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Abstract
This document contains Proposed Draft Text (PDT) for the U-SIG subclause 38.3.14.7 of the proposed TGbn (UHR, Ultra High Reliability) amendment to the 802.11 standard.

Revision information
The following is a summary of the important changes that occurred within each revision of this document:
	Revision
	Major changes

	0
	Initial revision

	1
	Updated author list. Added contents based on relevant motions in 11-24/0171r21. Note that Table 38-B and Equation (38-E) and description are consistent to the same contents in 11-24/1981r3 PDT ELR. Table 38-D is consistent to the same contents in 11-24/1981r3 PDT ELR, with changes in the description of the Bandwidth subfield and PPDU Type And Compression Mode subfield. Presented in the TGbn PHY call on 12/9/2024.

	2
	Updated author list. Made minor edits according to discussion on r1. Included motions passed in the TGbn Joint call on 12/19/2024. Changes to r1 or changes to the U-SIG portion of 11-24/1981r3 are highlighted.

	3
	Added contents based on additional relevant motions in 11-24/0171r25. Changes to r1 or changes to the U-SIG portion of 11-24/1981r3 are highlighted.

	4
	Change [2] to 11-24/0171r26. Added more description to the Disregard and Validate fields in Table 38-C. Changes to r1 or changes to the U-SIG portion of 11-24/1981r3 are highlighted.

	5
	Change the description of Spatial Reuse 1 and Spatial Reuse 2 subfields in Table 38-C to TBD. Changes to r1 or changes to the U-SIG portion of 11-24/1981r3 are highlighted. Presented in the TGbn PHY call on 1/6/2025 and SPed to be included in D0.1.

	6
	Added motion #206 to be run in the 1/15/2025 TGbn Joint call. Added contents based on motion #206. Used different markers to highlight changes to the U-SIG portion of [3] 11-24/1981r3 PDT ELR and changes to r5, respectively.



Introduction
Interpretation of a Motion to Adopt.
A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGbe Draft. The abstract, revision information, introduction, explanation of the proposed changes and references sections are not part of the adopted material.
Editing instructions formatted like this are intended to be copied into the TGbe Draft (i.e. they are instructions to the 802.11 editor on how to merge the text with the baseline documents).

Explanation of the proposed changes:
The proposed changes to the 802.11 TGbn draft within this document are based on the following motions adopted by the TGbn task group:
Relevant passing motions:
All the passing motions up to and including those in the 2024 November IEEE 802 Plenary Session (see [1]).

[Motion #22, [1] and [38]]
· “PHY version identifier” is set to 1 in U-SIG field for UHR PPDUs.

[Motion #92, [1] and [175]]
· The BW of ELR PPDU is 20MHz and one Spatial stream is used for ELR transmission.

[Motion #32, [1] and [84]]	Comment by Alice Chen: This 3 motions are related to possible scaling of U-SIG in the transmit signal equation.
· ELR PPDU starts with L-STF, L-LTF, L-SIG, RL-SIG, and U-SIG in the PPDU for the ELR transmission.

[Motion #75, [1] and [168]]
· In ELR PPDU, STA boosts L-STF and L-LTF by 3 dB
· For UL, non-AP STA corrects CFO before transmission
· NOTE: Non-AP STA pre-correction CFO requirement for residual CFO is TBD

[Motion #78, [1] and [170]]
· ELR packet detection is done at L-STF, which has same length as legacy with 3dB power boosting
· L-LTF also has same length as legacy with same power boosting as L-STF

[Motion #33, [1] and [85]]
· In the U-SIG field of a UHR ELR PPDU, the PHY Version Identifier is set to 1. And the PPDU Type And Compression Mode is used to indicate ELR PPDU.

[Motion #79, [1] and [170]]
· U-SIG carries STA-ID in ELR PPDU.

[Motion #91, [1] and [174]]
· The U-SIG field in ELR PPDU consists of 2 OFDM symbols and includes the same version independent fields defined in the U-SIG field of EHT PPDU
· The details for the version dependent fields are TBD.

