2Aug 2020

doc.: IEEE 802.11-20/1404r2

IEEE P802.11
Wireless LANs

	Proposed Spec Draft Text of EHT PHY support for Non-HT, HT, VHT and HE format and Regulatory  

	Date:  2020-08-20

	Author(s):

	Name
	Affiliation
	Address
	Phone
	email

	Bo Sun
	ZTE
	ZTE  R&D center, #9 Wuxingduan, Xifeng Rd., Chang’an district, Xi’an, China
	
	Sun.bo1@zte.com.cn

	Youhan Kim
	QualComm
	
	
	

	
	
	
	
	


Abstract

This document is a spec draft text proposal for IEEE P802.11be D0.1 regarding sub-clause 34.x.x (Support for Non-HT, HT, VHT and HE format), and sub-clause 34.x.x (Regulatory requirements).
Revision History

· R0, initial draft for group review.
· R1, editorial update.

· R2, add TTT members

---------Below is the proposed sub-clause 34.x.x Support for NON_HT, HT, VHT and HE format -----------------
34.x.x Support for NON_HT, HT, VHT and HE format

34.x.x.1 General
An EHT STA logically contains Clause 15 (DSSS PHY specification for the 2.4 GHz band designated for ISM applications), Clause 16 (High rate direct sequence spread spectrum (HR/DSSS) PHY specification), Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification), Clause 18 (Extended Rate PHY (ERP) specification), Clause 19 (High Throughput (HT) PHY specification), Clause 21 (Very High Throughput (VHT) PHY specification), Clause 27 (High Efficiency (HE) PHY specification) and Clause 34 (Enhanced High Throughput (EHT) PHY specification) PHYs. The MAC interacts with the PHYs via the Clause 34 (Enhanced High Throughput (EHT) PHY specification) PHY service interface , which in turn interacts with the Clause 15 (DSSS PHY specification for the 2.4 GHz band designated for ISM applications), Clause 16 (High rate direct sequence spread spectrum (HR/DSSS) PHY specification), Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification), Clause 18 (Extended Rate PHY (ERP) specification), Clause 19 (High Throughput (HT) PHY specification), Clause 21 (Very High Throughput (VHT) PHY specification) and Clause 27 (High Efficiency (HE) PHY specification) PHY service interfaces as shown in Figure 34- 1 (PHY interaction on transmit for various PPDU formats), Figure 34-2 (PHY interaction on receive for various

PPDU formats), and Figure 34-3 (PHY-CONFIG and CCA interaction with various PPDU formats).
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Figure 34-1 PHY interaction on transmit for various PPDU formats

[image: image2.emf]Clause 34

PHY-DATA.indication

PHY-RXEND.indication

Clause 34PHY-RXSTART.indication(RXVECTOR)

34.2.6.2

Clause 15, Clause 16, Clause 17, 

Clause 18

PHY-RXSTART.indication

(RXVECTOR)

Clause 15, Clause 16, Clause 17, 

Clause 18

PHY-DATA.indication

PHY-RXEND.indication

Clause 15, Clause 16, 

Clause 17, Clause 18

receive procedure

34.2.6.3

Clause 19

PHY-RXSTART.indication

(RXVECTOR)

Clause 19

PHY-DATA.indication

PHY-RXEND.indication

Clause 19

receive procedure

(a20MHz-only non-AP HE STA supports 

HT PPDUreceptiononly on 20MHz 

channel width)

34.2.6.4

Clause 21

PHY-RXSTART.indication

(RXVECTOR)

Clause 21

PHY-DATA.indication

PHY-RXEND.indication

Clause 21

receive procedure

(a20MHz-only non-AP HE STA supports 

VHT PPDU reception only on 20MHz 

channel width)

Format Detection

Clause 34

receive procedure

HE VHT HT

NON_HT

NOTE—Not all parameters are shown

34.2.6.5

Clause 27

PHY-RXSTART.indication

(RXVECTOR)

Clause 27

PHY-DATA.indication

PHY-RXEND.indication

Clause 27

receive procedure

(a20MHz-only non-AP EHTSTA 

supports HE PPDU reception only on 20

MHz channel width)


Figure 34-2 PHY interaction on receive for various PPDU formats
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Figure 34-3 PHY-CONFIG and CCA interaction with various PPDU formats
33.x.5.2 Support for non-HT format

