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FIRST MODIFIED SECTION!
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. The filter shall be restarted with n=1 for the first sample at every cell change. 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 PDCHs or PDCH pairs in RTTI configuration 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. The filter shall be restarted with n=1 for the first sample at every cell change. 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).
10.2.3.2.1
Packet transfer mode or MAC-Shared state
In case of a downlink dual carrier assignment, the measurements specified in this subclause shall be made separately on both radio frequency channels.
In case of EGPRS and EGPRS2 with RTTI configuration, the measurements specified in this subclause shall be made based on RTTI radio blocks on per PDCH pair.
In packet transfer mode or MAC-Shared state, the MS shall measure the interference signal level on the same radio frequency channel as the assigned PDCHs. The MS shall make these measurements during the search frames and PTCCH frames, which are not required for BSIC decoding or the timing advance procedure. For COMPACT, the MS shall estimate the interference level during PDTCH/PACCH bursts (see Annex C).

Additionally, a multi-RAT MS is allowed to ignore interference signal level measurements in search frames according subclause 10.1.1.3.

The MS shall perform interference signal measurements on as many of the channels (timeslots) as possible and as a minimum: 

For multislot class type 1 MS (see 3GPP TS 45.002), on the PDCH timeslot numbers TSmin to TSmax, where

TSmin = the lowest numbered timeslot assigned (on the respective radio frequency channel in case of a downlink dual carrier assignment) for uplink or downlink transfer including downlink PACCH associated with an uplink transfer. 

TSmax = MIN(TSmin + Rx –1, 7). 

Rx = the maximum number of receive timeslots that the MS can use per TDMA frame according to its multislot class, or Equivalent multislot class in case of a downlink dual carrier assignment (see 3GPP TS 45.002). 

In case of DTM, the type 1 MS shall perform interference measurements also on the TCH timeslot. Interference measurements need not be supported on PDCH timeslot numbers above the TCH timeslot plus one.

For multislot class type 2 MS (see 3GPP TS 45.002), on the maximum number of receive timeslots (Rx) that the MS can use per TDMA frame according to its multislot class, or Equivalent multislot class in case of a downlink dual carrier assignment (see 3GPP TS 45.002), in the following priority order, except that no measurements are required on any timeslot number below those with priority 1:

1) the PDCH timeslot numbers assigned for downlink transfer including the downlink PACCH associated with an uplink transfer;

2) the PDCH timeslot numbers assigned for uplink transfer;

3) other timeslots that would be possible to add for downlink transfer to the current assignment according to the MSs multislot class. If more then one combination of timeslots is possible according to this rule, it is implementation dependent which combination to chose.

Interference measurement timeslots have lower priority than real receiver or transmit timeslot and are not compulsory in case of conflict.

For each channel, every measurement SSCH,n shall consist of the minimum of the two signal level samples from one search frame and one PTCCH frame. These two measurements should be spaced as closely as possible, but there is no requirement that they shall be contiguous. Thus the SACCH frames are avoided (except for a physical channel with two TCH/Hs) and only the interference is measured. As an exception in case of DTM, every measurement SSCH,n on the TCH timeslot shall consist of a signal level sample from one search frame only (since SACCH transmission on this slot cannot occur at the search frame). For COMPACT, for each channel, at least two interference measurement sample, SSCH,n, shall shall be taken every multiframe.

The measured interference shall be averaged in a running average filter:


(CH,n = (1-d) ( (CH,n-1 + d ( SSCH,n, (CH, 0 = 0

where d is the forgetting factor:


d = 1/MIN(n, NAVG_I).


n is the iteration index. 

The filter shall be restarted with n=1 for the first sample when the MS enters packet transfer mode or MAC-Shared state or every time a new cell is selected. Channel reassignment during packet transfer mode or MAC-Shared state shall be considered as start of a new packet transfer mode or MAC-Shared state preceded by a zero length packet idle mode or MAC-Idle state.

