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[bookmark: _Toc524365967]1.3	Definitions
In addition to those below, abbreviations used in the present document are listed in 3GPP TR 21.905 [1].
Acceptable cell: see definition in 3GPP TS 43.022 [11].
Coverage Class: see definition in 3GPP TS 43.064 [12].
CSG Whitelist: A list provided by NAS containing all the CSG identities and their PLMN IDs of the CSGs to which the subscriber belongs, see 3GPP TS 23.122 [4]. 
NOTE: This list is known as "Allowed CSG List" in Rel-8 specifications.
CSG cell: The definition of CSG cell for UTRAN is given in 3GPP TS 25.304 [8]; the definition of CSG cell for E-UTRAN is given in 3GPP TS 36.304 [40].
EC-GSM-IoT: Extended Coverage GSM for Internet of Things.
EC-GSM-IoT cell: A cell supporting EC-GSM-IoT.
EC operation: See definition in 3GPP TS 43.064 [12].
Hybrid cell: The definition of hybrid cell for UTRAN is given in 3GPP TS 25.304 [8]; the definition of hybrid cell for E-UTRAN is given in 3GPP TS 36.304 [40].
Network sharing: network sharing is an optional feature that allows different core network operators to connect to the same shared radio access network (see 3GPP TS 23.251 [45]). When network sharing is in use within a given cell, the network broadcasts within system information the PLMN identities of the PLMNs sharing the cell. A mobile station supporting network sharing uses this information for its PLMN (re)selection processes and indicates the selected PLMN to the BSS.
Power Efficient Operation (PEO): see definition in 3GPP TS 43.064 [12].
Suitable cell: see definition in 3GPP TS 43.022 [11].
Timeslot number (TN): timing of timeslots within a TDMA frame.
Unique Frequency Parameter Set: defined by a single ARFCN or a MA. In case of a radio frequency channel assigned a frequency parameter set consisting of a single ARFCN, the UFPS is defined by that ARFCN. In case of a radio frequency channel assigned a frequency parameter set consisting of a MA, MAIO and HSN, that radio frequency channel belong to the same UFPS as other radio frequency channels assigned the same MA.
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[bookmark: _Toc524365981]4.2.2.2	Random access procedure when EC operation is enabled
When accessing a cell on the RACH or EC-RACH when EC operation has been enabled the MS shall use an open-loop power control in determining the power level for the first transmission. 
The calculated output power, P, to be employed by the MS for the first transmission of the access burst (including any blind physical layer transmissions) on (EC-)RACH after uplink coverage class selection (see subclause 6.10.3) shall be:
P = min(MSPWR, MS_TXPWR_MAX_CCH, L+TARGET_RX_PWR)
where
TARGET_RX_PWR	= BT_Threshold_UL + BT_Threshold_UL_Margin
L	= BSPWR - RLA_EC (see subclause 6.9)
BT_Threshold_UL	indicates the BS_RX_PWR below which blind physical layer transmissions are used on EC-RACH (broadcast in EC SI 2, see 3GPP TS 44.018 [17])
BT_Threshold_UL_Margin	indicates the power margin, in dB, above BT_Threshold_UL (see 3GPP TS 44.018 [17]) that is used to indicate the targeted received power at the BTS. 
BSPWR	is the output power of the BTS used on FCCH and EC-SCH (broadcast in EC SI 2 (see 3GPP TS 44.018 [17]))
MS_TXPWR_MAX_CCH	is the maximum allowed output power on the (EC-)RACH, broadcast in EC SI 2 (see 3GPP TS 44.018 [17]) and
MSPWR	is the nominal maximum output power of the MS.
All power values are expressed in dBm, except L and BT_Threshold_UL_Margin which are expressed in dB.
If the first transmission of the access burst (including any blind physical layer transmissions) fails (i.e., no response is received from the network), the calculated output power for retransmissions shall be: 
P = min(MSPWR, MS_TXPWR_MAX_CCH).
The MS may round the calculated output power P to the nearest nominal output power value (see 3GPP TS 45.005). The output power actually transmitted by the MS shall fulfil the absolute accuracy as specified in 3GPP TS 45.005 [24]. 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.
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.
An MS transmitting blind physical layer transmissions shall use the same output power on all blind physical layer transmissions of the access burst.
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[bookmark: _Toc524365996]6	Idle mode tasks
[bookmark: _Toc531787564][bookmark: _Toc524365997]6.1	Introduction
Whilst in idle mode, an MS shall implement the cell selection and re‑selection procedures described in 3GPP TS 43.022. These procedures make use of measurements and sub‑procedures described in this subclause.
The procedures ensure that the MS is camped on a cell from which it can reliably decode downlink data and with which it has a high probability of communications on the uplink. Once the MS is camped on a cell, access to the network is allowed.
At cell selection, before accessing the network, the MS shall decode all information about dynamic mapping of ARFCN numbers, if used by the network. As an exception, a single access attempt (including repetitions allowed for channel request) is allowed using stored information that has been received from the same PLMN within the last 24 hours. Alternatively a single access attempt is allowed using stored information, received from the same PLMN, without decoding all SI 15 instances if the Dynamic ARFCN Mapping change mark (See 3GPP TS 44.018) in the stored information is equal to that decoded from any of SI 15 instances. The MS shall always use the most recent information about Dynamic ARFCN Mapping. EC-GSM-IoT does not support Dynamic ARFCN Mapping.