The behavior of the EHT PHY on receipt of a PHY-TXSTART.request(TXVECTOR) primitive with the FORMAT parameter equal to NON_HT and the NON_HT_MODULATION parameter not equal to NON_HT_DUP_OFDM is defined in Clause 15 (DSSS PHY specification for the 2.4 GHz band designated for ISM applications), Clause 16 (High rate direct sequence spread spectrum (HR/DSSS) PHY specification), Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification), and Clause 18 (Extended Rate PHY (ERP) specification) and depends on the parameter NON_HT_MODULATION. If the parameter NON_HT_MODULATION is OFDM or NON_HT_DUP_OFDM, then the following additional requirements apply:

— The requirements in 21.3.9.1 (Transmission of 20 MHz NON_HT PPDUs with more than one transmit chain)

— The requirements in 21.3.17.1 (Transmit spectrum mask) instead of the requirements in 17.3.9.3 (Transmit spectrum mask)

— The requirements in 27.3.19.3 (Transmit center frequency and symbol clock frequency tolerance)) instead of the requirements in 17.3.9.7.2 (Transmitter center frequency leakage)

The modulation equation for non-HT duplicate transmission is defined in 34.X1 (Non-HT duplicate transmission). 

The EHT PHY TXVECTOR parameters in Table 34-1 (TXVECTOR and RXVECTOR parameters) are mapped to Clause 15 (DSSS PHY specification for the 2.4 GHz band designated for ISM applications), Clause 16 (High rate direct sequence spread spectrum (HR/DSSS) PHY specification), Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification), and Clause 18 (Extended Rate PHY (ERP) specification) TXVECTOR parameters according to Table 34-5 (Mapping of the EHT PHY parameters for non-HT operation). The EHT PHY parameters not listed in the table are not present.

Table 34-5—Mapping of the EHT PHY parameters for non-HT operation
	EHT PHY parameter
	2.4 GHz operation defined by Clause 15 (DSSS PHY specification for the 2.4 GHz band designated for ISM applications)
	2.4 GHz operation defined by Clause 16 (High rate direct sequence spread spectrum (HR/DSSS) PHY specification)
	2.4 GHz operation defined by Clause 18 (Extended Rate PHY (ERP) specification)
	5 GHz and 6 GHz operation defined by Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification)
	Parameter List

	L_LENGTH
	LENGTH
	LENGTH
	LENGTH
	LENGTH
	TXVECTOR/RXVECTOR

	L_DATARATE
	DATARATE
	DATARATE
	DATARATE
	DATARATE
	TXVECTOR/RXVECTOR

	TXPWR_LEVEL_INDEX
	TXPWR_LEVEL_INDEX
	TXPWR_LEVEL_INDEX
	TXPWR_LEVEL_INDEX
	TXPWR_LEVEL_INDEX
	TXVECTOR

	RSSI
	RSSI
	RSSI
	RSSI
	RSSI
	RXVECTOR

	SERVICE
	SERVICE
	SERVICE
	SERVICE
	SERVICE
	TXVECTOR/RXVECTOR

	RCPI
	RCPI
	RCPI
	RCPI
	RCPI
	RXVECTOR

	CH_BANDWIDTH_IN_NON_HT
	discard
	discard
	CH_BANDWIDTH_IN_NON_HT
	CH_BANDWIDTH_IN_NON_HT
	TXVECTOR/RXVECTOR

	DYN_BANDWIDTH_IN_NON_HT
	discard
	discard
	DYN_BANDWIDTH_IN_NON_HT
	DYN_BANDWIDTH_IN_NON_HT
	TXVECTOR/RXVECTOR

	OPERATING_ CHANNEL
	discard
	discard
	discard
	OPERATING_ CHANNEL
	PHYCONFIG_VECTOR


The behavior of the EHT PHY on receipt of a PHY-TXSTART.request(TXVECTOR) primitive with the FORMAT parameter equal to NON_HT and the NON_HT_MODULATION parameter equal to NON_HT_DUP_OFDM is defined in 34.X1 (Non-HT duplicate transmission).

