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Discussions:
In Draft 1.0 midamble was introduced with the following related HE PHY capabilities:
· Doppler Tx

· Doppler Rx

· Midamble Rx Max NSTS

· Midamble Rx 2x and 1x HE-LTF
One HE STA may claim whether it is able to receive 2x/1x HE-LTF, or max number of NSTS that it may receive with midambles. 
For the case of Trigger based PPDUs with midambles, the AP also needs to know the non-AP STAs’ capabilities such as max NSTS for transmitting PPDUs with midamble(s) or whether they can transmit HE TB PPDUs with midamble(s) of 2x or 1x HE-LTFs.

Propose to add the corresponding Tx capabilities, but to save HE Capability bits, suggest to combine Tx capability together with the existing Rx capability fields

TGax editor: make the following text changes in P149L22
	
	
	
	
	
	
	
	

	
	Element ID
	Length
	Element ID Extension
	HE MAC Capabilities Information
	HE PHY Capabilities Information
	Supported HE-MCS And NSS Set(#13674)
	PPE Thresholds (optional)

	Octets:
	1
	1
	1
	6(#12379)
	10 11(#12060)
	4, 8 or 12
	variable

	· HE Capabilities element format


TGax editor: make the following text changes starting from P155L58
	
	B0
	B1      B7
	B8      B11
	B12
	B13
	B14
	B15  B16
	B17

	
	Reserved(#11466)
	Channel Width Set
	Punctured Preamble Rx
	Device Class
	LDPC Coding In Payload
	HE SU PPDU With 1x HE-LTF And 0.8 s GI
	Midamble Tx/Rx Max NSTS
	NDP With 4x HE-LTF And 3.2 ms GI

	Bits:
	1
	7
	4
	1
	1
	1
	2
	1


……

	
	B69
	B70   B71
	B72
	B73
	B74
	B75
	B76   B79

	
	Midamble Tx/Rx 2x And 1x HE-LTF
	DCM Max BW(#11904)
	Longer Than 16 HE SIG-B OFDM Symbols Support(#12060)
	Non-Triggered CQI Feedback (#13220)
	Tx 1024-QAM < 242-tone RU Support(#13403)
	Rx 1024-QAM < 242-tone RU Support(#13403)
	Reserved

	Bits:
	1
	2
	1
	1
	1
	1
	4

	· HE PHY Capabilities Information field format


TGax editor: make the following text changes starting from P158L40 
	Subfield
	Definition
	Encoding

	…..
	….
	…..

	Midamble Tx/Rx Max NSTS
	If(#11060) the Doppler Rx subfield is 1, indicates the maximum number of space-time streams supported for reception when a midamble is present(#11062) in the Data field.
If the Doppler Tx subfield is 1, indicates the maximum number of space-time streams supported for transmission when a midamble is present in the Data field.

If both Doppler Rx and Doppler Tx subfields are 1, indicates the maximum number of space-time streams supported for transmission and reception when a midamble is present in the Data field.

	Set to 0 for 1 space-time stream

Set to 1 for 2 space-time streams

Set to 2 for 3 space-time streams

Set to 3 for 4 space-time streams(#13335)

	….
	….
	….

	Midamble Tx/Rx 2x And 1x HE-LTF
	If(#11060) the Doppler Rx subfield is 1, indicates support for receiving midambles with 2x HE-LTF, 1x HE-LTF in HE SU PPDU if the HE SU PPDU With 1x HE-LTF And 0.8 s GI subfield is set to 1, and 1x HE-LTF in HE ER SU PPDU if the HE ER SU PPDU With 1x HE-LTF And 0.8 s GI subfield is set to 1.
If the Doppler Tx subfield is 1, indicates support for transmitting midambles with 2x HE-LTF, 1x HE-LTF in HE TB PPDU when allowed.