This clause makes use of terms defined in 3GPP TS 43.022.
The MS shall not use the discontinuous reception (DRX) mode of operation (i.e. powering itself down when it is not expecting paging messages from the network) while performing the cell selection algorithm defined in 3GPP TS 43.022. However use of powering down is permitted at all other times in idle mode.
For the purpose of cell selection and reselection, the MS shall be capable of detecting and synchronizing to a BCCH carrier and read the (EC-)BCCH data at reference sensitivity level or input level at reference performance, whichever applicable, and reference interference ratios or interference ratios at reference performance, whichever applicable, as specified in 3GPP TS 45.005. An MS in idle mode shall always fulfil the performance requirements specified in 3GPP TS 45.005 at input levels down to the reference sensitivity level and interference ratios down to the reference interference ratio. The allowed error rates (see 3GPP TS 45.005) might impact the cell selection and reselection procedure, e.g. trigger cell reselection. Moreover, one consequence of the allowed error rates is that: 
· in the case of no frequency hopping and a TU3 (TU6 for GSM 400, TU3.6 for GSM 700, TU1.5 for DCS 1 800 and PCS 1 900) propagation profile, it can not be expected that an MS will respond to paging unless the interference ratio received signal level is 2 dB higher than the specified reference level interference ratio for C/Ic and C/Ia; and	Comment by Nokia: Note the TU3 noFH profile is applicable for verifying interference requirements, but not for verifying sensitivity requirements for paging.
· in the case of TU1.2 (no FH) propagation profile (GSM 850, GSM 900, DCS 1800 and PCS 1900) and EC-GSM-IoT, it can not be expected that an MS will respond to paging unless the received signal level is [2] dB higher than the specified input signal level, or the interference ratio is [2] dB higher than the specified cochannel or adjacent channel interference ratio, respectively, at reference performance of EC-CCCH/D for the used Coverage Class.
For the purposes of cell selection and reselection, the MS is required to maintain an average of received signal levels for all monitored frequencies. These quantities termed the "received level averages" (RLA_C), shall be unweighted averages of the received signal levels measured in dBm. The accuracy of the received signal level measurements for idle mode tasks shall be the same as for radio link measurements (see subclause 8.1.2).
As an exception, an EC-GSM-IoT capable MS shall measure RLA_EC as specified in subclause 6.9 when evaluating an EC-GSM-IoT cell for selection and reselection. An EC-GSM-IoT capable MS that also supports GPRS services using GPRS or EGPRS TBFs shall measure RLA_GC as specified in subclause 6.9a when evaluating a non EC-GSM-IoT cell for selection and reselection.
An MS that has enabled PEO or that supports PEO and that is attempting to decode the Base Station Identity Code (BSIC), shall use the 9 bit BSIC consisting of the 6 bit BSIC field transmitted in the SCH and the 3 bit Radio frequency Colour Code (RCC) field transmitted in System Information and AGCH /PCH (see 3GPP TS 44.018 and 3GPP TS 23.003), for later BSIC verification, see sub-clause 7.2.1.
If the MS camps on a GERAN cell as a result of a cell change order from E-UTRAN (see 3GPP TS 36.331) or redirection from E-UTRAN (see 3GPP TS 36.304), and system information for that cell is provided by the network in E-UTRAN, the MS may omit to acquire the system information from the BCCH before establishing a circuit switched connection if the conditions specified in 3GPP TS 44.018 are met.
For the specific case of CS Fallback by cell change order or redirection from E-UTRAN, if the MS camps on a suitable cell whose LAI is different to the one stored in the MS, the MS shall initiate a location updating or a combined routing area updating procedure as specified in 3GPP TS 24.008.
The times given in subclauses 6.2, 6.3 and 6.6 refer to internal processes in the MS required to ensure that the MS camps as quickly as possible to the most appropriate cell.
For the cell selection, the MS shall be able to select the correct (fourth strongest) cell and be able to respond to paging on that cell within 30 seconds of switch on, when the three strongest cells are not suitable. This assumes a valid SIM with PIN disabled and ideal radio conditions. For an MS that supports EC-GSM-IoT, the allowed time is [75120] seconds with all four cells in extended coverage, i.e. received levels below reference sensitivity level. This requirement is not applicable for multi-RAT mobile stations.
NOTE:	Priorities between different frequencies or RATs provided to the MS by system information or by dedicated signalling are not used in the cell selection process.
The tolerance on all the timing requirements in clause 6 is ± 10 %, except for PENALTY_TIME where it is ± 2 s.
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[bookmark: _Toc524366000]6.4	Criteria for cell selection and reselection
[bookmark: _Toc524366001]6.4.1	C1 path loss criterion
The path loss criterion (see 3GPP TS 43.022 [11]) parameter C1 used for cell selection and reselection by a MS not capable of EC-GSM-IoT is defined as:
C1 = (A ‑ Max(B,0)) 
The above parameters are defined in table 6.4-1.
Table 6.4-1: C1 parameters
	Parameter
	Description

