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	11897
	28.3.18.4.4

	493.35
	 In Step g), may want to mention that in the presence of midamble, the test equipment shall bypass midamble and only measure the data symbols, and maybe need to standardize one of the below two options: (1) the equipment should update channel estimation and Zero-Forcing computation per each midamble, or (2) the test equipment always use HE-LTFs in the preamble and ignore all the midambles. Maybe (1) is better because it unifies with regular cases without midamble. If we don't standardize how to use midamble, different equipment may create biased EVM results based on how they use the midamble.
	as in the comment

 
	Revised.

11ax editor, please see the discussion for instructions of CID 11897 in doc IEEE 802.11-18/0753r0

	14320
	28.3.18.4.4
	494.12
	In draft 2.0, 28.3.11.16 Midamble is added to support long packets in fast fading environment, i.e. insert midamble every 10 or 20 OFDM symbol. However the EVM measurement method is not updated accordingly in 28.3.18.4.4 Transmitter modulation accuracy (EVM) test.  Specifically, EVM test only requests 16 OFDM symbol for user occupies more than 26 tones. Good long packet EVM performance is essential for good throughput. We need to increase the number of OFDM symbol for EVM test.

	Please evaluate and suggested a reasonable long packets for EVM test, which eventually will guarantee a good throughput in real operation. Maybe we should use 32 OFDM for all cases, which will at least include one midamble. Or if chipset companies has a more practical number that will review system performance in long packets.

	Revised.

11ax editor, please see the discussion for instructions of CID 11897 in doc IEEE 802.11-18/0753r0


Discussions:
It is highly likely that TxEVM will be measured in the field on the midamble-enabled PPDUs. Therefore, to avoid big test result variations, it is good to define some behaviour restrictions on the test devices when measuring TxEVM of midamble enabled PPDUs. 
First, the midamble OFDM symbols should not be part of the EVM calculation (Euclidean distance calculation) like the other data symbols in Data field.

Secondly, it is better that the test equipment can update channel estimation on midambles as regular receivers does, but not average across the channel estimations that may lead to EVM measurement variations from PPDUs without midamble.
TGax editor: make the following text changes starting from P544L42 
28.3.18.4.4 Transmitter modulation accuracy (EVM) test
……

e) For each HE-LTF symbol, transform the symbol into subcarrier received values, estimate the phase from the pilot subcarriers, and derotate the subcarrier values according to the estimated phase. 

f) Estimate the complex channel response coefficient for each of the subcarriers and each of the transmit streams. If midamble is present in the Data field of the PPDU, the channel response coefficients shall be based upon the most recently received midamble symbol(s). 
g) For each of the data OFDM symbols: transform the symbol into subcarrier received values, estimate the phase from the pilot subcarriers, and compensate the subcarrier values according to the estimated phase, group the results from all of the receiver chains in each subcarrier to a vector, and multiply the vector by a zero-forcing equalization matrix generated from the estimated channel. 
h)  For each data-carrying subcarrier in each spatial stream of RU under test, find the closest constellation point and compute the Euclidean distance from it. If midamble is present in the Data field of the PPDU, the midamble symbols shall not be used to compute the Euclidean distance.
…..

e) For each of the data OFDM symbols, transform the symbol into subcarrier received values and esti-mate the power of each subcarrier. If midamble is present in the Data field of the PPDU, the channel response coefficients shall be based upon the most recently received midamble symbol(s).
…..

Further Discussions:

The definition of 
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 is not consistent in the current spec.  In draft D2.3 P438L22,
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is defined as the number of symbols in the Data field. However, the texts and equations related to 
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in 28.3.11 Data field indicates that 
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is the number of data symbols in the Data field. When midamble is not present in the Data field, the number of symbols in the Data field is equal to the number of symbols in the Data field. When midamble is present in the Data field, the number of symbols in the Data field is greater than the number of data symbols in the Data field. 
TGax editor: make the following text changes starting from P438L18 
28.3.9 Mathematical description of signals

The timing boundaries for the various fields are shown in Figure 28-22 (Timing boundaries for HE PPDU fields when midamble is not present), where 
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 is the number of HE-LTF symbols and is defined in Table 28-15 (Fre-quently used parameters), 
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 is the number of symbols in the HE-SIG-B field present in an HE MU PPDU, and 
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 is the number of data OFDM symbols in the Data field.
Note: data OFDM symbols is defined as the OFDM symbols in the Data field of an HE PPDU that are not midamble symbols when present.

