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5
Radio link failure

5.1
Criterion

The criterion for determining Radio Link Failure in the MS shall be based on the success rate of decoding messages on the downlink SACCH. In A/Gb mode, for a circuit switched multislot configuration, only the main SACCH shall be used for determining Radio Link Failure. Similarly in Iu mode, for a multislot configuration in MAC-Dedicated State or MAC-DTM State, only the main SACCH shall be used for determining Radio Link Failure.

For packet transfer mode in A/Gb mode, Radio Link Failure is determined by the RLC/MAC protocol (see 3GPP TS 44.060).

For Iu mode in MAC-Shared State, Radio Link Failure is determined by the RLC/MAC protocol (see 3GPP TS 44.160).
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7
Network pre-requisites

7.1
BCCH carriers

The BCCH carrier shall be continuously transmitted on all timeslots.
It shall be transmitted  without variation of RF level in case all timeslots on BCCH carrier are GMSK modulated and else in case of different modulated timeslots with minimum variation of RF level as specified below.
The RF power level may be ramped down between timeslots for instance to facilitate switching between RF transmitters.

A BTS that is switching transmission between two or more antennas, shall use the same antenna for transmission on a CCCH slot and the slot immediately preceding the CCCH slot (i.e. antenna switching shall be avoided immediately before a CCCH slot in order to avoid unpredictable path loss changes at this point).

Furthermore, 8-PSK modulated timeslots on the BCCH carrier may use a mean power which is at most 4 dB lower than the mean power used for GMSK modulated timeslots with the exception of the timeslot preceding a slot used for BCCH/CCCH where at most 2 dB lower mean power is allowed. The MS requirements on signal strength measurements are defined for the case when only GMSK modulation is used on the BCCH carrier. There are no defined signal strength measurement requirements for the MS if 8-PSK modulation is used on the BCCH carrier.
In case of EGPRS2-A, for 16-QAM or 32-QAM modulated timeslots being employed on the BCCH carrier, a mean power may be used which is at most [TBD] dB lower than the mean power used for GMSK modulated timeslots with the exception of the timeslot preceding a slot used for BCCH/CCCH where at most [TBD] dB lower mean power is allowed.  The MS requirements on signal strength measurements are defined for the case when only GMSK modulation is used on the BCCH carrier. There are no defined signal strength measurement requirements for the MS if 16-QAM or 32-QAM modulation is used on the BCCH carrier.
In case of EGPRS2-B, for QPSK or 16-QAM or 32-QAM modulated timeslots being employed on the BCCH carrier, a mean power may be used which is at most [TBD] dB lower than the mean power used for GMSK modulated timeslots with the exception of the timeslot preceding a slot used for BCCH/CCCH where at most [TBD] dB lower mean power is allowed.  The MS requirements on signal strength measurements are defined for the case when only GMSK modulation is used on the BCCH carrier. There are no defined signal strength measurement requirements for the MS if QPSK or 16-QAM or 32-QAM modulation is used on the BCCH carrier.

On the PCH the network shall send valid layer 3 messages according to 3GPP TS 44.018. Unused signalling blocks on the CCCH/BCCH shall contain L2 fill frames. Other unused timeslots shall transmit dummy bursts.

The number of neighbour cell BCCH carriers in the BCCH allocation shall not exceed 32.

NOTE 1:
This BCCH organization enables MS to measure the received signal level from surrounding cells by tuning and listening to their BCCH carriers. Providing that an MS tunes to the list of BCCH carriers indicated by the network it will, providing the list is sufficiently complete, have listened to all possible surrounding cells, i.e. the surrounding cell list for handover purposes is effectively defined by the MS. Refer to 3GPP TS 43.022 for definitions of the BCCH carrier lists. This can be achieved without inter‑base station synchronization.

NOTE 2:
If the operator decides to allow for the usage of modulation types other than GMSK on the BCCH carrier in certain cells, the cell selection, cell reselection and handover procedures involving these cells will be somewhat sub-optimal. This is due to the fact that the signal level measured by the MS at some instances in time will be affected by the possibly lower mean power level of the 8-PSK modulation type used in EGPRS, and by the mean power level of QPSK, 8-PSK, 16-QAM and 32-QAM modulation types used in EGPRS2, respectively, and by the power fluctuation resulting from these  modulation types other than GMSK.  The extent of the performance degradation is dependent upon the measurement schedule in each particular MS as well as upon the used average power decrease (APD) and the current load of the modulation types other than GMSK on the BCCH carrier.  By limiting the maximum number of time slots, carrying modulation types other than GMSK, being simultaneously allowed on the BCCH carrier, and/or carefully selecting the values of involved network parameters, the impact on the above mentioned procedures may be minimised. Additionally, in areas with very low cell overlap, some coverage loss effects may have to be taken into account by the operator when selecting network parameters.