	A [dB]
	RLA_C ‑ RXLEV_ACCESS_MIN

	RLA_C [dBm]
	Signal level metric as defined in subclause 6.1

	RXLEV_ACCESS_MIN [dBm]
	Minimum received signal level at the MS required for access to the system.

	B [dB]
	MS_TXPWR_MAX_CCH + POWER OFFSET – P

	MS_TXPWR_MAX_CCH [dBm]
	Maximum TX power level an MS may use when accessing the system until otherwise commanded.

	POWER OFFSET [dB]
	The power offset to be used in conjunction with the MS_TXPWR_MAX_CCH parameter by the class 3 DCS 1 800 MS. In all other cases POWER_OFFSET=0.

	P [dBm]
	Maximum RF output power of the MS.



For an EC-GSM-IoT capable MS C1 is evaluated in two differenct ways, depending on if the cell supports EC-GSM-IoT or not.
-	For an EC-GSM-IoT capable MS evaluating the path loss criterion for an EC-GSM-IoT cell C1 is defined as:
C1_EC = (A_EC ‑ Max(B_EC,0)) 
The above parameters are defined in table 6.4-2.
Table 6.4-2: C1_EC parameters
	Parameter
	Description

	A_EC [dB]
	RLA_EC - EC_RXLEV_ACCESS_MIN, if use of enhanced coverage is not restricted;
RLA_EC - min{ (EC_RXLEV_ACCESS_MIN + CE_AUTH_OFFSET), RXLEV_ACCESS_MIN }, if use of enhanced coverage is restricted (see NOTE 2).

	RLA_EC [dBm]
	Signal level metric as defined in subclause 6.9

	EC_RXLEV_ACCESS_MIN [dBm]
	Minimum received signal level at the EC-GSM-IoT MS required for access to the EC-GSM-IoT cell.

	CE_AUTH_OFFSET [dB]
	Offset to be applied, if use of enhanced coverage is restricted 
(see 3GPP TS 44.018 [17]). If the offset for the serving cell or for a neighbour cell is not broadcasted, the MS shall assume CE_AUTH_OFFSET=0 for the respective cell.

	B_EC [dB]
	MS_TXPWR_MAX_CCH – P

	MS_TXPWR_MAX_CCH [dBm]
	Maximum TX power level an EC-GSM-IoT MS may use when accessing the system until otherwise commanded.

	P [dBm]
	Maximum RF output power of the MS.


NOTE 1:	When TX diversity (antenna hopping) is active a MS may underestimate RLA_EC. This can be compensated for by the network in an adjustment of the EC_RX_LEV_ACCESS_MIN.
NOTE 2:	Use of enhanced coverage may be restricted by the network by having previously signalled that use of enhanced coverage is restricted (see 3GPP TS 24.008 [46]).
-	For an EC-GSM-IoT capable MS evaluating the path loss criterion for a cell not supporting EC-GSM-IoT C1 is defined as:
C1_GC = (A_GC ‑ Max(B,0)) 
The above parameters are defined in table 6.4-3.
Table 6.4-3: C1_GC parameters
	Parameter
	Description

	A_GC [dB]
	[bookmark: _GoBack]RLA_GC ‑ RXLEV_ACCESS_MIN

	RLA_GC [dBm]
	Signal level metric as defined in subclause 6.9a.

	RXLEV_ACCESS_MIN [dBm]
	Minimum received signal level at the MS required for access to the system.
NOTE: This refers to the EC-GSM-IoT MS for access to the non EC-GSM-IoT supporting cell.

	B [dB]
	MS_TXPWR_MAX_CCH + POWER OFFSET – P

	MS_TXPWR_MAX_CCH [dBm]
	Maximum TX power level an EC-GSM-IoT MS may use when accessing the system until otherwise commanded.

	POWER OFFSET [dB]
	The power offset to be used in conjunction with the MS_TXPWR_MAX_CCH parameter by the class 3 DCS 1 800 MS. In all other cases POWER_OFFSET=0.

	P [dBm]
	Maximum RF output power of the MS.