[Motion #96, [1] and [177]]
· The contents of the U-SIG field in ELR PPDU is defined as follows.
	Two parts of U-SIG
	Field
	Bit Pos
	Bits

	U-SIG-1
	PHY Version Identifier
	B0-B2
	3

	
	Bandwidth
	B3-B5
	3

	
	UL/DL
	B6
	1

	
	BSS Color
	B7-B12
	6

	
	TXOP
	B13-B19
	7

	
	Disregard
	B20-B24
	5

	
	Validate
	B25
	1



	Two parts of U-SIG
	Field
	Bit Pos
	Bits

	U-SIG-2
	PPDU Type And Compression Mode
	B0-B1
	2

	
	STA-ID
	B2-B12
	11

	
	ELR Validate bits 
	B13-B15
	3

	
	CRC
	B16-B19
	4

	
	Tail
	B20-B25
	6


· ELR PPDU indication: PPDU Type And Compression Mode set to ‘11’.
· STA-ID (11 bit): B2-B12 bit in U-SIG-2.
· ELR Validate bits (B13-B15 of USIG-2): Set to all ‘1’ for ELR PPDU.
· Note: B11-B15 – in EHT MU PPDU indicates “Number of EHT-SIG symbols”, and in UHR MU PPDU indicates “Number of UHR-SIG symbols”

[Motion #111, [1] and 184]
· The pre-UHR portion (the portion up-to and including UHR-SIG) of the Co-BF PPDU shall be transmitted in a non-beamformed (omni) manner.

[Motion #112, [1] and 184]
· The pre-UHR portion of a Co-BF PPDU shall have identical content across two APs.

[Motion #113, [1] and 184]
· Co-BF data transmission shall be indicated in the U-SIG field for IEEE802.11bn

[Motion #103, [1] and 179]	Comment by Alice Chen: This motion is tentatively placed here and may be related to the definition of the BSS color subfield.
· In the UHR sounding process for Co-BF, for the joint sounding case as well as for the sequential sounding case, the NDP shall always carry the BSS color of the AP which transmitted the NDPA.


Additional passing motions in the TGbn Joint call on 12/19/2024 (see [2]).

[Motion #170, [2]]
· Incorporate the proposed text changes in 11-24/1981r3 to the latest TGbn draft.

[Motion #175, [2]]
· The UHR TB PPDU, and UHR MU PPDU with DL OFDMA transmission, SU transmission, and DL non-OFDMA MU-MIMO use same combinations of the UL/DL subfield and PPDU Type And Compression Mode subfield values for indication as in EHT.

[Motion #176, [2]]
· Reuse the U-SIG field structure in EHT TB PPDUs for the U-SIG in UHR TB PPDUs.
· PHY Version Identifier is set to 0 or 1 to differentiate EHT or UHR.
· How to set Disregard and Validate bits is TBD.

[Motion #180, [2]]
· UHR sounding sequence uses EHT NDP.  I.e., there is no UHR NDP.
· UHR COBF sounding sequence is the only UHR sounding sequence.

[Motion #182, [2]]
· Keep all the fields in U-SIG for UHR MU PPDU to be the same as that in U-SIG for EHT MU PPDU as following, and PHY version is set to 1 for UHR, UHR-SIG MCS and Number of UHR-SIG Symbols subfields replace the EHT-SIG MCS and Number of EHT-SIG Symbols subfields.
· Note- The disregard and validate bits may be updated for new features.
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Additional motion passed in the TGbn Joint call on 1/15/2024 (see [4]).

[Motion #206, [4]]
· CoBF is only applied in DL non-OFDMA MU MIMO transmission
· C-SR is only applied in DL SU transmission in each BSS
· The entire U-SIG format in a UHR MU PPDU is as in the following figure
· BSS color 1 and 2 are the BSS color of the two Coordinated BSSs with the order TBD
[image: A screenshot of a computer
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Legends:
· Yellow marker:	Contents different from 11-24/1981r3 PDT ELR [3].
· Green marker:	Contents updated from r5.


· 


Text to be adopted begins here.
TGbn editor: Please add the following new subclause 38.x.y.7 U-SIG to the 802.11bn draft D0.1:

38.3 UHR PHY

38.3.14 UHR Preamble

38.3.14.7 U-SIG

38.3.14.7.1 General
The U-SIG field carries information necessary to interpret UHR PPDUs. The integer fields of the U-SIG field are transmitted in unsigned binary format, LSB first, where the LSB is in the lowest numbered bit position.