NOTE 3:
In the case that QPSK, 8-PSK, 16-QAM or 32-QAM modulations (see Note 2) are allowed on the BCCH carrier and frequency hopping including the BCCH carrier is used, the reception quality in connected mode for some fast moving MS (meaning MS experiencing Doppler frequencies of 100 Hz or more) may be degraded. This may be seen as a backwards compatibility problem for some existing MS, most likely occurring if the used APD is larger than 2 dB.
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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) 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.
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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10.2.3.3 
Range of parameters MEAN_BEP and CV_BEP for EGPRS2
The mapping of the MEAN_BEP to the equivalent BEP and the accuracies to which an MS shall be capable of estimating the quality parameters under static channel conditions are given in the following tables for EGPRS2-A DL (16-QAM and 32-QAM) and for EGPRS2-B DL (QPSK, 16-QAM and 32-QAM) respectively. The accuracy requirements below apply for sensitivity limited operation for signal levels above the reference sensitivity level for the type of MS, assuming no changes in transmitted downlink power. The requirements apply for PDTCH/F in A/Gb mode, and the estimated values are averaged applying filtering according to subclause 10.2.3.2.1 with forgetting factor of 0.03.

MEAN_BEP mapping and accuracy for QPSK (EGPRS2-B)
	MEAN_BEP 
	Range of
log10(actual BEP)
	Expected MEAN_BEP
 interval
	Probability that the expected MEAN_BEP is reported shall not be lower than see NOTE *):

