command into the PHY section, along with the LB114 comments shown in the table below.

	CID
	Page
	Sub-clause
	Line #
	Comment
	Proposed Change
	E/T
	Must Be Satisfied?    (enter Yes or No)
	Resolution Status

	5
	105
	11a.2.8.3
	1
	Figure 11a-11 does not contain Array Training Feedback command as commented above.
	In the figure, insert the Array training feedback and ACK for that command after the last array training command.
	T
	Yes
	Accepted

	6
	104
	11a.2.8.3
	9~41
	This description does not contain the Array training feedback command.
	Insert descriptions into this subclause.
	T
	Yes
	Accepted

	72

	105
	11a.2.8.3
	1
	Figure 11a-11 is hard to read
	Large font, simple description
	E
	No
	Accepted




In page 105, we propose to add Array training feedback command into Figure 11a-11 as shown in the next page (CID#5). In this figure, we inserted the Array training feedback and ACK for that command after the last array training command. The revised figure employs lager font and simple descriptions (CID#72).



[image: ]
Figure 11a-11 —Setup sequence for MIMO transmission

In "subclause “11a.2.8.3 Link setup procedure for MIMO mode” on page 104, we propose to replace line#9 - line#41 with text below.
This revises descriptions on the Array training feedback command as commented with CID #6.


If value of Nar is more than zero, the next step for MIMO transmission is to start the array training mode to select a set of antenna elements in the antenna array HRCP PNC, whose concept is described in 11a.2.8.4.
If Nar = 0, the array training mode shall be skipped because this means the HRCP PNC does not require the array training mode. At this time MIMO PHY frame exchange is started just after the Ack for Association response command is received by HRCP PNC.
In the array training mode, the DEV starts sending Array training commands after it recognizes it is not moving around on the array surface of the HRCP PNC. The method for the recognition is up to implementation, for example the NFC communication or optical camera imaging can be used, or by using timer assuming the user stabilizes the positions of DEV within a certain time (e.g.  2 sec).
All Array training commands shall be transmitted with No-ACK policy. The number of Array training commands sent is equal to Nar. These are transmitted from antenna element #1 to allow HRCP PNC to select antenna elements for following MIMO transmission.
Though the HRCP PNC’s antenna switching procedure in the array training mode is up to the implementation, it is recommended to ensure the reception of the first Array training command. For example, HRCP-PNC receives Array training command #1 using the same antenna element which successfully sent the Association response. If the first Array training command is not received, the DEV is disconnected. 
When the first Array training command is received the Array training timer is started.
Whether the HRCP PNC can receive the Array training commands #2 ~ #Nar or not, 
When the Array training timer ends, HRCP PNC selects, if necessary, M antenna elements, out of Marray, elements that are going to be used in the following MIMO mode. 
When the HRCP PNC is ready to switch into MIMO mode, HRCP PNC sends an Array training feedback to DEV. The Array training feedback command is sent with Stk-Ack policy.
The Array training feedback command comprises information below:
· List of successfully received training commands field
· RSSI report (optional) field
· Resend all Array training commands field
· If the Array training feedback command is not received by DEV, the HRCP PNC shall retransmit Array training feedback command.
If the Resend all Array training commands field is set to 1, the DEV shall resend all Array training commands after sending the Ack for the Array training feedback command to the HRCP PNC. This mechanism enables the HRCP PNC to do the array training until acceptable.

After that both devices switch into MIMO mode and start MIMO frame exchange with channel aggregation or channel bonding. The MIMO mode cannot be turned into SISO mode until the communication session ends.

The multiple of Array Training commands transmission is necessary for the antenna selecting procedure, which is described in the following subsection. The number of Array Training commands sent from DEV (Nar) and their time period (Tar) are notified by the beacon. 
When M < Marray, HRCP PNC selects M antenna elements. For example, procedure selecting antenna is, select using reception levels and Array training commands are sent Nar times, hence Nar combinations of antennas are switched on to receive these commands. On the other hand when M = Marray, HRCP PNC does not have to select antenna element.

Submission	Page 	D. Kawaguchi, Symbol Technologies
Submission	Page 	Ken Hiraga, NTT
image1.emf
• MIMO capability (M

1

)

• Value of N

ar

(No. of Array training commands.

N

ar

= 0 ~ 511, N

ar

≤ M

array

)

• Value of T

ar

(Period of Array training 

commands, 10, 20, 40, or 80 )

• Channel Agg. capability 

• Channel bond. capability

MIMO

and 

ch

agg

./bond.

mode

Beacon

SISO mode on the default channel

using the antenna element #1

SISO mode on  the default channel

using the antenna element #1

Switch to M-stream MIMO mode with channel aggregation. or bonding.

(Antenna elements to be used are selected at HRCP PNC side.)

HRCP non-PNC DEV

(Portable terminal)

HRCP PNC 

(Kiosk)

The number of The number of 

MIMO branches: M

2

The number of antenna elements: M

array

(1~ 511)

The number of MIMO branches: M

1 

( 1~16)

Array training mode

(in SISO on the default channel)

Association request

・

Value of  M

・

Channel Agg. or bond.

Array training  #N

ar

Array training #N

ar

− 1

…

Array training #1

・

Remaining time = (N

ar

– 1)

Array training feedback

Association (in SISO on ch2)

Association response

Switch to antenna selecting mode

(HRCP PNC is ready to listen the Array training commands.)

PHY frames with 

MIMO,channel agg./bond.

Array training #2

Ack

Ack

DEV decides:

• the number of branches, M, 

(e.g. by determining 

M=min(M

1

,M

2

). )

• channel bonding or aggregation

HRCP PNC knows:

• the number of MIMO branches 

to be used, M.

• channel aggregation/bonding.

• List of successfully received 

training commands

• RSSI report (optional)

DEV detects that DEV is stable 

position or detects timeout (e.g. 2 

sec)

Array training timer

=(Array training length+SIFS) * N

ar


