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Prior work: 
o Previous proposals Indicate huge benefits: 

- Doc 92/76: "The potential of Dynamic Power Control" 
• Show • • lmul.tJon .lIult. of MulUple netwo.h with and wlthoul 

Tx-Power Control. 

It SignlHcant medium r.u .. potential between a factor 2 I!Ind 8 
wa. demono1ratod (92176). 

- Doc 94159: "Prolocol elements needed for Tx-Power Control" 

o Purpose is Medium re-use efficiency Improvement, 
not a Power consumption saVing. 

o The current Phy's specify multiple Tx-Level settings 
associated with a related CCA sensitivity threshold. 

Tx-Power Control support in the MAC IEEE P302.11-&&1250 

No' 

What is the basic mechanism: 
o A mechanism Is needed to measure the attenuation 

between transmitter and remote receiver. 
- Tx knows (controls) Ita own Tx-Level. 
- Rx to put measured RSSlln the returning response (CTS or 

Ack). 
- Tx cen celculate the experienced anenuation. 
- This knowledge can be maintained per appliceble destination. 

o A Tx-based algorithm can calculate a more 
appropriate Tx-Level. 

o If Tx-Level is reduced, then also the "Defer Threshold" 
can be made le8S sensitive. 

- Result: Lower Tx-Level then less stallons to defer for, 
resulting in 8 higher throughput per unit area. 
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Tx-Power Control support in the MAC IEEE POO2.11-941259 

Why Tx-Power Control: 
o The Wireless Medium Is a scarce resource: 

- Only limited bandwidth available per a given Three 
dimensional area. 

- Medium must be reused as much as possible. 

.... , 

- Speed increase wlllilmitihe number of useable orthogonal 
channels also in lulUre bands. 

o In practice (loaded) systems will be Interference 
limited rather then noise limited. 

- Co-Channel interference Is the limiting lactor. 

o Reducing the Tx-Power to the "Needed Level" will 
significantly reduce the co-ehannel Interference level 
generated. 

- This will increase the available bandwidth and so throughput. 

Tx-Power Control support in the MAC 

Approach: 
o Use a transmit level that Is suitable to achieve the 

required SIR at the receiver. 
- 00 not transmit more then "Needed" . 

- This does not mean: "Lower power so that reception is at 
the minimum sensitivity level". 

o Transmitter needs to know the average attenuation to 
a given destination, to make an Informed decision on 
the Tx-Power Level needed. 

o If a lower Tx-Level is needed, then this will reduce the 
interference level in the surroundings. 

- This means that we can also reduce the "Defer area". 

• The Transmit level can dynamically be 
REDUCED from its nominal specified level. 

Tx-Power Control support In the MAC 

Reduce Power Increase Thro 

IEEE Pt<J2.II·_S~ 

$., 

o Transmitters control their Power level from the 
nominal level DOWN. 

o Interferers can be closer, so Defer threshold can be 
less sensitive. 
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Tx-Power Control support in the MAC IEEE P802.11-041l'O 

Minimum MAC Functions needed: 
• MAC to specify I RSSI field In the CTS and Ack frame. 

- Specify 8 bit field with 1 dBm resolution. 
- Note that thil doea not Imply 8 PHY accuracy, but just 8 range 

and resolution that the MAC can slgnel. 

• MAC needs to be able to adjust the Tx-Level per 
frame. 

• MAC needs to be able to modify the CCA-Threshold 
prior to each access attempt. 

• The Tx-Level Control algorithm does not need to be 
specified_ 
- Only the mechanilm to acquire the nece .. ary inlormatlon. 

- And the Phy Control mechanism. 

Tx-Power Control support in the MAC IEEE .802.'1 ._.9 _. 
What is needed in the MAC Standard: 
• Assumption: Include the minimum requirement in the 

MAC to allow the Attenuation calculation. 
• Level-1 provisions: 
• Specify a fixed field in the CTS and Ack frame. 

- 8 bill field, aasume 1 dB re80iutlon. 
- Addltlonalspare 8 bit. avallablo II wo wont word bounded 

Holda (could conl8Jn "Background Level' or eQuality 
Indication). 

Tx-Power Controllupport In the MAC IEEE P802.11._'. 

Conclusion: 
• Lets prepare the frame formata to support the 

Implementation of this Important medium sharing 
function. 

- Ita use can be optlonal. 

""' " 

- This II pouible because a mix of ltallons that do and don't 
Implement Tx-Power Control can work together without Iny 
problem. 

• A next level of support would be to specify the 
necessary provisions to control the TX-PowecLevel 
and CCA_ Threshold. 

- CurrenHy no mechanism Is evollabla to change the Phy 
parametera par trame, but Independent of tranamlt activity. 
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Tx-Power Control support In the MAC IEEE P802.11~5 • .... 
Gather attenuation information: 

• Transmitter can determine the attenuation. 
- It knows ita own ouput power, and receives the RSSI in the 

Ack. 
- The transmitter can adjust its Transmit Power lor subsequent 

Iransmi .. ions to that same destination. 

• Phy needs to deliver RSSI type Information anyway. 

Tx·Power Control support in the MAC IEEE P802.11-041l'. 

Level~2 Provisions: 
• Level-2 provisions: 
• Specify a way to allow Phy parameter control 

independent of a Tx activity which can be issued 
when the MAC starts monitoring the medium prior to 
an actual access. 
- Add a Transmit_enable parameter to the 

Ph-DATA.requ.st(START_OF _ACTIVITY,params), 80 that 
parametera can be changed independent of Transmit activity. 

- Specify a oeperate cl ... 
Ph-DATA.requelt(SeCParam,params), to allow change of the 
defer threshold. 

• Include Tx-PoweUevel and CCA_threshold 
parametera In the MAC I PHY Interface. 

• State Machine change may not be needed. 

Tx-Power Control support in the MAC IEEE P802.11.04I2 •• 

Motion: 
• Move: 

To add a fixed field to the CTS and Ack frame to report 
the received RSSI level. 14138113 falls. 

• Move: 
To specify a TransmlCEnable parameter to the basic 
Ph-DATA.request(START _OF _ACTIVITY,params) 
parameters, 80 that they can be changed Independent 
of Transmission activity. 

Wim Diepstraten 