	MEAN_BEP_0
	[  > -0.60]
	MEAN_BEP_0/1 
	tbd

	MEAN_BEP_1
	[-0.70 -- -0.60]
	MEAN_BEP_1/0/2 
	tbd

	MEAN_BEP_2
	[-0.80 -- -0.70]
	MEAN_BEP_2/1/3 
	tbd

	MEAN_BEP_3
	[-0.90 -- -0.80]
	MEAN_BEP_3/2/4 
	tbd

	MEAN_BEP_4
	[-1.00 -- -0.90]
	MEAN_BEP_4/3/5 
	tbd

	MEAN_BEP_5
	[-1.10 -- -1.00]
	MEAN_BEP_5/4/6 
	tbd

	MEAN_BEP_6
	[-1.20 -- -1.10]
	MEAN_BEP_6/5/7 
	tbd

	MEAN_BEP_7
	[-1.30 -- -1.20]
	MEAN_BEP_7/6/8 
	tbd

	MEAN_BEP_8
	[-1.40 -- -1.30]
	MEAN_BEP_8/7/9 
	tbd

	MEAN_BEP_9
	[-1.50 -- -1.40]
	MEAN_BEP_9/8/10 
	tbd

	MEAN_BEP_10
	[-1.60 -- -1.50]
	MEAN_BEP_10/9/11 
	tbd

	MEAN_BEP_11
	[-1.70 -- -1.60]
	MEAN_BEP_11/10/12 
	tbd

	MEAN_BEP_12
	[-1.80 -- -1.70]
	MEAN_BEP_12/11/13 
	tbd

	MEAN_BEP_13
	[-1.90 -- -1.80]
	MEAN_BEP_13/12/14 
	tbd

	MEAN_BEP_14
	[-2.00 -- -1.90]
	MEAN_BEP_14/13/15 
	tbd

	MEAN_BEP_15
	[-2.10 -- -2.00]
	MEAN_BEP_15/13/14/16/17 
	tbd

	MEAN_BEP_16
	[-2.20 -- -2.10]
	MEAN_BEP_16/14/15/17/18 
	tbd

	MEAN_BEP_17
	[-2.30 -- -2.20]
	MEAN_BEP_17/15/16/18/19 
	tbd

	MEAN_BEP_18
	[-2.40 -- -2.30]
	MEAN_BEP_18/16/17/19/20 
	tbd

	MEAN_BEP_19
	[-2.50 -- -2.40]
	MEAN_BEP_19/17/18/20/21 
	tbd

	MEAN_BEP_20
	[-2.60 -- -2.50]
	MEAN_BEP_20/18/19/21/22 
	tbd

	MEAN_BEP_21
	[-2.70 -- -2.60]
	MEAN_BEP_21/19/20/22/23 
	tbd

	MEAN_BEP_22
	[-2.80 -- -2.70]
	MEAN_BEP_22/20/21/23/24 
	tbd

	MEAN_BEP_23
	[-2.90 -- -2.80]
	MEAN_BEP_23/21/22/24/25 
	tbd

	MEAN_BEP_24
	[-3.00 -- -2.90]
	MEAN_BEP_24/22/23/25/26 
	tbd

	MEAN_BEP_25
	[-3.10 -- -3.00]
	MEAN_BEP_25/22/23/24/26/27/28
	tbd

	MEAN_BEP_26
	[-3.20 -- -3.10]
	MEAN_BEP_26/23/24/25/27/28/29
	tbd

	MEAN_BEP_27
	[-3.30 -- -3.20]
	MEAN_BEP_27/24/25/26/28/29/30
	tbd

	MEAN_BEP_28
	[-3.40 -- -3.30]
	MEAN_BEP_28/25/26/27/29/30/31
	tbd

	MEAN_BEP_29
	[-3.50 -- -3.40]
	MEAN_BEP_29/26/27/28/30/31
	tbd

	MEAN_BEP_30
	[-3.60 -- -3.50]
	MEAN_BEP_30/27/28/29/31
	tbd

	MEAN_BEP_31
	[< -3.60]
	MEAN_BEP_31/28/29/30
	tbd

	 NOTE *) The values in this column apply for PDTCH/F in A/Gb mode.


MEAN_BEP mapping and accuracy for 16-QAM (EGPRS2-A and EGPRS2-B)

	MEAN_BEP 
	Range of
log10(actual BEP)
	Expected MEAN_BEP
 interval
	Probability that the expected MEAN_BEP is reported shall not be lower than see NOTE *):