38.3.14.7.2 Content
The U-SIG field in the UHR preamble is designed for backword and forward compatibility. It includes 5 version independent fields (i.e., PHY Version Identifier, Bandwidth, UL/DL, BSS Color, and TXOP) in the beginning and CRC and Tail fields at the end, where each of these fields has consistency in location, bitwidth and interpretation across multiple IEEE 802.11 PHY clauses that are defined for 2.4 GHz, 5 GHz, and 6 GHz spectrum starting from Clause 36 (Extremely high throughput (EHT) PHY specification). In addition, the U-SIG field in the UHR preamble has some version dependent fields specific to UHR.

The length of the U-SIG field for a UHR MU PPDU, UHR TB PPDU and UHR ELR PPDU is two OFDM symbols.

Similar to their counterparts in the EHT preamble, reserved fields in the UHR preamble or reserved values of the fields in the UHR preamble are divided into two categories: Validate (which indicates whether to continue reception of a PPDU at an EHT or UHR STA) and Disregard (which has no impact on a UHR STA’s continued reception of the PPDU). For further details on the definition of these two categories, refer to 36.3.12.7.2 (Content). For further details on the receive behavior when encountered with Validate and Disregard fields or any field as being set to a value identified as Validate or Disregard, refer to 36.3.23 (EHT receive procedure) and 38.3.25 (UHR receive procedure).

It is possible that a certain combination of U-SIG field values in a U-SIG field that indicates a valid CRC, leads to an invalid UHR-SIG CRC. Further details on receive behavior for the aforementioned case, can be found in 38.3.25 (UHR receive procedure).

For a 40 MHz UHR MU PPDU, the U-SIG field content shall be identical in both 20 MHz subchannels. For an 80 MHz UHR MU PPDU, the U-SIG field content shall be identical in all nonpunctured 20 MHz subchannels. For a 160 MHz or 320 MHz UHR MU PPDU, the U-SIG field content shall be identical in all nonpunctured 20 MHz subchannels within each 80 MHz frequency subblock, and the U-SIG field content in different 80 MHz frequency subblocks may be different. A UHR MU PPDU with TXVECTOR parameter UHR_PPDU_TYPE equal to 1 or 2 has the same U-SIG content for all nonpunctured 20 MHz subchannel for all PPDU bandwidths. A UHR MU PPDU with TXVECTOR parameter UHR_PPDU_TYPE equal to 0 has the same U-SIG content for all nonpunctured 20 MHz subchannel for all PPDU bandwidths, except that the Punctured Channel Information field might have different values between different 80 MHz frequency subblocks. For a 40 MHz, 80 MHz, 160 MHz or 320 MHz UHR TB PPDU, the U-SIG content shall be identical in all nonpunctured 20 MHz subchannels where the non-AP UHR STA’s UHR modulated fields are occupied. A UHR ELR PPDU is only defined as a 20MHz PPDU.


The U-SIG field for a UHR MU PPDU contains the fields listed in Table 38-A (U-SIG field of a UHR MU PPDU).

Table 38-A U-SIG field of a UHR MU PPDU
	Two parts of U-SIG
	Bit
	Field
	Number of bits
	Description

	U-SIG-1
	B0–B2
	PHY Version Identifier
	3
	Differentiate between different PHY clauses.
Set to 1 for UHR.
Values 2–7 are Validate.
NOTE—Set to 0 for EHT (see 36.3.12.7.2).

	
	B3–B5
	Bandwidth
	3
	Set to 0 for 20 MHz.
Set to 1 for 40 MHz.
Set to 2 for 80 MHz.
Set to 3 for 160 MHz.
Set to 4 for 320 MHz-1.
Set to 5 for 320 MHz-2.
See definition of 320 MHz-1 and 320 MHz-2 in 36.3.24.2 (Channelization for 320 MHz channel).
Values 6 and 7 are Validate.

	
	B6
	UL/DL
	1
	Indicates whether the PPDU is sent in UL or DL. Set to the TXVECTOR parameter UPLINK_FLAG.
A value of 1 indicates the PPDU is addressed to an AP.
A value of 0 indicates the PPDU is addressed to a non-AP STA.

	
	B7–B12
	BSS Color
	6
	An identifier of the BSS.
Set to the TXVECTOR parameter BSS_COLOR.
If the UL/DL Field is set to 0, the PPDU Type And Compression Mode Field is set to 1 and the Co-BF/Co-SR Indication Field is set to 0, is an identifier of the first coordinated BSS in a DL SU Co-SR transmission.
If the UL/DL Field is set to 0, the PPDU Type And Compression Mode Field is set to 2 and the Co-BF/Co-SR Indication Field is set to 0, is an identifier of the first coordinated BSS in a DL non-OFDMA Co-BF transmission.