The path loss criterion is satisfied if C1 > 0.
[bookmark: _Toc524366002]6.4.2	C2 reselection criterion
The reselection criterion C2 is used for cell reselection only and is, for MS that are not EC-GSM-IoT_IoT capable,  defined by:
For PENALTY_TIME <> 11111:
C2	=	C1 + CELL_RESELECT_OFFSET ‑ TEMPORARY_OFFSET * H(PENALTY_TIME ‑ T) 
For PENALTY_TIME = 11111:
C2	=	C1 ‑ CELL_RESELECT_OFFSET	
where the above parameters are defined in table 6.4-4.
Table 6.4-4: C2 parameters
	Parameter
	Description

	H(x)
	Equals 0 for serving cells, and non-serving cells when x < 0
Equals 1 for non-serving cells when x  0

	T
	A timer implemented for each cell in the list of strongest carriers (see subclause 6.6.1). T shall be started from zero at the time the cell is placed by the MS on the list of strongest carriers, except when the previous serving cell is placed on the list of strongest carriers at cell reselection. In this, case, T shall be set to the value of PENALTY_TIME (i.e. expired). 

	CELL_RESELECT_OFFSET
	An offset to the C2 reselection criterion for that cell.

	TEMPORARY_OFFSET
	A negative offset to C2 for the duration of PENALTY_TIME after the timer T has started for that cell.

	PENALTY_TIME
	The duration for which TEMPORARY_OFFSET applies The all ones bit pattern on the PENALTY_TIME parameter is reserved to change the sign of CELL_RESELECT_OFFSET and the value of TEMPORARY_OFFSET is ignored as indicated by the equation defining C2.

	NOTE:	CELL_RESELECT_OFFSET may be used to give different priorities to different bands when multiband operation is used.



CELL_RESELECT_OFFSET, TEMPORARY_OFFSET, PENALTY_TIME and CELL_BAR_QUALIFY (see table 1a) are optionally broadcast on the BCCH of the cell. If the parameters are not broadcast, the default values are CELL_BAR_QUALIFY = 0, and the other parameters shall be set so that C2 = C1. 
For an EC-GSM-IoT capable MS, C2 is evaluated in two different ways, depending on if the cell supports EC-GSM-IoT or not.
-	For an EC-GSM-IoT capable MS evaluating the cell reselection criterion for a cell capable of EC-GSM-IoT, C2 is defined as:
C2_EC	=	RLA_EC -Max(B_EC,0) + EC_CELL_RESELECT_OFFSET
The above parameters are defined in table 6.4-5.
Table 6.4-5: C2_EC parameters
	Parameter
	Description

	EC_CELL_RESELECT_OFFSET
	EC-GSM-IoT specific version of CELL_RESELECT_OFFSET. In case not broadcast the parameter should be set to 0.



