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10.2
RF Power Control

Sub-clauses 10.2.1 and 10.2.2 do not apply for the PDCH/H in Exclusive MAC mode while in DTM. In this case:

· The MS shall apply the output power ordered by the network on the SACCH to all channels (both for the TCH/H and the PDCH/H).

· The network shall use the same output power on the dedicated connection and on all the blocks on the PDCH/H addressed to the MS. Blocks not addressed to the MS may be transmitted at a lower power level. As an exception, the bursts transmitted on the BCCH carrier shall be transmitted at the BCCH level.

NOTE:
Power control is not applicable to point-to-multipoint services if transmission is without ARQ (see 3GPP TS 44.060).

10.2.1
MS output power

The RF output power, PCH , to be employed by the MS on each individual uplink PDCH shall be:


PCH = min((0 - (CH - ( * (C + 48), PMAX),
(1)

where 

(CH 
is an MS and channel specific power control parameter, sent to the MS in an RLC control message (see 3GPP TS 44.060). For those uplink PDCHs, for which (CH has not been defined, value 0 shall be used.

(0 
 = 39 dBm for GSM 400, GSM 700, GSM 850 and GSM900
 = 36 dBm for DCS1 800 and PCS 1900

(
is a system parameter, broadcast on PBCCH or optionally sent to MS in an RLC control message (see 3GPP TS 44.018 and 3GPP TS 44.060).

C 
is the normalised received signal level at the MS as defined in 10.2.3.1.

PMAX
is the maximum allowed output power in the cell.

For DCS 1800 and PCS 1900, PMAX = 
GPRS_MS_TXPWR_MAX_CCH if present,
MS_TXPWR_MAX_CCH otherwise:

For all other bands, PMAX = 

LB_MS_TXPWR_MAX_CCH + Band_offset, if LB_MS_TXPWR_MAX_CCH is present, otherwise GPRS_MS_TXPWR_MAX_CCH if present, otherwise MS_TXPWR_MAX_CCH; 

where Band_offset equals:

0 dB for GSM 850 and GSM 900,

-2 dB for GSM 700,

-6 dB for GSM 400.

All power values are expressed in dBm.

When the MS receives new  (CH  or ( values, the MS shall use the new value to update PCH  according to equation (1) 2  radio blocks after the end of the frame containing the last timeslot of the message block containing the new value, which ensures 2 blocks time for processing even in case of timeslot reconfiguration. 

The MS may round the calculated output power to the nearest nominal output power value (see 3GPP TS 45.005) although a higher resolution is preferred. The output power actually transmitted by the MS shall fulfil the absolute accuracy as specified in 45.005. In addition, the transmitted power shall be a monotonic function of the calculated output power and any change of 2 dB in the calculated value shall correspond to a change of 2 1.5 dB in the transmitted value.

The MS shall use the same output power on all four bursts within one radio block.

When accessing a cell on the PRACH or RACH (random access) the MS shall use the output power defined by PMAX.

MS_TXPWR_MAX_CCH is broadcast on the BCCH of the cell. A class 3 DCS1 800 MS shall add to it the value POWER OFFSET broadcast on the BCCH.

GPRS_MS_TXPWR_MAX_CCH is broadcast on PBCCH or CPBCCH of the serving cell and in case of DTM, sent on SACCH and optionally on main DCCH.

LB_MS_TXPWR_MAX_CCH is optionally broadcast on BCCH of the serving cell, and on PBCCH, PCCCH and PACCH if PBCCH is present.

If the MS accesses a cell on the PRACH before receiving GPRS_MS_TXPWR_MAX_CCH on PBCCH and if LB_MS_TXPWR_MAX_CCH is not broadcast, the MS shall determine PMAX using MS_TXPWR_MAX_CCH as default.

If a calculated output power is not supported by the MS, the MS shall use the supported output power which is closest to the calculated output power.

In case of DTM, if a valid C value does not exist, the MS may transmit on each uplink PDCH with the output power signalled in the L1 header of the main SACCH, until a valid C value exists.
The MS may calculate the C value in dedicated mode. 
<Next modification>
10.2.3
Measurements at MS side

A procedure shall be implemented in the MS to monitor periodically the downlink Rx signal level and quality from its serving cell.

10.2.3.1
Deriving the C value

10.2.3.1.1
Packet idle mode or MAC-Idle state

In packet idle mode or MAC-Idle state, the MS shall periodically measure the received signal level of the PCCCH or, if PCCCH is not existing, the CCCH or, for COMPACT, the CPCCCH or CPBCCH, CFCCH, and CSCH. The MS shall measure the received signal level of each paging block monitored by the MS according to its current DRX mode and its paging group.

The normalised C value for each radio block is calculated:


Cblock,n = SSblock,n + Pb
(2)

where


SSblock,n is the mean of the received signal level of the four normal bursts that compose the block.


Pb is the BTS output power reduction (relative to the output power used on BCCH) used on the channel on which the measurements are performed. For PCCCH, Pb is broadcast on PBCCH. If frequency hopping is being used on the associated physical channel, Pb shall be reduced by 25% for each burst in the block which is received on the BCCH frequency. For BCCH and for COMPACT, Pb =0 (not broadcast).

Finally, the Cblock,n values are filtered with a running average filter:


Cn = (1-a) ( Cn-1 + a ( Cblock,n,

where a is the forgetting factor:


a = 1/MIN(n, MAX(5, TAVG_W*NDRX)).


NDRX = the average number of monitored blocks per multiframe (see 3GPP TS 45.002).