	
	B13–B19
	TXOP
	7
	If the TXVECTOR parameter TXOP_DURATION is UNSPECIFIED, set to 127 to indicate the absence of duration information.
If the TXVECTOR parameter TXOP_DURATION is an integer value, set to a value less than 127 to indicate duration information for NAV setting and protection of the TXOP as follows:
If the TXVECTOR parameter TXOP_DURATION is less than 512, set to 2x(TXOP_DURATION)/8.
Otherwise, set to 2x(TXOP_DURATION-512)/128+1.

	
	B20–B25
	BSS Color 2
	6
	If the UL/DL Field is set to 0, the PPDU Type And Compression Mode Field is set to 1 and the Co-BF/Co-SR Indication Field is set to 0, is an identifier of the second coordinated BSS in a DL SU Co-SR transmission. Set to the TXVECTOR parameter BSS_COLOR_2.
If the UL/DL Field is set to 0, the PPDU Type And Compression Mode Field is set to 2 and the Co-BF/Co-SR Indication Field is set to 0, is an identifier of the second coordinated BSS in a DL non-OFDMA Co-BF transmission. Set to the TXVECTOR parameter BSS_COLOR_2.
Otherwise, B20-B24 are set to all 1s and treat as Disregard. B25 is set to 1 and treat as Validate.



Table 38-A U-SIG field of a UHR MU PPDU (continued)
	Two parts of U-SIG
	Bit
	Field
	Number of bits
	Description

	[bookmark: _Hlk183181810]U-SIG-2
	B0–B1
	PPDU Type And Compression Mode
	2
	If the UL/DL field is set to 0:
A value of 0 indicates a DL OFDMA transmission.
A value of 1 indicates a UHR SU transmission or a DL SU Co-SR transmission.
A value of 2 indicates a DL non-OFDMA MU-MIMO transmission or a DL non-OFDMA Co-BF transmission.
NOTE—A value of 3 indicates an ELR PPDU. Refer to Table 38-D (U-SIG field of a UHR ELR PPDU).
If the UL/DL field is set to 1:
A value of 1 indicates a UHR SU transmission. 
Value 2 is Validate.
NOTE—A value of 0 indicates a TB PPDU. Refer to Table 38-C (U-SIG field of a UHR TB PPDU). A value of 3 indicates an ELR PPDU. Refer to Table 38-D (U-SIG field of a UHR ELR PPDU).

For further clarifications on all values of this field, refer to Table 38-B (Combination of UL/DL field, PPDU Type And Compression Mode field and B2 of U-SIG-2).

	[bookmark: _Hlk183180122]or 
	B2
	Co-BF/Co-SR Indication
	1
	If the UL/DL Field is set to 0 and the PPDU Type And Compression Mode Field is set to 1, indicates whether a UHR SU transmission has Co-SR enabled or disabled. Set to the TXVECTOR parameter CoSR_FLAG.
A value of 0 indicates a DL SU Co-SR transmission.
A value of 1 indicates a UHR SU transmission.
If the UL/DL Field is set to 0 and the PPDU Type And Compression Mode Field is set to 2, indicates whether it is a DL non-OFDMA MU-MIMO transmission or a DL non-OFDMA Co-BF transmission. Set to the TXVECTOR parameter CoBF_FLAG.
A value of 0 indicates a DL non-OFDMA Co-BF transmission.
A value of 1 indicates a DL non-OFDMA MU-MIMO transmission.
Otherwise, set to 1 and treat as Validate.