For each channel, the MS shall perform at least NAVG_I (rounded to the nearest integer) measurements of SSCH,n before valid (CH values can be determined

During GPRS downlink TBF transfer, the MS shall measure the received signal quality as defined in subclause 8.2. The reported value, RXQUAL, shall be the average within the reporting period. Only successfully decoded blocks intended for that MS shall be included in the average. Alternatively, if CS4 only is used during the reporting period, the MS is allowed to report RXQUAL = 7. If CS-4 is used with other CS within a reporting period, the MS shall not take into account CS-4 blocks in the calculation of RXQUAL: the MS shall compute the average taking into account other CS only. If no block has been correctly decoded during the reporting period, the MS shall report RXQUAL = 7, whatever the used CS. The first reporting period starts with and includes the first assignment message for the downlink transfer. The reporting period ends, and the subsequent reporting 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.

During EGPRS downlink TBF transfer, the MS shall measure the received signal quality as defined in subclause 8.2. The quality parameters shall be, for the radio blocks intended for this MS only (i.e. at least radio blocks where the TFI identifying this MS can be decoded from the RLC/MAC header and radio blocks where the TFI identifying this MS can be decoded from the RLC/MAC control block header: see 3GPP TS 44.060), individually averaged per channel (timeslot) or per PDCH pair (where TN is the lower numbered timeslot of each PDCH pair) and per modulation type as follows:
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Where:
n is the iteration index, incremented per each downlink radio block.


Rn denotes the reliability of the filtered quality parameters for the respective modulation type.


e is the forgetting factor defined below.

xn denotes the existence of quality parameters for the nth block for the respective modulation type, i.e. if the radio block is intended for this MS. xn values 1 and 0 denote the existence and absence of quality parameters, respectively.

In case BEP_PERIOD2 is received and with a field value different than 15, e shall be defined as e2 according to BEP_PERIOD2 as shown in the table below. This allows for individual filtering per MS.

In case BEP_PERIOD2 is received and with the field value 15 (norm), e shall be defined as e1 according to BEP_PERIOD as shown in the table below. This allows for normal filtering (non-individual). This BEP_PERIOD2 shall be used by the considered MS in the serving cell, until a new BEP_PERIOD2 is received by this MS in the same cell, or the MS leaves the cell or the MS enters packet idle mode or MAC-Idle state.

	Field value
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	BEP_PERIOD
	Reserved
	25
	20
	15
	12
	10
	7
	5
	4
	3
	2
	1

	e1
	-
	0.08
	0.1
	0.15
	0.2
	0.25
	0.3
	0.4
	0.5
	0.65
	0.8
	1

	BEP_PERIOD2
	Norm
	90
	70
	55
	40
	25
	20
	15
	12
	10
	7
	5
	4
	3
	2
	1

	e2
	e1
	0.03
	0.04
	0.05
	0.065
	0.08
	0.1
	0.15
	0.2
	0.25
	0.3
	0.4
	0.5
	0.65
	0.8
	1


BEP_PERIOD2 is sent to individual MS on PACCH D/L. See 3GPP TS 44.060. 

BEP_PERIOD is broadcast on PBCCH or, if PBCCH does not exist, on BCCH.

An MS shall calculate the overall MEAN_BEP, and CV_BEP per modulation type as average over all assigned channels (timeslots) irrespective whether blocks were received on a channel (timeslots) or PDCH pairs (where TN is the lower numbered timeslot of each pair) since it last sent a measurement report to the network as follows:
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where
n = the iteration index at reporting time



j = the channel number.

When entering packet transfer mode or MAC-Shared state and/or when selecting a new cell, the filters shall reset the values of n to 0. When a new timeslot or timeslot pair is assigned for a downlink TBF, the filters shall reset the values of MEAN_BEP_TN n-1 , CV_BEP_TN n-1 and R n-1 to 0 for this timeslot or timeslot pair (where TN is the lower numbered timeslot of this pair).