-	For an EC-GSM-IoT capable MS evaluating the cell reselection criterion for a cell not supporting EC-GSM-IoT, C2 is defined as:
For PENALTY_TIME <> 11111:
C2_GC =	RLA_GC - Max(B,0) + CELL_RESELECT_OFFSET – TEMPORARY_OFFSET * H(PENALTY_TIME ‑ T) 
For PENALTY_TIME = 11111:
C2_GC =	RLA_GC – Max(B,0) – CELL_RESELECT_OFFSET
The use of C2 is described in 3GPP TS 43.022.
These described parameters are used to ensure that the MS is camped on the cell with which it has the highest probability of successful communication on uplink and downlink.
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[bookmark: _Toc524366005]6.5	Downlink signalling failure
For a MS in idle mode that has not enabled PEO or EC operation, the downlink signalling failure criterion is based on the downlink signalling failure counter DSC. When the MS camps on a cell, DSC shall be initialized to a value equal to the nearest integer to 90/N where N is the BS_PA_MFRMS parameter for that cell (see 3GPP TS 45.002). Thereafter, whenever the MS attempts to decode a message in its paging subchannel; if a message is successfully decoded (BFI = 0) DSC is increased by 1, however never beyond the initial value, otherwise DSC is decreased by 4. When DSC  0, a downlink signalling failure shall be declared.
An MS in packet idle mode or MAC-Idle state that has not enabled PEO or EC operation shall follow the same procedure for DSC management. The counter DSC shall be initialized each time the MS enters packet idle mode or MAC-Idle state, respectively. In case DRX period split is supported, DSC shall be initialized to a value equal to the nearest integer to max(10, 90* NDRX), where NDRX is the average number of monitored blocks per multiframe in DRX mode according to its paging group (see 3GPP TS 45.002 [22]). In non-DRX mode, the MS shall only increment/decrement DSC for one block per DRX period according to its paging group. The exact position of these blocks is not essential, only the average rate. 
A MS that has enabled PEO with eDRX shall, upon entering packet idle mode, initialize PCH_DSC to the value indicated by the PEO_DSC field of the SI 13 Rest Octets IE (see 3GPP TS 44.018 [17]). Thereafter, if the MS successfully decodes a message in its paging subchannel (i.e. using its nominal paging group) PCH_DSC is incremented by 1, but not beyond the initial value. Otherwise, it shall decrement PCH_DSC by 1 and begin monitoring PCH blocks according to the shortest eDRX cycle value (i.e. eDRX Cycle Value = 0000, see 3GPP TS 45.002 [22]). While monitoring PCH blocks according to the shortest eDRX cycle value the MS shall still monitor PCH paging occasions determined by its negotiated eDRX value. It repeats the process of incrementing/decrementing PCH_DSC based on the outcome of each attempted PCH decoding until it either successfully decodes a PCH/AGCH message (at which point it resumes monitoring only PCH blocks correspsonding to its negotiated eDRX Cycle Value,) or PCH_DSC  = 0 at which point a downlink signalling failure shall be declared. A MS that has enabled PEO shall use a non-DRX mode period of zero seconds.
NOTE:	The network sends the paging subchannel for a given MS every BS_PA_MFRMS multiframes or, in case DRX period split is supported, every 1/NDRX multiframes. An exception is the case of a MS that is using eDRX in which case the network sends paging messages using paging sub-channels as described in 3GPP TS 45.002 [22]. The requirement for network transmission on the paging subchannel is specified in 3GPP TS 44.018 [17] or 3GPP TS 44.060 [19]. The MS is required to attempt to decode a message every time its paging subchannel is sent.
For a MS that has enabled EC operation downlink signalling failure is declared if the MS fails to decode EC-SCH within 2.5 seconds during an attempt to synchronize to a cell (i.e. neither DSC nor PEO_DSC are used). A MS that has enabled EC operation shall use a non-DRX mode period of zero seconds.
A downlink signalling failure shall result in the MS performing the cell reselection procedure (i.e. if a better cell is found it is used).
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[bookmark: _Toc524366006]6.6	Measurements for Cell Reselection
[bookmark: _Toc524366007]6.6.0	General
Upon completion of cell selection and when starting the cell reselection tasks, the MS shall synchronize to and read the BCCH information for the 6 strongest non‑serving carriers (in the BA) as quickly as possible within the times specified in subclause 6.6.1. An exception is the case of a MS that has enabled PEO or EC operation in which case the MS shall start the cell reselection task based on the criteria described in sub-clause 6.6.1a6.6.1.a. For multi band MSs the strongest non‑serving carriers may belong to different frequency bands. If system information message type 2 ter or 2 quater is used in the serving cell, and the MS has decoded all relevant serving cell BCCH data, except system information message 2 ter and/or 2 quater, then the MS shall start cell reselection measurements based on the known part of the BA, until system information message 2 ter and/or 2 quater is decoded and the full BA can be used.
MSs supporting SoLSA with SoLSA subscription shall perform cell re-selection according to subclause 6.6.3. Other MSs shall perform cell re-selection according to subclause 6.6.2.
MSs supporting other radio access technologies shall also perform measurements according to subclause 6.6.4 and cell-reselection according to subclause 6.6.5 or 6.6.6.
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[bookmark: _Toc531788074][bookmark: _Toc524366016]6.6.1a.2	Monitoring of the serving cell
The MS shall perform the following tasks for the serving cell:
-	BSIC confirmation and evaluation of the applicable C1 criterion (see subclause 6.4.1) for the BCCH carrier of the serving cell shall be performed before each time the paging block is monitored (i.e. eDRX is used) or, if the MS supports EC Paging Indication Channel monitoring and the support of this channel is indicated in EC System Information, before each time the EC-PICH block is monitored, or each uplink transmission. However, these evaluations need not be performed more often than once every 30 seconds. BSIC confirmation is performed on the (EC-)BCCH carrier of the serving cell which may not be the strongest cell when PEO or EC operation is enabled.
-	In case of paging block monitoring or, if the MS supports EC Paging Indication Channel monitoring and the support of this channel is indicated in EC System Information, in case of monitoring the EC-PICH block, the MS shall wake up sufficiently in advance so that, in the event that cell reselection becomes necessary, there will be sufficient time to complete the cell reselection prior to the paging block monitoring, or, if the MS supports EC Paging Indication Channel monitoring and the support of this channel is indicated in EC System Information, prior to monitoring the EC-PICH block.