If both the Doppler Rx and Doppler Tx subfields are 1, indicates support for receiving midambles with 2x HE-LTF, 1x HE-LTF in HE SU PPDU if the HE SU PPDU With 1x HE-LTF And 0.8 s GI subfield is set to 1, and 1x HE-LTF in HE ER SU PPDU if the HE ER SU PPDU With 1x HE-LTF And 0.8 s GI subfield is set to 1; and also support for transmitting midambles with 2x HE-LTF, 1x HE-LTF in HE TB PPDU when allowed.


	Set to 0 if not supported. 

Set to 1 if supported.


TGax editor: make the following text changes starting from P525L11 
28.3.11.16 Midambles

….
An HE SU PPDU with midamble containing 1x HE-LTF may only be sent to STAs that set the Doppler Rx subfield to 1 and the Midamble Tx/Rx 2x and 1x HE-LTF subfield to 1 in the HE Capabilities elements(#12727) and the HE SU PPDU With 1x HE-LTF And 0.8 μs GI subfield to 1, as defined in 9.4.2.237.3 (HE PHY Capabilities Information field). Otherwise it shall not be sent.
An HE ER SU PPDU with midamble containing 1x HE-LTF may only be sent to a STA that sets the Doppler Rx subfield to 1 and the Midamble Tx/Rx 2x and 1x HE-LTF subfield to 1 in the HE Capabilities ele-ments(#12727) and the HE ER SU PPDU With 1x HE-LTF And 0.8 μs GI subfield to 1, as defined in 9.4.2.237.3 (HE PHY Capabilities Information field). Otherwise it shall not be sent.
An HE SU PPDU or HE ER SU PPDU with midamble containing 2x HE-LTF may only be sent to a STA that set the Doppler Rx subfield to 1 and the Midamble Tx/Rx 2x and 1x HE-LTF subfield to 1 in the HE Capabilities elements(#12727), as defined in 9.4.2.237.3 (HE PHY Capabilities Information field). Otherwise it shall not be sent.
An HE MU PPDU with midamble containing 2x HE-LTF may only be sent if all the recipient STAs of the HE MU PPDU set the Doppler Rx subfield to 1 and the Midamble Tx/Rx 2x and 1x HE-LTF subfield to 1 in the HE Capabilities elements(#12727), as defined in 9.4.2.237.3 (HE PHY Capabilities Information field). Otherwise it shall not be sent.
Midamble shall not be applied in an HE MU PPDU if MU-MIMO is used in at least one RU of the HE MU PPDU.

….

A non-AP HE STA that sets the Doppler Tx subfield to 1 in the HE Capabilities elements(#12727), as defined in 9.4.2.237.3 (HE PHY Capabilities Information field), shall be able to transmit midambles with 4x HE-LTF(s) in an HE TB PPDU, or 2x HE-LTF(s) in an HE TB PPDU if its Midamble Tx/Rx 2x and 1x HE-LTF subfield is set to 1 in the HE Capabilities elements, and shall be able to transmit midambles with 1x HELTF( s) in a full bandwidth UL MU-MIMO PPDU if it sets the Full Bandwidth UL MU-MIMO subfield to 1 and Midamble Tx/Rx 2x and 1x HE-LTF subfield to 1in the HE Capabilities element(#12727).
When midamble is used in an HE SU PPDU, HE ER SU PPDU or HE MU PPDU, the number of space-time streams in this PPDU shall not be more than that indicated by the maximum of the values indicated by the Midamble Tx/Rx Max NSTS subfield in the HE Capabilities elements(#12727) set by the recipient STA(s), as defined in 9.4.2.237.3 (HE PHY Capabilities Information field).(#12722) 
An AP shall not trigger a non-AP STA to transmit an HE TB PPDU with midamble using number of space-time-streams higher than the values indicated by the non-AP STA’s Midamble Tx/Rx Max NSTS subfield in the HE Capabilities elements. 
Abstract


This submission proposes HE PHY capabilities change to cover midamble Tx.





The changes marked in this document are based on TGax Draft D2.3.

















Submission
page 1
Hongyuan Zhang, et. al. (Marvell)