	
	B3-B7
	Punctured Channel Information
	5
	If the PPDU Type And Compression Mode field is set to 1 regardless of the value of the UL/DL field, or the PPDU Type And Compression Mode field is set to 2 and the UL/DL field is 0:
Indicates the puncturing information of this non-OFDMA transmission. See Table 36-30 (Definition of the Punctured Channel Information field in the U-SIG for an EHT MU PPDU using non-OFDMA transmissions) for the definition. Note that each defined puncturing pattern corresponds to an RU or MRU allocation in the non-OFDMA transmission, as shown in Table 36-30 (Definition of the Punctured Channel Information field in the U-SIG for an EHT MU PPDU using non-OFDMA transmissions). Undefined values of this field are Validate.
If the PPDU Type And Compression Mode field is set to 0 and the UL/DL field is 0:
If the Bandwidth field is set to a value between 2 and 5, which indicates an 80 MHz, 160 MHz or 320 MHz PPDU, then B3–B6 is a 4-bit bitmap that indicates which 20 MHz subchannel is punctured in the 80 MHz frequency subblock where U-SIG processing is performed. The 4-bit bitmap is indexed by the 20 MHz subchannels in ascending order with B3 indicating the lowest frequency 20 MHz subchannel. For each of the bits B3–B6, a value of 0 indicates that the corresponding 20 MHz channel is punctured, and a value of 1 is used otherwise. The following allowed punctured patterns (B3–B6) are defined for an 80 MHz frequency subblock: 1111 (no puncturing), 0111, 1011, 1101, 1110, 0011, 1100, and 1001. Any field values other than the allowed punctured patterns are Validate. Field value may be varied from one 80 MHz to the other. If the Bandwidth field is set to 0 or 1, which indicates a 20/40 MHz PPDU, B3–B6 are set to all 1s. Other values are Validate.
B7 is set to 1 and Disregard.
For further information on punctured channels, refer to 36.3.12.11 (EHT preamble of preamble punctured EHT MU PPDU).

	
	B8
	Validate
	1
	Set to 1 and treat as Validate.

	
	B9-B10
	UHR-SIG MCS
	2
	Indicates the MCS used for modulating the UHR-SIG field.
Set to 0 for UHR-MCS 0. 
Set to 1 for UHR-MCS 1. 
Set to 2 for UHR-MCS 3. 
Set to 3 for UHR-MCS 15.

	
	B11-B15
	Number Of UHR-SIG Symbols
	5
	Indicates the number of UHR-SIG symbols. Set to a value that is the number of UHR-SIG symbols minus 1.

	
	B16–B19
	CRC
	4
	CRC for bits 0–41 of the U-SIG field. Bits 0– 41 of the U-SIG field correspond to bits 0–25 of the U-SIG-1 field followed by bits 0–15 of the U-SIG-2 field. The CRC computation uses the same polynomial as that in 27.3.11.7.3 (CRC computation).

	
	B20–B25
	Tail
	6
	Used to terminate the trellis of the convolutional decoder. Set to 0.




Table 38-B Combination of UL/DL field, PPDU Type And Compression Mode field and B2 of U-SIG-2
	U-SIG fields or bits
	Description

	UL/DL
	PPDU Type And Compression Mode
	B2 of U-SIG-2
	UHR PPDU format
	UHR-SIG present?
	RU Allocation subfields present?
	ELR-MARK and ELR-SIG present?
	Total number of User fields in MU PPDU or transmitters in TB PPDU or ELR PPDU
	Note

	0 (DL)
	0
	0
	–
	–
	–
	–
	–
	Validate.

	
	0
	1
	UHR MU
	Yes
	Yes
	No
	≥ 1
	DL OFDMA (including non-MU-MIMO and MU-MIMO).

	
	1
	0
	UHR MU
	Yes
	No
	No
	1
	DL SU Co-SR transmission.

	
	1
	1
	UHR MU
	Yes
	No
	No
	1
	UHR SU transmission that is not addressed to an AP.

	
	2
	0
	UHR MU
	Yes
	No
	No
	> 1 across two BSSs
	DL non-OFDMA Co-BF transmission.

	
	2
	1
	UHR MU
	Yes
	No
	No
	> 1
	DL non-OFDMA MU-MIMO.

	
	3
	LSB of STA-ID
	UHR ELR
	No
	No
	Yes
	1
	UHR ELR transmission that is not addressed to an AP.



Table 38-B Combination of UL/DL field, PPDU Type And Compression Mode field and B2 of U-SIG-2 (continued)
	U-SIG fields or bits
	Description

	UL/DL
	PPDU Type And Compression Mode
	B2 of U-SIG-2
	UHR PPDU format
	UHR-SIG present?
	RU Allocation subfields present?
	ELR-MARK and ELR-SIG present?
	Total number of User fields in MU PPDU or transmitters in TB PPDU or ELR PPDU
	Note

	1 (UL)
	0
	0
	–
	–
	–
	–
	–
	Validate.

	
	0
	1
	UHR TB
	No
	No
	No
	≥ 1
	UL OFDMA or UL non-OFDMA (including non-MU-MIMO and MU-MIMO).

	
	1
	0
	–
	–
	–
	–
	–
	Validate.

	
	1
	1
	UHR MU
	Yes
	No
	No
	1 
	UHR SU transmission that is addressed to an AP.

