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1 CID related to DRU
	375
	38.3.4
	109.52
206.29(in D0.3)

	With 20/40/80/(60 TBD)DBW DRUs, 20/40/80/(20+20+40)/(40+20+20)/(different types of 60 TBD), there are many DRU combinations could be assigned to channel. With additional QoS requirements, the resource allocation problem could have high problem complexity.

	Enable the STAs to recommned DRUs selections could reduce the problem size, as well as the computing capacity in STAs. New functions could be proposed in MAC layer, where MAC frame can carrying recommned the DRUs to reduce the computing task on AP.
	Revised.



1 Discussion
The existing contributions are trying to find the balance point between system performance and complexity by limiting some flexibility in standard level. Even if we ignore the sacrificed performance and flexibility, the DRU mechanism is still not suitable for massive access in Wi-Fi.
Table 38-5—Maximum number of DRUs for each distribution bandwidth in an 80 MHz subblock
	DRU Type                                      
	Distribution BW20
	Distribution BW40
	Distribution BW60
	Distribution BW80

	26-tone DRU
	9
	18
	N/A
	N/A

	52-tone DRU
	4
	8
	12
	16

	106-tone DRU
	2
	4
	6
	8

	242-tone DRU
	N/A
	2
	3
	4

	484-tone DRU
	N/A
	N/A
	N/A
	2


There differences of DRU between DBW 20/40/60/80, the potential size of DRU patterns is still significant.
Table 1 Number of types in 20MHz UHR TB PPDU
	Num. of channel types
	DRU combinations in 20MHz using DBW20 DRU

	1
	9*26-tone
	
	
	

	1
	4*52-tone 
	
	
	

	1
	2*106-tone 
	
	
	

	2
	1*106-tone + 
5*26-tone 
	2*106-tone + 
1*26-tone 
	
	

	3
	1*106-tone + 
1*52-tone + 
3*26-tone 
	1*106-tone + 
2*52-tone
	1*106-tone + 

2*52-tone + 
26-tone
	

	4
	1*52-tone + 
7*26-tone
	2*52-tone + 
5*26-tone 
	3*52-tone + 
3*26-tone 
	4*52-tone + 1*26-tone

	Total=12
	
	
	
	


Table 2 Number of types in 40MHz UHR TB PPDU
	Num. of channel types
	DRU types in 40MHz using DBW40 DRU

	4
	only 26/52/106/242/484 tones

	1
	242-tone + 106-tone

	1
	242-tone + 52-tone

	1
	242-tone + 26-tone

	3
	106-tones + 52-tone

	3
	106-tones + 26-tone

	8
	52-tone + 26-tone

	2
	242-tone + 106-tone + 26-tone

	1
	242-tone + 106-tone + 52-tone

	4
	242-tone + 52-tone + 26-tone

	12
	106-tones + 52-tones + 26-tone

	2
	242-tone + 106-tone + 52-tone + 26-tone

	Total=42
	


Table 3 Number of types in 80MHz UHR TB PPDU
	Num. of channel types
	DRU types in 80MHz using DBW80 DRU

	4
	only 52/106/242/484 tones

	1
	484-tone + 242-tone

	1
	484-tone + 106-tone

	1
	484-tone + 52-tone

	3
	242-tones + 106-tone

	3
	242-tones + 52-tone

	7
	106-tone + 52-tone

	1
	484-tone + 242-tone + 52-tone

	1
	484-tone + 242-tone + 106-tone

	3
	484-tone + 106-tone + 52-tone

	9
	242-tones + 106-tones + 52-tone

	1
	484-tone + 242-tone + 106-tone + 52-tone

	Total=35
	


Table 4 Number of types in 60MHz UHR TB PPDU
	Num. of channel types
	DRU types in 60MHz using DBW60 DRU

	3
	only 52/106/242 tones

	1
	484-tone + 242-tone

	1
	484-tone + 106-tone

	1
	484-tone + 52-tone

	2
	242-tones + 106-tone

	2
	242-tones + 52-tone

	5
	106-tone + 52-tone

	1
	484-tone + 106-tone + 52-tone

	4
	242-tones + 106-tones + 52-tone

	Total=20
	


Complexity analysis of UHR TB PPDU types
· For UHR TB PPDU BW is 20/40/60/80 MHz, 
· 20MHz using DBW20 DRU, there are 12 types; 
· 40MHz using DBW40 DRU, there are 42 types;

· For 80 MHz, 

· Using DBW80 DRU, there are 35 types;
· Using DBW40+DBW20+DBW20 DRU, there are 2 modes, each mode has 42*12*12=6048 types;
· For 80 MHz with 20 MHz unallocated,
· Using DBW60 DRU, there are 20 channel types.