-	When evaluating C1, a MS that has enabled PEO shall take received signal level measurement samples over a period of at least 5 seconds to establish a running average RLA_C where the samples shall, as far as possible, be uniformly distributed over each evaluation period and at least 5 received signal level measurement samples are required per RLA_C value. An EC-GSM-IoT capable MS that has enabled EC operation shall calculate RLA_EC as specified in subclause 6.9.
-	The MS shall keep track of two C1 values:
-	C1a, the best C1 value experienced in the serving cell since last performing measurements for cell reselection, or, after cell selection, since selecting the serving cell; and 
-	C1b, the most recently evaluated C1 (i.e. the current C1 value) 
-	Upon evaluating C1 it determines if the current C1 value (C1b) is less than the best C1 value (C1a) by more than C1_DELTA. C1_DELTA is calculated each time measurements for cell re-selection are performed, see subclause 6.6.1a.4. Measurements for cell re-selection are triggered if the difference is greater than C1_DELTA. After cell selection, C1_DELTA shall be set to the value of the C1_DELTA_MIN parameter sent in SI13 for PEO or in EC SI 3 for EC operation – see 3GPP TS 44.018 [17]. 
-	A MS that has enabled PEO shall read the PEO_BCCH_CHANGE_MARK field when performing the packet access procedure (see 3GPP TS 44.018 [17]). If a change of PEO_BCCH_CHANGE_MARK is detected it shall first read SI13 before proceeding with the packet access procedure. If no change is detected and the time elapsed since it last read SI13 exceeds 24 hours it shall read SI13 before proceeding with the packet access procedure. Otherwise, it proceeds with the packet access procedure without first reading SI13.
-	In addition, if the MS supports deferred system information acquisition in PEO, the network provides the PEO Idle Mode Mobility Cell Group definition in SI 13 (see 3GPP TS 44.018 [17]), and the cell it reselects to identifies a cell in the same PEO IMM Cell Group as the last serving cell and no increment of the change mark of the PEO IMM Cell Group compared to the one in the last serving cell is detected, it shall not read BCCH data of that cell prior to monitoring its paging block on PCH. The conditions when to read BCCH data, after cell reselection, in the serving cell are specified in 3GPP TS 44.018 [17].  In case the network does not provide the PEO IMM Cell Group definition in SI 13 (see 3GPP TS 44.018 [17]), the MS does not apply deferred system information acquisition in PEO and performs reading of BCCH data of the serving cell as in normal operation for PEO.
-	A MS that has enabled EC operation shall read the EC-BCCH CHANGE MARK field in EC-SCH before proceeding with the packet access procedure (see 3GPP TS 44.018 [17]). If a change of EC-BCCH CHANGE MARK is detected, or if the time elapsed since it last read the complete EC SI message set exceeds 24 hours, the MS shall read EC SI as necessary (see 3GPP TS 44.018 [17]) before proceeding with the packet access procedure. Otherwise, it proceeds with the packet access procedure without first reading EC SI.
-	In addition, if the MS supports deferred system information acquisition in EC operation, the network provides the Idle Mode Mobility Cell Group Definition in EC SI (see 3GPP TS 44.018 [17]), and the cell it reselects to identifies a cell in the same IMM Cell Group as the last serving cell and no increment of the change mark of the IMM Cell Group compared to the one in the last serving cell is detected, it shall not read EC-BCCH data of that cell prior to monitoring the paging block (EC-PCH) or the corresponding paging indication block (EC-PICH), if supported by that cell, which it has reselected to. The conditions when to read EC-BCCH data, after cell reselection, in the serving cell are specified in 3GPP TS 44.018 [17].  In case the network does not provide the IMM Cell Group Definition in EC SI (see 3GPP TS 44.018 [17]), the MS does not apply deferred system information acquisition in EC operation and performs reading of EC-BCCH data of the serving cell as in normal EC operation.
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[bookmark: _Toc524366019]6.6.2	Path loss criteria and timings for cell re‑selection
The MS is required to perform the following measurements (see 3GPP TS 43.022 [11]) to ensure that the path loss criterion to the serving cell is acceptable.
At least every 5 s the MS shall calculate the value of C1 and C2 for the serving cell and re‑calculate C1 and C2 values for non serving cells (if necessary). As an exception, a MS that has enabled PEO or EC operation shall only perform the calculations of this subclause under conditions given in subclause 6.6.1a.
The MS shall then check whether:
i)	The path loss criterion (C1) for current serving cell falls below zero for a period of 5 seconds. This indicates that the path loss to the cell has become too high.
ii)	The calculated value of C2 for a non‑serving suitable cell exceeds the value of C2 for the serving cell for a period of 5 seconds, except;
a)	in the case of the new cell being in a different location area or, for a GPRS attached MS, in a different routing area or always for a GPRS attached MS in GMM Ready state (A/Gb mode) or RRC-Cell_Shared state (Iu mode) in which case the C2 value for the new cell shall exceed the C2 value of the serving cell by at least CELL_RESELECT_HYSTERESIS dB as defined by the BCCH data from the current serving cell, for a period of 5 seconds; or
b)	in case of a cell reselection occurring within the previous 15 seconds in which case the C2 value for the new cell shall exceed the C2 value of the serving cell by at least 5 dB for a period of 5 seconds.
This indicates that it is a better cell.
If a better cell is available then the MS shall reselect the non-serving suitable cell with the highest C2 value, synchronize to that cell and read the BCCH information sent therein. Cell reselection for any other reason (see 3GPP TS 43.022 [11]) shall take place immediately, but the cell that the MS was camped on shall not be returned to within 5 seconds if another suitable cell can be found. If valid RLA_C, values (or RLA_EC, or RLA_GC values) are not available, the MS shall wait until these values are available and then perform the cell reselection if it is still required. The MS may accelerate the measurement procedure within the requirements in subclause 6.6.1 or in case of PEO or EC operation in subclause 6.6.1a to minimize the cell reselection delay.
If no suitable cell is found within 10 seconds, the cell selection algorithm of 3GPP TS 43.022 shall be performed. Since information concerning a number of channels is already known to the MS, it may assign high priority to measurements on the strongest carriers from which it has not previously made attempts to obtain BCCH information, and omit repeated measurements on the known ones.

