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Power control for HR-MS 

1 Introduction
In Bangkok 802.16n has discussed and approved principles for power control of HR-MS. This contribution provides some more details necessary to specify this operation.

Please also note that text accepted in Bangkok has been placed in the wrong subclause. This contribution seeks to remedy this error.
2 Proposed Text for the 802.16n Amendment Working Document (AWD) [2]

Note:

The text in BLACK color: the existing text in the 802.16n Amendment Draft Standard
The text in RED color: the removal of existing 802.16n Amendment Draft Standard Text
The text in BLUE color: the new text added to the 802.16n Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

----------  Modify text in 6.12.2.2.2.2 as follows:
6.12.2.2.2.2.2 Power control for one HR-MS associated with an HR-BS

The transmission power of a forwarding HR-MS transmitting to forwarded HR-MS is

controlled by messages from the forwarded HR-MS that are derived from HR-BS controls

The transmission power of a forwarded HR-MS is controlled by messages from the

forwarding HR-MS that are derived from HR-BS controls.

Power control procedure details TBD.

The HR-BS signals power control parameters to all HR-MS with active links.

HR-MS may be instructed by the HR-BS to estimate path loss between HR-MSs.

The receiver of data generate offset controls that are based on constraints or parameters,

signaled from HR-BS.

Cross link interference is handled by augmenting the PC to include SIR measured on

crosslink resources. The same procedure is applied for BS-controlled FTN and BS-controlled direct communication.

For power control, HR-MS shall use equation 302 and a modified eqn. 303:
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  (new formula from 802.16m)
In all cases NI is the estimated average power level (dBm) of the noise and interference per subcarrier at the receiver of the power controlled transmission (control or data channels).
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Adding the following descriptors

- 
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d

is a fairness parameters for interference to other MS-MS transmissions , and

 -
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SIR

is the linear ratio of the signal to interference power as received by the power controlled MS, measured on resources used for MS-MS links as determined by the BS.
Power control parameters that are generated by the HR-BS are sent directly to both HR-MS provided both have a link to the HR-BS. When the forwarded HR-MS does not have a link to the HR-BS, then its power control parameters are signaled to the forwarding HR-MS. The forwarding HR-MS signals them to the forwarded HR-MS.

The operation of power control requires that measurements be performed by the forwarding and forwarded HR-MS. The measurements and their associated signaling are TBD.
6.12.2.2.2.2.2.1 Power control for control channels

Power control is performed as in 6.3.8.4.2 except as detailed in this section.

Power control for control channels transmitted to the serving HR-BS:

This case is applicable to the forwarding HR-MS and to the forwarded HR-MS if it has a direct control link to the HR-BS.

All power control parameters are transmitted from the HR-BS as per AAI-OFDMA. 

Power control for control channels transmitted by forwarded HR-MS to the forwarding HR-MS:

SINRTarget parameters are the same as those used per AAI-OFDMA and are received normally by the forwarding HR-MS. Their signaling to the forwarded HR-MS is TBD.
NI is generated by the forwarding HR-MS. Its signaling to the forwarded HR-MS is TBD.

Offset is a correction term derived by the forwarding HR-MS based on OffsetMIN_FWD_C and OffsetMAX_FWD_C constraints signaled by the HR-BS to the forwarding HR-MS on a modified AAI-SCD message such that OffsetMIN_FWD_C ≤ Offset ≤ OffsetMAX_FWD_C. How Offset is signaled to the forwarded HR-MS is TBD.
Power control for control channels transmitted by forwarding HR-MS to the forwarded HR-MS:

SINRTarget parameters are the same as those used per AAI-OFDMA and are received normally by the forwarding HR-MS.
NI is generated by the forwarded HR-MS. Its signaling to the forwarding HR-MS is TBD.

Offset is a correction term derived by the forwarded HR-MS based on OffsetMIN_FWD_C and OffsetMAX_FWD_C constraints signaled by the HR-BS to the forwarding HR-MS on a modified AAI-SCD message such that OffsetMIN_FWD_C ≤ Offset ≤ OffsetMAX_FWD_C. Signaling of the Offset constraints from the forwarding HR-MS to the forwarded HR-MS is TBD. Signaling of Offset from forwarded HR-MS to forwarding HR-MS is TBD.
6.12.2.2.2.2.2.2 Power control for data channels:

Power control is performed as in 6.3.8.4.3 except as detailed in this section.
Determination of target SINR follows a modified equation 292 as follows:
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eq. xxx
Where the following descriptors are added:
- 
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d

is a fairness parameters for interference to other MS-MS transmissions, and

 -
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SIR

is the linear ratio of the signal to interference power as received by the power controlled MS, measured on HR-MS preamble of the HR-MS it is transmitting to. 