To support the non-HT format, the EHT PHY, on receipt of a PHY-CONFIG.request(PHYCONFIG_VECTOR) primitive, behaves as if it were a Clause 15 (DSSS PHY specification for the 2.4 GHz band designated for ISM applications), Clause 16 (High rate direct sequence spread spectrum (HR/DSSS) PHY specification), Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification) or Clause 18 (Extended Rate PHY (ERP) specification) PHY that had received a PHY-CONFIG.request(PHYCONFIG_VECTOR) primitive but without the PHYCONFIG_VECTOR parameters CHANNEL_WIDTH, CENTER_FREQUENCY_SEGMENT_0, and CENTER_FREQUENCY_SEGMENT_1.

As defined in 34.X2 (HE receive procedure), once a PPDU is received and detected as a non-HT PPDU, the behavior of the EHT PHY is defined in Clause 15 (DSSS PHY specification for the 2.4 GHz band designated for ISM applications), Clause 16 (High rate direct sequence spread spectrum (HR/DSSS) PHY specification), Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification), or Clause 18 (Extended Rate PHY (ERP) specification) depending on the PPDU format. The RXVECTOR parameters from the Clause 15 (DSSS PHY specification for the 2.4 GHz band designated for ISM applications), Clause 16 (High rate direct sequence spread spectrum (HR/DSSS) PHY specification), Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification), Clause 18 (Extended Rate PHY (ERP) specification) are mapped to the EHT PHY RXVECTOR parameters as defined in Table 34-5 (Mapping of the EHT PHY parameters for non-HT operation). The EHT PHY parameters not listed in the table are not present.
33.x.5.3 Support for HT format

The behavior of an EHT PHY on receipt of a PHY-TXSTART.request(TXVECTOR) primitive with the TXVECTOR parameter FORMAT equal to HT_MF or HT_GF is defined in Clause 19 (High Throughput (HT) PHY specification) with the following additional requirements:

— The requirements in 21.3.9.2 (Transmission of HT PPDUs with more than four transmit chains)

— The requirements in 34.X3 (Transmit center frequency and symbol clock frequency tolerance) instead of the requirements in 19.3.18.4 (Transmit center frequency tolerance)

The EHT PHY TXVECTOR parameters in Table 34-1 (TXVECTOR and RXVECTOR parameters) are mapped directly to Clause 19 (High Throughput (HT) PHY specification) TXVECTOR parameters in Table 19-1 (TXVECTOR and RXVECTOR parameters). The EHT PHY parameters not listed in Table 19-1 are not present. The PHY shall use a value of CH_OFFSET in the Clause 19 (High Throughput (HT) PHY specification) TXVECTOR that is consistent with Table 34-3 (Interpretation of FORMAT, NON_HT_MODULATION and CH_BANDWIDTH parameters). A 20 MHz-only non-AP EHT STA supports HT transmission only on 20 MHz channel width.

On receipt of a PHY-CONFIG.request(PHYCONFIG_VECTOR) primitive, the EHT PHY behaves, for the purposes of HT PPDU transmission and reception, as if it were a Clause 19 (High Throughput (HT) PHY specification) PHY that had received PHY-CONFIG.request(PHYCONFIG_VECTOR) primitive but without the PHYCONFIG_VECTOR parameters CHANNEL_WIDTH, CENTER_FREQUENCY_SEGMENT_0, and CENTER_FREQUENCY_SEGMENT_1 and with the PHYCONFIG_VECTOR parameter SECONDARY_CHANNEL_OFFSET set to SECONDARY_CHANNEL_NONE if dot11CurrentChannelWidth indicates 20 MHz, to SECONDARY_CHANNEL_ABOVE if fP20,idx < fS20,idx, or to SECONDARY_CHANNEL_BELOW otherwise.

As defined in 34.3.x (EHT receive procedure), once a PPDU is received and detected as an HT PPDU, the behavior of the EHT PHY is defined in Clause 19 (High Throughput (HT) PHY specification). The RXVECTOR parameters in Table 19-1 (TXVECTOR and RXVECTOR parameters) are mapped directly to the RXVECTOR parameters in Table 34-1 (TXVECTOR and RXVECTOR parameters). The EHT PHY parameters not listed in Table 19-1 are not present. A 20 MHz-only non-AP EHT STA supports HT reception only on 20 MHz channel width.
33.x.5.4 Support for VHT format

The behavior of an EHT PHY on receipt of a PHY-TXSTART.request(TXVECTOR) primitive with the TXVECTOR parameter FORMAT equal to VHT is defined in Clause 21 (Very High Throughput (VHT) PHY specification) except that the requirements in 34.X3 (Transmit center frequency and symbol clock frequency tolerance) apply instead of the requirements in 21.3.17.4.2 (Transmit center frequency tolerance).