	  9th Modification        



[bookmark: _Toc524366038]6.9a	RLA_GC signal level measurements 
[bookmark: _Toc524366039]6.9a.1	General
For purposes of cell selection and cell reselection a MS capable of EC-GSM-IoT shall when applicable (see sub-clause 6.4) measure received signal level as specified in this subclause.
[bookmark: _Toc524366040]6.9a.2	Physical parameter
The R.M.S received signal level at the receiver input shall be estimated by the MS on bursts transmitted on TNTS0 on the BCCH carrier.
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[bookmark: _Toc531788109]7.2	Identification of surrounding BSS
[bookmark: _Toc531788110]7.2.1	General
It is essential for the MS to identify which surrounding BSS is being measured in order to ensure reliable handover and/or for cell reselection purposes. Because of frequency re‑use with small cluster sizes, the BCCH carrier frequency may not be sufficient to uniquely identify a surrounding cell, i.e. the cell in which the MS is situated may have more than one surrounding cell using the same BCCH frequency. Thus it is necessary for the MS to synchronize to and demodulate surrounding BCCH carriers and identify the 6 bit base station identification code (BSIC).
In networks where EC-GSM-IoT is supported, the frequency re-use cluster size is expected to be smaller than for networks not supporting EC-GSM-IoT. To allow unique identification of surrounding cells, the BSIC used for EC-GSM-IoT on the EC-SCH is 9 bits. The 9 bit Base Station Identity Code (BSIC) shall be transmitted on each BCCH carrier where the EC-SCH is also mapped. The BSIC is sent as part of the EC-SCH payload space (see 3GPP TS 44.018) and consists of 3 bits of Network colour code (NCC), 3 bits of BS colour code (BCC) and 3 bits of Radio frequency Colour Code (RCC), as defined in 3GPP TS 23.003. An MS that has enabled EC operation shall use the 9 bit BSIC value for BSIC decoding and confirmation of EC-GSM-IoT capable cells. The 9 bit BSIC shall also be used by a MS in EC operation when sending a packet channel request, see 3GPP TS 45.003.
To allow unique identification of the serving cell in a network supporting PEO, a 9 bit Base Station Identity Code (BSIC) is used, which consists of 3 bits of Network colour code (NCC), 3 bits of BS colour code (BCC) and 3 bits of Radio frequency Colour Code (RCC), see 3GPP TS 23.003. The NCC and the BCC are sent as part of the SCH payload space and the RCC is included in the System Information Type 13 message and in AGCH and PCH messages, see 3GPP TS 44.018. An MS that has enabled PEO shall use the 9 bit BSIC value (NCC, BCC and RCC) for BSIC decoding and confirmation of a PEO capable cell. The 9 bit BSIC shall also be used by an MS that has enabled PEO when sending a packet channel request, see 3GPP TS 45.003.
The MS shall be able to demodulate BCCH carriers and identify the BSIC at levels down to the reference sensitivity level or reference interference levels as specified in 3GPP TS 45.005.
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[bookmark: _Toc524366095]9	Control parameters
A non-exhaustive list of parameters employed to control the radio links are shown in tables 1 and 2.
Table 1: Radio sub-system link control parameters
	Parameter name
	Description
	Range
	Bits
	Channel

	BSIC
	Base Station Identification Code (NCC + BCC)
	0-63
	6
	SCH D/L

	BSIC
	Base Station Identification Code (NCC + BCC+RCC)
	0-511
	9
	

	
	For EC  operation: NCC+BCC+RCC
	
	9
	EC-SCH D/L

	
	For PEO operation: NCC+BCC
	
	6
	SCH D/L

	
	For PEO operation: RCC
	
	3
	CCCH D/L,
BCCH D/L

	BA
	BCCH Allocation
	‑
	‑
	BCCH D/L

	BA_IND
	Sequence number of BA
	0/1
	1
	BCCH D/L
SACCH D/L

	3G_BA_IND
	Sequence number of 3G neighbour cell list and/or E-UTRAN neighbour cell list
	0/1
	1
	BCCH D/L 
SACCH D/L