	
	2
	0 or 1
	–
	–
	–
	–
	–
	Validate.

	
	3
	LSB of STA-ID
	UHR ELR
	No
	No
	Yes
	1
	UHR ELR transmission that is addressed to an AP.




The U-SIG field for a UHR TB PPDU contains the fields listed in Table 38-C (U-SIG field of a UHR TB PPDU).

Table 38-C U-SIG field of a UHR TB PPDU
	Two parts of U-SIG
	Bit
	Field
	Number of bits
	Description

	U-SIG-1
	B0–B2
	PHY Version Identifier
	3
	Differentiate between different PHY clauses.
Set to 1 for UHR.
Values 2–7 are Validate.
NOTE—Set to 0 for EHT (see 36.3.12.7.2).

	
	B3–B5
	Bandwidth
	3
	Set to 0 for 20 MHz.
Set to 1 for 40 MHz.
Set to 2 for 80 MHz.
Set to 3 for 160 MHz.
Set to 4 for 320 MHz-1.
Set to 5 for 320 MHz-2.
See definition of 320 MHz-1 and 320 MHz-2 in 36.3.24.2 (Channelization for 320 MHz channel).
Values 6 and 7 are Validate.

	
	B6
	UL/DL
	1
	Set to 1 to indicate that the PPDU is addressed to the AP.

	
	B7–B12
	BSS Color
	6
	An identifier of the BSS.
Set to the TXVECTOR parameter BSS_COLOR.

	
	B13–B19
	TXOP
	7
	If the TXVECTOR parameter TXOP_DURATION is UNSPECIFIED, set to 127 to indicate the absence of duration information.
If the TXVECTOR parameter TXOP_DURATION is an integer value, set to a value less than 127 to indicate duration information for NAV setting and protection of the TXOP as follows:
If the TXVECTOR parameter TXOP_DURATION is less than 512, set to 2x(TXOP_DURATION)/8.
Otherwise, set to 2x(TXOP_DURATION-512)/128+1.

	
	B20–B25
	Disregard
	6
	Set to the value of the TXVECTOR parameter TB_DISREGARD_IN_USIG1 and treat as Disregard. See Table 9-46h (Mapping from Special User Info field to U-SIG-1 and U-SIG-2 fields in the EHT TB PPDU).



Table 38-C U-SIG field of a UHR TB PPDU (continued)
	Two parts of U-SIG
	Bit
	Field
	Number of bits
	Description

	U-SIG-2
	B0–B1
	PPDU Type And Compression Mode
	2
	Set to 0 for a TB PPDU. 
Value 2 is Validate.
NOTE—A value of 1 indicates a UHR SU transmission. Refer to Table 38-A (U-SIG field of a UHR MU PPDU). A value of 3 indicates an ELR PPDU. Refer to Table 38-D (U-SIG field of a UHR ELR PPDU).

For further clarifications on all values of this field, refer to Table 38-B (Combination of UL/DL field, PPDU Type And Compression Mode field and B2 of U-SIG-2).

	
	B2
	Validate
	1
	Set to the value of the TXVECTOR parameter TB_VALIDATE_IN_USIG2 and treat as Validate. See Table 9-46h (Mapping from Special User Info field to U-SIG-1 and U-SIG-2 fields in the EHT TB PPDU). The default value is 1.

	
	B3-B6
	Spatial Reuse 1
	4
	Indicates whether or not PSR spatial reuse is allowed in a subband of the PPDU during the transmission of this PPDU, and if PSR spatial reuse is allowed, indicates a value that is used to determine a limit on the transmit power of the PSRT PPDU.
If the Bandwidth field indicates 20 MHz or 40 MHz, then this field applies to the lowest 20 MHz subband in frequency.
If the Bandwidth field indicates 80 MHz, then this field applies to each 20 MHz subchannel of the lowest 40 MHz subband in frequency within the 80 MHz operating band.
If the Bandwidth field indicates
160 MHz, then this field applies to each 20 MHz subchannel of the lowest
80 MHz subband in frequency within the 160 MHz operating band.
If the Bandwidth field indicates
320 MHz-1 or 320 MHz-2, then this field applies to each 20 MHz subchannel of the lower 160 MHz subband in frequency within the 320 MHz operating band.
Set to the value of the SPATIAL_REUSE(1) parameter of the TXVECTOR, which contains a value from Table 27-24 (Spatial Reuse field encoding for an HE TB PPDU). Note that Table 27-24 (Spatial Reuse field encoding for an HE TB PPDU) is also applied for an EHT TB PPDU (see 35.11.2 (SPATIAL_REUSE) and 35.10 (EHT Spatial reuse operation)) and a UHR TB PPDU (see 37.TBD (SPATIAL_REUSE) and 37.TBD (UHR Spatial reuse operation)).	Comment by Alice Chen: There is a underline between “SPATIAL” and “REUSE”, visible if zooming in. 
(TBD)