	MEAN_BEP_0
	[> -0.60]
	MEAN_BEP_0/1/2
	tbd

	MEAN_BEP_1
	[-0.64 -- -0.60]
	MEAN_BEP_1/0/2/3
	tbd

	MEAN_BEP_2
	[-0.68 -- -0.64]
	MEAN_BEP_2/0/1/3/4
	tbd

	MEAN_BEP_3
	[-0.72 -- -0.68]
	MEAN_BEP_3/1/2/4/5
	tbd

	MEAN_BEP_4
	[-0.76 -- -0.72]
	MEAN_BEP_4/2/3/5/6
	tbd

	MEAN_BEP_5
	[-0.80 -- -0.76]
	MEAN_BEP_5/3/4/6/7
	tbd

	MEAN_BEP_6
	[-0.84 -- -0.80]
	MEAN_BEP_6/4/5/7/8
	tbd

	MEAN_BEP_7
	[-0.88 -- -0.84]
	MEAN_BEP_7/5/6/8/9
	tbd

	MEAN_BEP_8
	[-0.92 -- -0.88]
	MEAN_BEP_8/6/7/9/10
	tbd

	MEAN_BEP_9
	[-0.96 -- -0.92]
	MEAN_BEP_9/7/8/10/11
	tbd

	MEAN_BEP_10
	[-1.00 -- -0.96]
	MEAN_BEP_10/8/9/11/12
	tbd

	MEAN_BEP_11
	[-1.04 -- -1.00]
	MEAN_BEP_11/9/10/12/13
	tbd

	MEAN_BEP_12
	[-1.08 -- -1.04]
	MEAN_BEP_12/10/11/13/14
	tbd

	MEAN_BEP_13
	[-1.12 -- -1.08]
	MEAN_BEP_13/11/12/14/15
	tbd

	MEAN_BEP_14
	[-1.16 -- -1.12]
	MEAN_BEP_14/12/13/15/16
	tbd

	MEAN_BEP_15
	[-1.20 -- -1.16]
	MEAN_BEP_15/13/14/16
	tbd

	MEAN_BEP_16
	[-1.36 -- -1.20]
	MEAN_BEP_16/14/15/17
	tbd

	MEAN_BEP_17
	[-1.52 -- -1.36]
	MEAN_BEP_17/16/18
	tbd

	MEAN_BEP_18
	[-1.68 -- -1.52]
	MEAN_BEP_18/17/19
	tbd

	MEAN_BEP_19
	[-1.84 -- -1.68]
	MEAN_BEP_19/18/20
	tbd

	MEAN_BEP_20
	[-2.00 -- -1.84]
	MEAN_BEP_20/19/21
	tbd

	MEAN_BEP_21
	[-2.16 -- -2.00]
	MEAN_BEP_21/20/22
	tbd

	MEAN_BEP_22
	[-2.32 -- -2.16]
	MEAN_BEP_22/21/23
	tbd

	MEAN_BEP_23
	[-2.48 -- -2.32]
	MEAN_BEP_23/22/24
	tbd

	MEAN_BEP_24
	[-2.64 -- -2.48]
	MEAN_BEP_24/23/25
	tbd

	MEAN_BEP_25
	[-2.80 -- -2.64]
	MEAN_BEP_25/23/24/26/27
	tbd

	MEAN_BEP_26
	[-2.96 -- -2.80]
	MEAN_BEP_26/24/25/27/28
	tbd

	MEAN_BEP_27
	[-3.12 -- -2.96]
	MEAN_BEP_27/25/26/28/29
	tbd

	MEAN_BEP_28
	[-3.28 -- -3.12]
	MEAN_BEP_28/26/27/29/30
	tbd

	MEAN_BEP_29
	[-3.44 -- -3.28]
	MEAN_BEP_29/27/28/30/31
	tbd

	MEAN_BEP_30
	[-3.60 -- -3.44]
	MEAN_BEP_30/28/29/31
	tbd

	MEAN_BEP_31
	[< -3.60]
	MEAN_BEP_31/29/30
	tbd

	NOTE *) The values in this column apply for PDTCH/F in A/Gb mode.


MEAN_BEP mapping and accuracy for 32-QAM (EGPRS2-A and EGPRS2-B)

	MEAN_BEP 
	Range of
log10(actual BEP)
	Expected MEAN_BEP
 interval
	Probability that the expected MEAN_BEP is reported shall not be lower than see NOTE *):