The EHT PHY TXVECTOR parameters in Table 34-1 (TXVECTOR and RXVECTOR parameters) are mapped directly to the Clause 21 (Very High Throughput (VHT) PHY specification) TXVECTOR parameters in Table 21-1 (TXVECTOR and RXVECTOR parameters). The EHT PHY parameters not listed in Table 21-1 are not present. The 20 MHz-only non-AP EHT STA supports VHT transmission only on 20 MHz channel width.

On receipt of a PHY-CONFIG.request(PHYCONFIG_VECTOR) primitive, the EHT PHY behaves, for the purposes of VHT PPDU transmission and reception, as if it were a Clause 21 (Very High Throughput (VHT) PHY specification) PHY that received the PHY-CONFIG.request(PHYCONFIG_VECTOR) primitive.

As defined in 34.3.x (EHT receive procedure), once a PPDU is received and detected as an VHT PPDU, the behavior of the EHT PHY is defined in Clause 21 (Very High Throughput (VHT) PHY specification). The RXVECTOR parameters in Table 21-1 (TXVECTOR and RXVECTOR parameters) are mapped directly to the RXVECTOR parameters in Table 34-1 (TXVECTOR and RXVECTOR parameters). The EHT PHY parameters not listed in Table 21-1 are not present. A 20 MHz-only non-AP EHT STA supports VHT reception only on 20 MHz channel width.

33.x.5.5 Support for HE format

The behavior of an EHT PHY on receipt of a PHY-TXSTART.request(TXVECTOR) primitive with the TXVECTOR parameter FORMAT equal to HE_SU, HE_ER_SU, HE_MU or HE_TB is defined in Clause 27 (High Efficiency (HE) PHY specification) with the following additional requirements: tbd.

The EHT PHY TXVECTOR parameters in Table 34-1 (TXVECTOR and RXVECTOR parameters) are mapped directly to the Clause 27 (High Efficiency (HE) PHY specification) TXVECTOR parameters in Table 27-1 (TXVECTOR and RXVECTOR parameters). The EHT PHY parameters not listed in Table 27-1 are not present.

On receipt of a PHY-CONFIG.request(PHYCONFIG_VECTOR) primitive, the EHT PHY behaves, for the purposes of HE PPDU transmission and reception, as if it were a Clause 27 (High Efficiency (HE) PHY specification) PHY that received the PHY-CONFIG.request(PHYCONFIG_VECTOR) primitive.

As defined in 34.3.x (EHT receive procedure), once a PPDU is received and detected as an HE PPDU, the behavior of the EHT PHY is defined in Clause 27 (High Efficiency (HE) PHY specification). The RXVECTOR parameters in Table 27-1 (TXVECTOR and RXVECTOR parameters) are mapped directly to the RXVECTOR parameters in Table 34-1 (TXVECTOR and RXVECTOR parameters). The EHT PHY parameters not listed in Table 27-1 are not present.
-------------------------------End of sub-clause 34.x.x Support for NON_HT, HT, VHT and HE format-----------
---------------------------Below is the proposed sub-clause 34.3.x Regulatory requirements --------------------------
34.3.x Regulatory requirements

Wireless LANs (WLANs) implemented in accordance with this standard are subject to equipment certification and operating requirements established by regional and national regulatory administrations. The PHY specification establishes minimum technical requirements for interoperability, based upon established regulations at the time this standard was issued. These regulations are subject to revision or may be superseded. Requirements that are subject to local geographic regulations are annotated within the PHY specification. Regulatory requirements that do not affect interoperability are not addressed in this standard. Implementers are referred to the regulatory sources in Annex D for further information. Operation in countries within defined regulatory domains might be subject to additional or alternative national regulations.

-----------------------------------End of sub-clause 34.3.x Regulatory requirements ----------------------------------
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