	
	B7-B10
	Spatial Reuse 2
	4
	Indicates whether or not PSR spatial reuse is allowed in a subband of the PPDU during the transmission of this PPDU, and if PSR spatial reuse is allowed, indicates a value that is used to determine a limit on the transmit power of the PSRT PPDU.
If the Bandwidth field indicates 20 MHz, this field is set to the same value as the Spatial Reuse 1 field, and Disregard.
If the Bandwidth field indicates 40 MHz, this field applies to the upper 20 MHz subband in frequency. If operating in the
2.4 GHz band, this field is set to the same value as the Spatial Reuse 1 field.
If the Bandwidth field indicates 80 MHz, then this field applies to each 20 MHz subchannel of the upper 40 MHz subband in frequency within the 80 MHz operating band.
If the Bandwidth field indicates
160 MHz, then this field applies to each 20 MHz subchannel of the upper
80 MHz subband in frequency within the 160 MHz operating band.
If the Bandwidth field indicates
320 MHz-1 or 320 MHz-2, then this field applies to each 20 MHz subchannel of the upper 160 MHz subband in frequency within the 320 MHz operating band.
Set to the value of the SPATIAL_REUSE(2) parameter of the TXVECTOR, which contains a value from Table 27-24 (Spatial Reuse field encoding for an HE TB PPDU). Note that Table 27-24 (Spatial Reuse field encoding for an HE TB PPDU) is also applied for an EHT TB PPDU (see 35.11.2 (SPATIAL_REUSE) and 35.10 (EHT Spatial reuse operation)) and a UHR TB PPDU (see 37.TBD (SPATIAL_REUSE) and 37.TBD (UHR Spatial reuse operation)).
(TBD)

	
	B11–B15
	Disregard
	5
	Set to the value of the TXVECTOR parameter TB_DISREGARD_IN_USIG2 and treat as Disregard. See Table 9-46h (Mapping from Special User Info field to U-SIG-1 and U-SIG-2 fields in the EHT TB PPDU).

	
	B16–B19
	CRC
	4
	CRC for bits 0–41 of the U-SIG field. Bits 0– 41 of the U-SIG field correspond to bits 0–25 of the U-SIG-1 field followed by bits 0–15 of the U-SIG-2 field. The CRC computation uses the same polynomial as that in 27.3.11.7.3 (CRC computation).

	
	B20–B25
	Tail
	6
	Used to terminate the trellis of the convolutional decoder. Set to 0.




The U-SIG field for a UHR ELR PPDU contains the fields listed in Table 38-D (U-SIG field of a UHR ELR PPDU).

Table 38-D U-SIG field of a UHR ELR PPDU
	Two parts of U-SIG
	Bit
	Field
	Number of bits
	Description

	U-SIG-1
	B0–B2
	PHY Version Identifier
	3
	Differentiate between different PHY clauses.
Set to 1 for UHR.
Values 2–7 are Validate.
NOTE—Set to 0 for EHT (see 36.3.12.7.2).

	
	B3–B5
	Bandwidth
	3
	Set to 0 for 20 MHz.
Values 1-7 are Validate.

	
	B6
	UL/DL
	1
	Indicates whether the PPDU is sent in UL or DL. Set to the TXVECTOR parameter UPLINK_FLAG.
A value of 1 indicates the PPDU is addressed to an AP.
A value of 0 indicates the PPDU is addressed to a non-AP STA.
NOTE—In 5 GHz band or 6 GHz band, the value is always set to 1.

	
	B7–B12
	BSS Color
	6
	An identifier of the BSS.
Set to the TXVECTOR parameter BSS_COLOR.