TGax editor: make the following text changes starting from P503L48 
28.3.11.2 Pre-FEC padding process

….., where 
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 is the initial number of data OFDM symbols in the Data field with BCC or LDPC encoding in an HE SU PPDU or HE ER SU PPDU as defined by Equation (28-64).(#13396)
TGax editor: make the following text changes starting from P509L16 
28.3.11.5.5 Encoding process for an HE TB PPDU

…… ainit = a, where NSYM and a are is the common number of symbols and pre-FEC padding factor indicated in the UL Packet Extension subfield of the Common Info field in the Trigger frame, and 
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  is the common number of data OFDM symbols derived from UL LENGTH subfield, Number Of HE-LTF Symbols And Midamble Periodicity subfield, and Doppler subfield of the Common Info field in the Trigger frame, respectively.
TGax editor: make the following text changes starting from P509L31 
   …………. 


(28-91) 
where NSYM and a are the common number of symbols and pre-FEC padding factor indicated in the Trigger frame, respectively, and mSTBC ….
TGax editor: make the following text changes starting from P509L39 
….ainit = a, where NSYM and a are the common number of symbols and pre-FEC padding factor indicated in the Trigger frame respectively.  
TGax editor: make the following text changes starting from P523L12 
28.3.11.14 OFDM modulation
When midamble is not present, Tthe time domain waveform of the Data field of an HE PPDU that is not an HE TB PPDU for(#13492) trans-mit chain and frequency segment iSeg shall be as defined in Equation (28-109).
TGax editor: make the following text changes starting from P524L5
When midamble is not present, Tthe time domain waveform of the Data field of an HE TB PPDU for user u in the r-th RU from transmit
TGax editor: make the following text changes starting from P527L37 
28.3.12 Packet extension

…..Figure 28-42 (PE field duration of an HE SU PPDU or HE ER SU PPDU when midamble is not present, and when TXVECTOR parameter NOMINAL_PACKET_PADDING is 8μs and TPE=TPE,nominal) and Figure 28-43 (PE field duration of an HE SU PPDU or HE ER SU PPDU when midamble is not present, and when TXVECTOR parameter NOMINAL_PACKET_PADDING is 16μs and TPE=TPE,nominal)
….

TGax editor: make the following text changes on the figure captions of L29 and L57 of P528

Figure 28-42—PE field duration of an HE SU PPDU or HE ER SU PPDU when midamble is not present, and when TXVECTOR parameter NOMINAL_PACKET_PADDING is 8 μs and TPE = TPE,nominal
Figure 28-43—PE field duration of an HE SU PPDU or HE ER SU PPDU when midamble is not present, and when TXVECTOR parameter NOMINAL_PACKET_PADDING is 16 μs TPE = TPE,nominal
TGax editor: make the following text changes on P558L65 
A typical state machine implementation of the transmit PHY for an HE PPDU transmission is provided in Figure 28-57 (PHY transmit state machine for an HE PPDU when midamble is not present).
TGax editor: make the following text changes on P559L59
Figure 28-57—PHY transmit state machine for an HE PPDU when midamble is not present
TGax editor: make the following text changes on P560L8 
28.3.21 HE receive procedure

…… A typical state machine implementation of the receive PHY is given in Figure 28-62 (PHY receive state machine when midamble is not present (#13381)).
TGax editor: make the following text changes on P563L62
Figure 28-62—PHY receive state machine when midamble is not present (#13381)

TGax editor: make the following text changes starting from P573L19
28.4.3 TXTIME and PSDU_LENGTH calculation

…….

For an HE SU PPDU and HE ER SU PPDU using BCC encoding, the total number of data OFDM symbols in the Data field,
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, (#11399) is given by Equation (28-66). 
For an HE SU PPDU and HE ER SU PPDU using LDPC encoding, the total number of data OFDM symbols in the Data field,
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, is given in 28.3.11.5.2 (LDPC coding).
 For an HE MU PPDU (including both MU-MIMO and OFDMA), the total number of data OFDM symbols in the Data field,
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, is given in 28.3.11.5.4 (Encoding process for an HE MU PPDU). 
For an HE TB PPDU, the total number of data OFDM symbols in the Data field, 
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, is given in 28.3.11.5.5 (Encoding process for an HE TB PPDU).
Abstract


This submission proposes resolution of CID 11897 and 14320 on EVM measurement when midamble is present





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