· Using DBW40+DBW20 DRU, there are 4 modes, each mode has 42*12=504 types of combinations;
· For 80 MHz with 40 MHz unallocated, there are 42 channel types;
· Using DBW40 DRU, there are 2 modes, each mode has 42 channel types;

· Therefore, in a 4*80=320MHz UHR TB PPDU, there are
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              i.e. 41.2 quadrillion types.
To solve this dilemma, we provide the other point of view：
1. If we decompose the original problem into the multiple sub-problem, i.e., the DRU allocation problem of each STA.
2. STAs can select their own DRU allocation using local computing capacity, then feedback to AP.
3. AP can generate the allocation scheme by gathering the Preferred DRUs from STA.
4. After resolves all Preferred RU Sets without conflict, AP only need to calculate the RU allocation with conflict, which is much lower than original calculation.  
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Figure 2  STAs feedback to facilitate DRU allocation in PPDU
By enabling STA to feedback their preferred DRUs, AP can utilize the computing resource as well as reduce the complexity of scheduling DRU allocation of UHR TB PPDU.

2 Proposed Change
Text to be adopted begins here:
38.3.4 Transmission of DRU
TGbn editor: Please update Transmission of DRU in 11bn D0.3 to add the statement of DRU feedback as below
Table 38-14— DBW modes allowed in an 80 MHz frequency subblock for an 80 MHz, 160

MHz, or 320 MHz UHR TB PPDU(#2259, 2261, 574, 889, 2262, 2263, 2265)
	
	DBW modes

	(#2689)Without any

unallocated subchannel
	{DBW80},

{DBW20–DBW20–DBW40} (see NOTE 1), {DBW40–DBW20–
DBW20} (see NOTE 1)

	(#2689)With an unallocated

subchannel
	{[gap–20]–DBW20–DBW40}, {DBW20–[gap–20]–DBW40},

{DBW40–[gap–20]–DBW20}, {DBW40–DBW20–[gap–20]},

{DBW60–[gap–20]}(#2689),

{[gap–40]–DBW40} (see NOTE 2(#2689)), {DBW40–[gap–40]} (see

NOTE 2(#2689))

	DBWx and [gap–y] mean x MHz DBW and y MHz (#2689)unallocated respectively

NOTE 1—These two DBW modes are allowed only in the primary 80 MHz channel without

(#2689)any unallocated in case of a 160 MHz or 320 MHz UHR TB PPDU.

NOTE 2—These two DBW modes are allowed only in a 160 MHz or 320 MHz UHR TB PPDU


(#2036)UHR-MCS 15 is disallowed in a DRU transmission.
A UHR non-AP MLD may report its preferred DRU indexes and PHY DRU indexes to a UHR AP MLD. A UHR AP MLD may utilize preferred DRU indexes and PHY DRU indexes to facilitate the DRU allocation of TB PPDU before a DRU transmission.(#375)
Text to be adopted ends here.
SP: Do you agree to incorporate the proposed text changes for DRU Transmission to the latest TGbn draft?
References:

1) 11-24-0171r21: 11-24-0171-21-00bn-tgbn-motions-list-part-1, Alfred Asterjadhi (Qualcomm Inc.)

2) 11-25-0014-r7: 11-25-0014-07-00bn-tgbn-motions-list-part-2, Alfred Asterjadhi (Qualcomm Inc.)

3) 11-25-0732r0: 11-25-0732-00-00bn-cc50-crs-related-to-tone-plan-for-drus, Shuling Julia Feng (Mediatek Inc.)
Abstract


This submission contains proposed comment resolutions to comments on P802.11bn D0.1. The changes are based on P802.11bn D0.3.





The submission provides discussion and proposed resolutions for CID 375 in subclause 38.3.4. 
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