	
	B13–B19
	TXOP
	7
	If the TXVECTOR parameter TXOP_DURATION is UNSPECIFIED, set to 127 to indicate the absence of duration information.
If the TXVECTOR parameter TXOP_DURATION is an integer value, set to a value less than 127 to indicate duration information for NAV setting and protection of the TXOP as follows:
If the TXVECTOR parameter TXOP_DURATION is less than 512, set to 2x(TXOP_DURATION)/8.
Otherwise, set to 2x(TXOP_DURATION-512)/128+1.

	
	B20–B24
	Disregard
	5
	Set to all 1s and treat as Disregard.

	
	B25
	Validate
	1
	Set to 1 and treat as Validate.



Table 38-D U-SIG field of a UHR ELR PPDU (continued)
	Two parts of U-SIG
	Bit
	Field
	Number of bits
	Description

	U-SIG-2
	B0–B1
	PPDU Type And Compression Mode
	2
	Set to 3 for an ELR PPDU.
If the UL/DL field is set to 1, value 2 is Validate.

NOTE—If the UL/DL field is set to 0, a value of 0 indicates a DL OFDMA transmission, a value of 1 indicates a UHR SU transmission or a DL SU Co-SR transmission and a value of 2 indicates a DL non-OFDMA MU-MIMO transmission or a DL non-OFDMA Co-BF transmission. If the UL/DL field is set to 1, a value of 1 indicates a UHR SU transmission. Refer to Table 38-A (U-SIG field of a UHR MU PPDU). If the UL/DL field is set to 1, a value of 0 indicates a TB PPDU. Refer to Table 38-C (U-SIG field of a UHR TB PPDU).

For further clarifications on all values of this field, refer to Table 38-B (Combination of UL/DL field, PPDU Type And Compression Mode field and B2 of U-SIG-2).

	
	B2-B12
	STA-ID
	11
	Set to a value of the TXVECTOR parameter STA-ID (see 35.11.1.1 (STA_ID)).

	
	B13-B15
	ELR Validate
	3
	Set to a value of 7.
Values 0-6 are Validate.

	
	B16–B19
	CRC
	4
	CRC for bits 0–41 of the U-SIG field. Bits 0– 41 of the U-SIG field correspond to bits 0–25 of the U-SIG-1 field followed by bits 0–15 of the U-SIG-2 field. The CRC computation uses the same polynomial as that in 27.3.11.7.3 (CRC computation).

	
	B20–B25
	Tail
	6
	Used to terminate the trellis of the convolutional decoder. Set to 0.




38.3.14.7.3 Encoding and modulation
For a UHR MU PPDU, UHR TB PPDU and UHR ELR PPDU, the U-SIG field shall use the same encoding and modulation process as that of the U-SIG field in an EHT MU PPDU and EHT TB PPDU, as described in 36.3.12.7.3 (Encoding and modulation).

The time domain waveform for the U-SIG field of a UHR MU PPDU and a UHR TB PPDU, transmitted on transmit chain , shall be as specified in Equations (36-20) and (36-21), respectively, where the parameters  and  in both equations and  in Equation (36-21) shall be replaced by their UHR counterparts, ,  and , respectively.  	Comment by Alice Chen: For simplicity, we refer to 11be for now. Subject to change if the parameter definitions change when we harmonize with other subclauses.

Compared to the U-SIG field of a UHR MU PPDU, the U-SIG field in a UHR ELR PPDU has only one 20 MHz subchannel and an additional scaling factor  UHR-ELR, U-SIG. Compared to the U-SIG field of a UHR TB PPDU, the U-SIG field in a UHR ELR PPDU has only one 20 MHz subchannel and a scaling factor  UHR-ELR, U-SIG instead of . For the U-SIG field in a UHR ELR PPDU, the BPSK constellation point assigned to the k-th data subcarrier of the n-th symbol is denoted as . The time domain waveform for the U-SIG field of a UHR ELR PPDU, transmitted on transmit chain , shall be as specified in Equation (38-E). 

    (38-E)
where
 UHR-ELR, U-SIG is 1.	Comment by Alice Chen: If we keep the math description of MU (without a scaling factor) and TB (with a scaling factor eta_{pre-UHR}), need to define a scaling factor specific to the generation (UHR), ELR and field (U-SIG). Temperately define this parameter as such. Subject to change when we harmonize with other subclauses.
 is defined as in 21.3.7.5 (Definition of tone rotation).


 and  are defined in 17.3.5.10 (OFDM modulation).
Other variables in Equation (38-E) are defined in 38.3.12 (Timing-related parameters) and 38.3.13 (Mathematical description of signals).


Text to be adopted ends here.
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