March, 1994
      DOC: IEEE P802.11-94/xxx

September, 2016
 IEEE P802.15-16-0683-003e

IEEE P802.15

Wireless Personal Area Networks

	Project
	IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

	Title
	Resolution for comment i-18, i-19 and i-78, Channel bonding and aggregation

	Date Submitted
	15, Sep. 2016

	Source
	[ Kondou, Keitarou]
[Sony Semiconductor Solutions Corp.]
[1-7-1 Konan, Minato-ku, Tokyo Japan]
	Voice:
[+81-50-3140-1435]
Fax:
[ +81-3-6748-4268]
E-mail:
[Keitarou.Kondo@sony.com]

	Re:
	In response to i-18, i-19 and i-78 from consolidated sponsor ballot comments (15-16-0585-00-003e)

	Abstract
	Defines the chip rate in the case channel bonding is used and provide the data processing procedure in the case channel aggregation is used.

	Purpose
	Resolve the comment i-18,  i-19 and i-78

	Notice
	This document has been prepared to assist the IEEE P802.15.  It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor acknowledges and accepts that this contribution becomes the property of IEEE and may be made publicly available by P802.15.


List of contributors

	Name
	Affiliation

	Keitarou Kondou
	Sony Semiconductor Solutions Corp.

	Ken Hiraga
	NTT Corporation


Comment
	#
	Page
	Subclause
	Line
	Comment
	Must Be Satisfied
	Proposed Change

	i-18
	87
	11a.2.1
	14
	Need to state what happens to the chip rate when channels are bonded.
	Yes
	Specify the increase chip rate in accordance with the available channel bandwidth

	i-19
	87
	11a.2.1
	14
	How the flow of data is assigned for each of the aggregated channels is not defined.
	Yes
	Define how data flow is assigned/allocated for each channel.

	i-78
	104
	11a.2.8.2
	65
	There is no description about the channel bonding.
	Yes
	Add a sentence.

"Bonded channels are described in 11a.2.**."


Resolution:

Accept and change the description of the current draft of 802.15.3e (D04) as follows.
11a.2.1 Channelization of HRCP-SC PHY
Change the second paragraph as follows;
CHNL_IDs from 1 to 6 are assigned for single channel operation and the rest of CHNL_IDs are assigned for bonded channel and aggregated single channel within each bandwidth specified, which shall be distinguished by the aggregation flag as defined in 6.4.11a. Channel aggregation also uses a combination of multiple channels as defined in 6.4.11a. Chip rates used in bonding channel are described in 11a.2.2.3 and data assignment for aggregated channels are described in 11a.2.8.2.
11a.2.2.1 MCS dependent parameters
Change the first and second paragraph as follows;
The MCS dependent parameters shall be set according to Table 11a-6. The data rates in the table are approximate values for single channel operation, where CHNL_ID is set from 1 to 6.
The chip rate for all HRCP-SC PHY MCS is given in Table 11a-8. The data rate is proportional to the number of channel bonded. For example, when the MCS4 is employed with the CHNL_ID of 12 (3 channel bonding used), the resulting data rate is around 23.2323 Gb/s without pilot word. 
11a.2.2.2 Header dependent parameters
Change the first paragraph as follows;

The header dependent parameters shall be set according to Table 11a-7 for single channel operation. The header rate is proportional to the number of channel bonded as data rate. The headers use an extended Hamming (EH) code, as defined in 11a.2.3.2.3. 
11a.2.2.3 Timing-related parameters
Change the Table 11a-8 with the following;

Table 11a-8—Timing-related parameters
	Parameter
	Description
	Value
	Unit
	Formula

	NB
	Number of bonded channels
	Variable integer from 1 to 4
	
	

	Rc
	Chip rate
	1760×NB
	Mchip/s
	

	TC
	Chip duration
	~0.5682/ NB
	ns
	1/RC

	Lblock
	Block length
	64
	chips
	

	LPW
	Pilot word length
	0
	8
	chips
	

	TPW
	Pilot word duration
	0
	4.5/ NB
	ns
	

	LDC
	Length of dat chips per block
	64
	56
	chips
	

	Tblock
	Block duration
	~36.364/ NB
	ns
	Lblock×Tc

	Rblock
	Block rate
	27.5×NB
	MHz
	1/ Tblock


11a.2.2.4 Frame-related parameters
Change the rows of Table 11a-9 as follows;

	TSYNC
	Duration of the SYNC sequence
	~1.019/NB μs or ~2.036/NB μs

	TSFD
	Duration of the SFD
	~0.073/NB µs 

	TCES
	Duration of the CES
	~0.800/NB µs

	Tpre
	Duration of the PHY preamble
	~1.891/NB μs or ~2.909/NB μs 

	TPPRE
	Duration of the PPRE
	~1.891/NB μs or ~2.909/NB μs


11a.2.8.2 Channel aggregation and channel bonding
Change the text as follows;

There are a total of 1117 possible channel aggregation combinations, as defined in 6.4.11a. The bonded channels are defined in Table 11a-1 with the CHNL_ID from 7 to 16.
11a.2.8.5 MIMO PHY Preamble
Change the first paragraph as follows;

The Preamble is comprised of the SYNC, SFD and CES as shown in Figure 11a-13. Note that the preamble defined in 11a.2.3.1 is used when channel aggregation, bonding or both schemes is applied without MIMO.
11a.2.8.7 HRCP-SC-MIMO PHY Header
Add the following text after the Figure 11a-14;

The Pilot Word filed shall be set to the same value and the MCSs shall be set so that the same rate of FEC is used throughout all channels.
11a.2.8.8 HRCP-SC PHY MIMO Payload field
Change the list of procedure as follows;

a) Append stuff bits to the MAC frame body as shown below.
The number of blocks in the encoded MAC frame body, Nblock-encMFB, and the length of stuff bits, LSTUFF, are given by following equations.

Nblock–encMFB = CEIL(Lebits/
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 is the number of coded bits per sub-block for the i-th spatial stream as given in Table 11a-11 for each MCS and M is the number of spatial stream and Lebits is the length of coded MAC frame body calculated with the rate of the FEC rate used.
b) Divide stuffed MAC frame body into M spatial streams.

Procedure: Divide the resulting MAC frame in a round robin fashion assigning bits equal to the

number of bits per symbol to each spatial stream.

c) In each spatial stream, Scramble the MAC frame body according to 11.2.2.10.

d) In each spatial stream, Encode the scrambled MAC frame body as specified in 11a.2.2.6.

e) In each spatial stream, map the resulting MAC frame body onto the appropriate constellation as described in 11a.2.2.5.

f) In each spatial stream, build blocks from the resulting MAC frame body according to 11a.2.3.4.1.

g) In each spatial stream, insert PPRE periodically as described in 11a.2.3.4.2.
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