	MEAN_BEP_0
	[> -0.60]
	MEAN_BEP_0/1/2
	tbd

	MEAN_BEP_1
	[-0.64 -- -0.60]
	MEAN_BEP_1/0/2/3
	tbd

	MEAN_BEP_2
	[-0.68 -- -0.64]
	MEAN_BEP_2/0/1/3/4
	tbd

	MEAN_BEP_3
	[-0.72 -- -0.68]
	MEAN_BEP_3/1/2/4/5
	tbd

	MEAN_BEP_4
	[-0.76 -- -0.72]
	MEAN_BEP_4/2/3/5/6
	tbd

	MEAN_BEP_5
	[-0.80 -- -0.76]
	MEAN_BEP_5/3/4/6/7
	tbd

	MEAN_BEP_6
	[-0.84 -- -0.80]
	MEAN_BEP_6/4/5/7/8
	tbd

	MEAN_BEP_7
	[-0.88 -- -0.84]
	MEAN_BEP_7/5/6/8/9
	tbd

	MEAN_BEP_8
	[-0.92 -- -0.88]
	MEAN_BEP_8/6/7/9/10
	tbd

	MEAN_BEP_9
	[-0.96 -- -0.92]
	MEAN_BEP_9/7/8/10/11
	tbd

	MEAN_BEP_10
	[-1.00 -- -0.96]
	MEAN_BEP_10/8/9/11/12
	tbd

	MEAN_BEP_11
	[-1.04 -- -1.00]
	MEAN_BEP_11/9/10/12/13
	tbd

	MEAN_BEP_12
	[-1.08 -- -1.04]
	MEAN_BEP_12/10/11/13/14
	tbd

	MEAN_BEP_13
	[-1.12 -- -1.08]
	MEAN_BEP_13/11/12/14/15
	tbd

	MEAN_BEP_14
	[-1.16 -- -1.12]
	MEAN_BEP_14/12/13/15/16
	tbd

	MEAN_BEP_15
	[-1.20 -- -1.16]
	MEAN_BEP_15/13/14/16
	tbd

	MEAN_BEP_16
	[-1.36 -- -1.20]
	MEAN_BEP_16/14/15/17
	tbd

	MEAN_BEP_17
	[-1.52 -- -1.36]
	MEAN_BEP_17/16/18
	tbd

	MEAN_BEP_18
	[-1.68 -- -1.52]
	MEAN_BEP_18/17/19
	tbd

	MEAN_BEP_19
	[-1.84 -- -1.68]
	MEAN_BEP_19/18/20
	tbd

	MEAN_BEP_20
	[-2.00 -- -1.84]
	MEAN_BEP_20/19/21
	tbd

	MEAN_BEP_21
	[-2.16 -- -2.00]
	MEAN_BEP_21/20/22
	tbd

	MEAN_BEP_22
	[-2.32 -- -2.16]
	MEAN_BEP_22/21/23
	tbd

	MEAN_BEP_23
	[-2.48 -- -2.32]
	MEAN_BEP_23/22/24
	tbd

	MEAN_BEP_24
	[-2.64 -- -2.48]
	MEAN_BEP_24/23/25
	tbd

	MEAN_BEP_25
	[-2.80 -- -2.64]
	MEAN_BEP_25/23/24/26/27
	tbd

	MEAN_BEP_26
	[-2.96 -- -2.80]
	MEAN_BEP_26/24/25/27/28
	tbd

	MEAN_BEP_27
	[-3.12 -- -2.96]
	MEAN_BEP_27/25/26/28/29
	tbd

	MEAN_BEP_28
	[-3.28 -- -3.12]
	MEAN_BEP_28/26/27/29/30
	tbd

	MEAN_BEP_29
	[-3.44 -- -3.28]
	MEAN_BEP_29/27/28/30/31
	tbd

	MEAN_BEP_30
	[-3.60 -- -3.44]
	MEAN_BEP_30/28/29/31
	tbd

	MEAN_BEP_31
	[< -3.60]
	MEAN_BEP_31/29/30
	tbd

	NOTE *) The values in this column apply for PDTCH/F in A/Gb mode.


For a coding on 4 bits, i.e. for timeslot based EGPRS2 link quality reports, the 4 most significant bits are used. 
NOTE1:
MEAN_BEP is calculated and filtered according to the procedure described in section 10.2.3.2.1.

NOTE2:
The accuracy requirements above take into account possible fluctuations of the bit error rate due to adaptiveness of receivers.

NOTE3:
Testing requires measurement of the actual bit error rate and assessment of MEAN_BEP reports based on the same period of time.

The mapping table for the coefficient of variation of the channel quality is defined as follows for  QPSK, 16-QAM and 32-QAM:

	CV_BEP 0
	2.00
	> CV_BEP >
	1.75

	CV_BEP 1
	1.75
	> CV_BEP >
	1.50

	CV_BEP 2
	1.50
	> CV_BEP >
	1.25

	CV_BEP 3
	1.25
	> CV_BEP >
	1.00

	CV_BEP 4
	1.00
	> CV_BEP >
	0.75

	CV_BEP 5
	0.75
	> CV_BEP >
	0.50

	CV_BEP 6
	0.50
	> CV_BEP >
	0.25

	CV_BEP 7
	0.25
	> CV_BEP >
	0.00


The accuracy requirements for CV_BEP need not be specified since they are directly linked to those for MEAN_BEP. Nevertheless, the CV_BEP measured at the MS shall be the one used by this MS.
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Annex D (informative):
Example Selection of Modulation and Coding Schemes based on Link Quality Reports 

The table below gives examples of Modulation and Coding Scheme (MCS) selection based on the reported link quality estimates 8PSK_MEAN_BEP and 8PSK_CV_BEP. The selection is designed to maximise the link throughput. Further optimisation e.g. for the IR mode is possible. In the same manner the MCS-1 to MCS-4 can be chosen based on GMSK_MEAN_BEP and GMSK_CV_BEP and the Modulation and Coding Schemes defined for EGPRS2 can be selected based on the defined modulation specific measurements for MEAN_BEP and CV_BEP.
Table 3: 8PSK MCS selection based on BEP reports

	
	8PSK_CV_BEP

	
	1
	2
	3
	4
	5
	6
	7
	8

	8

P

S

K

M

E
A
N

B
E
P
	1
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5

	
	2
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5

	
	3
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5

	
	4
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5

	
	5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5

	
	6
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-6

	
	7
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-6
	MCS-6

	
	8
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-6
	MCS-6
	MCS-6

	
	9
	MCS-5
	MCS-5
	MCS-5
	MCS-5
	MCS-6
	MCS-6
	MCS-6
	MCS-6

	
	10
	MCS-5
	MCS-5
	MCS-5
	MCS-6
	MCS-6
	MCS-6
	MCS-6
	MCS-6

	
	11
	MCS-5
	MCS-5
	MCS-6
	MCS-6
	MCS-6
	MCS-6
	MCS-6
	MCS-7

	
	12
	MCS-6
	MCS-6
	MCS-6
	MCS-6
	MCS-6
	MCS-6
	MCS-7
	MCS-7

	
	13
	MCS-6
	MCS-6
	MCS-6
	MCS-6
	MCS-6
	MCS-7
	MCS-7
	MCS-7

	
	14
	MCS-6
	MCS-6
	MCS-6
	MCS-6
	MCS-7
	MCS-7
	MCS-7
	MCS-7

	
	15
	MCS-6
	MCS-6
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7

	
	16
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7

	
	17
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7

	
	18
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7

	
	19
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7

	
	20
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7

	
	21
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7
	MCS-7

	
	22
	MCS-7
	MCS-7
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8

	
	23
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8

	
	24
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8

	
	25
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8

	
	26
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8

	
	27
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8

	
	28
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8
	MCS-8

	
	29
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9

	
	30
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9

	
	31
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9

	
	32
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
	MCS-9
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