The reporting period ends no earlier than two blocks for a GPRS TBF mode and three blocks for an EGPRS TBF mode before the transmission of a quality report and no later than one block before the transmission of a quality report.

NAVG_I is broadcast on PBCCH or, if PBCCH does not exist, on BCCH or CPBCCH or optionally sent to mobile station in an RLC/MAC control message (see 3GPP TS 44.060).
LAST MODIFIED SECTION!
10.2.3.2.3
Measurement reporting

The MS shall transfer (CH values and the RXQUAL, C and SIGN_VAR values (see subclause 10.2.3.1.2) to the network in the Channel Quality Report on PACCH. An MS using EGPRS or EGPRS2 shall instead of RXQUAL and SIGN_VAR send MEAN_BEP and CV_BEP.

In case of EGPRS the MS shall report the overall MEAN_BEP and CV_BEP for the modulations, GMSK and/or 8-PSK (i.e. GMSK_MEAN_BEP, GMSK_CV_BEP; and/or 8PSK_MEAN_BEP, 8PSK_CV_BEP respectively) for which it has received blocks on at least one allocated channel (timeslot) or PDCH pair since it last sent a measurement report to the network.

Additionally, the MS shall report per slot measurements (MEAN_BEP_TNx) according to what the network has ordered (see 3GPP TS 44.060). An MS shall only include MEAN_BEP_TNx values for those allocated channels (timeslots) in the report, on which it has received blocks since it last sent a measurement report to the network.
In case of EGPRS2 the MS shall report the MEAN_BEP and CV_BEP for all timeslots in the TBF for specified modulation types (i.e. GMSK and/or 8-PSK and/or 16-QAM and/or 32-QAM in case of EGPRS2-A; GMSK and/or QPSK and/or 16-QAM and/or 32-QAM in case of EGPRS2-B) as described in the EGPRS BEP Link Quality Measurements Type 2 IE (see subclause 12.5a.2 in 3GPP TS 44.060) for which it has received blocks on at least one allocated channel (timeslot) since it last sent a measurement report to the network. The network in this case commands the MS per the EGPRS2_LINK_QUALITY_MEASUREMENT_MODE IE  to either report the link quality for all modulation types, with which it has received blocks or only the two modulation types with which it has received most of the blocks (see subclause 11.2.7 in 3GPP TS 44.060). 

If commanded by the network per the LINK_QUALITY_MEASUREMENT_MODE IE , the MS shall report MEAN_BEP_TNx on timeslot basis as specified in the EGPRS Timeslot Link Quality Measurements Type 2 IE for at most two modulation types with which it has received the greatest number of blocks since the last report (see subclause 12.5a.3 in 3GPP TS 44.060).

The report contains the available (CH values for the radio frequency channel on which the message is sent as well as the RXQUAL, C and SIGN_VAR values (see subclause 10.2.3.1.2) or in case of EGPRS and EGPRS2 the MEAN_BEP, C and CV_BEP values, except for a downlink dual carrier assignment.
In case of a downlink dual carrier assignment, the (CH values, C, MEAN_BEP (overall and per timeslot measurements) and CV_BEP may be reported for each of the radio frequency channels as specified in 3GPP TS 44.060.
In case of EGPRS and EGPRS2 with RTTI configuration, if ordered by the network in the  LINK_QUALITY_MEASUREMENT_MODE IE and/or EGPRS2_LINK_QUALITY_MEASUREMENT_MODE IE, the MS shall perform measurements per timeslot pair still using MEAN_BEP_TNx where TNx is the lower numbered timeslot of each pair for specified modulations according to what the network has ordered (see 3GPP TS 44.060). An MS shall only include MEAN_BEP_TNx values for those allocated PDCH pairs in the report on which it has received blocks since it last sent a measurement report to the network.
The conditions for including the different values, which are not always mandatory, are specified in 3GPP TS 44.060. The mapping of (ch to the reported I_LEVEL value is defined in subclause 10.3.
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