Power control of data channels transmitted to the HR-BS

This case is applicable to forwarding HR-MS and to forwarded HR-MS if it transmits any data channels to the HR-BS. Power is controlled as per AAI-OFDMA as modified by equation xxx where 
[image: image8.wmf]XL

SIR

is calculated on the HR-MS preamble.
All control parameters are sent as per AAI-OFDMA other than as defined below:
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 is also sent by the HR-BS on AAI-SCD.

Power control for data channels transmitted by the forwarded HR-MS to forwarding HR-MS 
Power control parameters in equation xxx are sent to the forwarding HR-MS in AAI-SCD message in 16.2.3.3.1. Their signaling between the forwarding and forwarded HR-MS is TBD.

NI is generated by the forwarding HR-MS. Its signaling to the forwarded HR-MS is TBD. 

Offset is a correction term derived by the forwarding HR-MS based on OffsetMIN_FWD_D and OffsetMAX_FWD_D constraints signaled by the HR-BS to the forwarding HR-MS on a modified AAI-SCD message such that OffsetMIN_FWD_D ≤ Offset ≤ OffsetMAX_FWD_D. How Offset is signaled to the forwarded HR-MS is TBD.
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 is sent by the HR-BS on AAI-SCD to the forwarding HR-MS. Its signaling to the forwarded HR-MS is TBD.
Power control for data channels transmitted by the forwarding HR-MS to forwarded HR-MS  

Power control parameters in equation xxx are sent to the forwarding HR-MS in AAI-SCD message in 16.2.3.3.1. 
NI is generated by the forwarded HR-MS. Its signaling to the forwarding HR-MS is TBD.
Offset is a correction term derived by the forwarded HR-MS based on OffsetMIN_FWD_D and OffsetMAX_FWD_D constraints signaled by the HR-BS to the forwarding HR-MS on a modified AAI-SCD message such that OffsetMIN_FWD_D ≤ Offset ≤ OffsetMAX_FWD_D. Signaling of the Offset constraints from the forwarding HR-MS to the forwarded HR-MS is TBD. Signaling of Offset from forwarded HR-MS to forwarding HR-MS is TBD.
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 is sent by the HR-BS on AAI-SCD to the forwarding HR-MS. 
6.2.3.31 AAI System Configuration Descriptor (SCD) Message:

-----------------   Add the following text:

The AAI-SCD is also used to send to a forwarding HR-MS power control parameters used for transmissions between the forwarding and the forwarded HR-MS.

The following fields are added to table 708:

(Part of) Table 708:

	Value
	Size

[bits]
	Description
	Conditions

	OffsetMAX_FWD_C
	6
	OffsetMAX_FWD_C is the maximum of allowed transmit power adjustment value for control channels for forwarded to forwarding or forwarding to forwarded links. It represents the value among -15.5 to 16 dB with 0.5 dB step
	Sent if the HR-MS has an associated forwarded HR-MS

	OffsetMIN_FWD_C
	6
	OffsetMAX_FWD_C is the maximum of allowed transmit power adjustment value for control channels for forwarded to forwarding or forwarding to forwarded links. It represents the value among -15.5 to 16 dB with 0.5 dB step
	

	OffsetMAX_FWD_D
	6
	OffsetMAX_FWD_D is the maximum of allowed transmit power adjustment value for data channels for forwarded to forwarding or forwarding to forwarded links. It represents the value among -15.5 to 16 dB with 0.5 dB step
	

	OffsetMIN_FWD_D
	6
	OffsetMAX_FWD_D is the maximum of allowed transmit power adjustment value for data channels for forwarded to forwarding or forwarding to forwarded links. It represents the value among -15.5 to 16 dB with 0.5 dB step
	

	DeltaXL_T
	4
	DeltaXL_T is the fairness and interference control factor of the MS-BS link to MS-MS links. It is broadcast by the HR_BS. 

It has 4 bits to represent the value among {0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5}. It is different for each frequency partition (FP0, FP1, FP2, FP3). 

It may be transmitted only for those frequency partitions where HR-MS to HR-MS transmissions are scheduled
	

	DeltaXL_X
	4
	DeltaXL_X is the fairness and interference control factor of the MS-MS link to MS-MS links. It is broadcast by the HR_BS. 

It has 4 bits to represent the value among {0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5}. It is different for each frequency partition (FP0, FP1, FP2, FP3). 

It may be transmitted only for those frequency partitions where HR-MS to HR-MS transmissions are scheduled
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