TAVG_W is broadcast on PBCCH or, if PBCCH does not exist, on BCCH, or on CPBCCH or optionally sent to mobile station in an RLC/MAC control message (see 3GPP TS 44.060).


n is the iteration index. The filter shall be restarted with n=1 for the first sample every time a new cell is selected. If the MS leaves dedicated mode and then enters packet idle mode or MAC-Idle state, the filter shall be restarted with n=1 for the first sample in case there is no valid C value during dedicated mode. Otherwise, when entering packet idle mode or MAC-Idle state, the filter shall continue from the n and Cn values obtained during previous mode. The filter shall also continue from its previous state if NDRX is changed.
The current Cn value shall be used in formula (1) in subclause 10.2.1 to calculate the output power when the MS transfers its first radio block.

10.2.3.1.2
Packet transfer mode or MAC-Shared state
In packet transfer mode or MAC-Shared state, the MS shall use the same received signal level measurements as made for cell reselection on the BCCH carrier of the serving cell (see 10.1.1.2) or, for COMPACT, on the CPBCCH carrier of the serving cell (see 12.4.1.2). The measurements shall be filtered with a running average filter:


Cn = (1-b) ( Cn-1 + b ( SS n,

where


SSn is the received signal level of the measurement samples.


b is the forgetting factor:



b = 1 for n=1;


b = 1/(6*TAVG_T).


n is the iteration index. When entering packet transfer mode from packet idle mode or MAC-Shared state from MAC-Idle state, the filter shall continue from the n and Cn values obtained during packet idle mode or MAC-Idle state. In case the MS and the network support enhanced DTM CS release procedure, when entering packet transfer mode from DTM, the filter shall continue from the n and Cn values obtained during DTM. When entering DTM from dedicated mode, the filter shall be restarted with n=1 for the first sample in case there is no valid C value during dedicated mode. In case the MS and the network support enhanced DTM CS establishment procedure, when entering DTM from packet transfer mode, the filter shall continue from the n and Cn values obtained during packet transfer mode.
If indicated by the parameter PC_MEAS_CHAN, the MS shall instead measure the received signal level of each radio block on one of the PDCH monitored by the MS for PACCH. If downlink power control is used, PC_MEAS_CHAN shall indicate measurements on the BCCH or CPBCCH, or the MS is not required to fulfil 45.005 requirements. The MS may discard new PC_MEAS_CHAN values received during packet transfer mode or MAC-Shared state. For each downlink radio block Cblock,n shall be derived according to formula (2) specified in 10.2.3.1.1 (if PBCCH does not exist, and for COMPACT, Pb = 0). Finally, the Cblock,n values are filtered with a running average filter:


Cn = (1-c) ( Cn-1 + c ( Cblock,n,

where c is the forgetting factor:



c = 1 for n=1;


c = 1/(12*TAVG_T).


n is the iteration index. When entering packet transfer mode from packet idle mode or MAC-Shared state from MAC-Idle state, the filter shall continue from the n and Cn values obtained during packet idle mode or MAC-Idle state. In case the MS and the network support enhanced DTM CS release procedure, when entering packet transfer mode from DTM, the filter shall continue from the n and Cn values obtained during DTM. When entering DTM from dedicated mode, the filter shall be restarted with n=1 for the first sample in case there is no valid C value during dedicated mode. In case the MS and the network support enhanced DTM CS establishment procedure, when entering DTM from packet transfer mode, the filter shall continue from the n and Cn values obtained during packet transfer mode.
NOTE 1:
This method is suitable in the case where BCCH or CPBCCH is in another frequency band than the used PDCHs. 

The current Cn value shall be used to update formula (1) in subclause 10.2.1 each time a new Cn value is obtained or whenever the MS applies new (CH or ( values.

For each correctly received block on one of the PDCHs monitored by the MS, the MS shall calculate the variance of the received signal level as:


BL_VARn = 1/(j-1)*SUM(SSk - SSblock,n)2, k = 1,...,4 

where
SSk is the received signal level of burst k within the block.


SSblock,n is the mean of the received signal level of the j normal bursts that compose the radio block.


j is the number of bursts in the radio block = 4.

If frequency hopping is used and 1 burst of the block is received on the BCCH carrier, that burst shall be discarded from the calculation (j = 3). If 2 bursts are received on the BCCH carrier, the whole block shall be discarded. If 3 bursts are received on the BCCH carrier, the other burst shall be discarded (j = 3).

If more than one PDCH are monitored the MS shall for each block period try to find one correctly received block for the BL_VAR calculation. The block may be taken from any of the monitored PDCHs. 

The reported value, SIGN_VAR, shall be the average of BL_VAR within the reporting period. The first reporting period starts with and includes the first assignment message for an uplink or downlink transfer. The reporting period ends, and the subsequent reporting period starts, no earlier than two blocks before the transmission of a quality report and no later than one block before the transmission of a quality report. In averaging, measurements made during previous reporting periods shall always be discarded.

SIGN_VAR shall be included in the channel quality report (see subclause 10.2.3.2.3). If the channel quality report is included in a PACKET RESOURCE REQUEST message, which is retransmitted due to lack of response (see 3GPP TS 44.060, 3GPP TS 44.160), the same or the most recent SIGN_VAR value shall be sent and no new reporting period shall be started. This will ensure that a valid SIGN_VAR value exists. The most recent SIGN_VAR value corresponds to the most recent average of BL_VAR computed since the beginning of the last reporting period.
TAVG_T and PC_MEAS_CHAN are broadcast on PBCCH or, if PBCCH does not exist, on BCCH or on CPBCCH or optionally sent to mobile station in an RLC/MAC control message (see 3GPP TS 44.060).
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