	SI 23_BA_IND
	Sequence number of  E-UTRAN neighbour cell list (see note 4)
	0/1
	1
	BCCH D/L

	MS_TXPWR_MAX_CCH
	The maximum TX power level an
	0/31
	5
	BCCH D/L

	
	MS is allowed to use when accessing the
	
	
	

	
	system until otherwise commanded.
	
	
	

	LB_MS_TXPWR_MAX_CCH
	The maximum TX power level an MS is allowed to use on all other than DCS 1800 and PCS 1900 frequency bands when accessing the system until otherwise commanded.
0 = 43 dBm, 1 = 41 dBm, 2 = 39 dBm,...,18 = 7 dBm, 19 = 5 dBm, 20 = 5 dBm,...,31 = 5 dBm.
	0-31
	5
	BCCH D/L

	POWER OFFSET
	The power offset will be used in conjunction
	0‑3
	2
	BCCH D/L

	
	with the MS TXPWR MAX CCH parameter
	
	
	

	
	by the class 3 DCS 1 800 MS:
	
	
	

	
	0 = 0 dB
1 = 2 dB
2 = 4 dB
3 = 6 dB
	
	
	

	RXLEV_ACCESS_MIN
	Minimum received signal level at the MS
	0‑63
	6
	BCCH D/L

	
	required for access to the system.
	
	
	

	RADIO_LINK_TIMEOUT
	The maximum value of the radio
	‑
	4
	BCCH D/L

	
	link counter 4‑64 SACCH blocks,
	
	
	SACCH D/L

	
	15 steps of 4 SACCH blocks
	
	
	

	CELL_RESELECT_HYSTERESIS
	RXLEV hysteresis for required
	0‑7
	3
	BCCH D/L

	
	cell re‑selection. 0‑14 dB, 2 dB
	
	
	

	
	steps, i.e. 0 = 0 dB, 1 = 2 dB, etc.
	
	
	

	NCC_PERMITTED
	Bit map of NCCs for which the MS is permitted to report measurement results.
Bit map relates to NCC part of BSIC.
	‑
	8
	BCCH D/L
SACCH D/L

	CELL_BAR_ACCESS
	See table 1a.
	0/1
	1
	BCCH D/L

	CELL_BAR_QUALIFY
	See table 1a.
	0/1
	1
	BCCH D/L

	CELL_BAR_QUALIFY_3
	See tables 1b and 1c.
	0-3
	2
	BCCH D/L

	CELL_RESELECT_OFFSET
	Applies an offset to the C2 
	0‑63
	6
	BCCH D/L

	
	reselection criterion. 0 ‑ 126 dB,
	
	
	

	
	2 dB steps, i.e. 0 = 0 dB, 1 = 2 dB, etc.
	
	
	

	TEMPORARY_OFFSET
	Applies a negative offset to C2 for 
	0‑7
	3
	BCCH D/L

	
	the duration of PENALTY_TIME. 
	
	
	

	
	0 ‑ 60 dB, 10 dB steps i.e. 0 = 0 dB,.
	
	
	

	
	1 = 10 dB, etc. and 7 = infinity
	
	
	

	PENALTY_TIME
	Gives the duration for which the 
	0‑31
	5
	BCCH D/L

	
	temporary offset is applied. 
	
	
	

	
	20 to 620 s, 20 s steps, i.e. 
	
	
	

	
	0 = 20 s, 1 = 40 s, etc.
	
	
	

	
	31 is reserved to indicate that
	
	
	

	
	CELL_RESELECT_OFFSET is
	
	
	

	
	subtracted from C2 and
	
	
	

	
	TEMPORARY_OFFSET is ignored.
	
	
	

	continued



	Parameter name
	Description
	Range
	Bits
	Channel

	LSA_OFFSET
	Applies an offset to be used for LSA cell re- selection between cells with the same LSA priorities. 
0 = 0 dB, 1 = 4 dB, 2 = 8 dB, 3 = 16 dB, 
4 = 24 dB, 5 = 32 dB, 6 = 48 dB, 7 =64 dB
	0-7
	3
	BCCH D/L

	PRIO_THR
	The PRIO signal strength threshold is related to RXLEV_ACCESS_MIN.
0 = 0 dB, 1 = 6 dB, 2 = 12 dB, 3 = 18 dB
4 = 24 dB, 5 = 30 dB, 6 = 36 dB, 7 =  dB
	0-7
	3
	BCCH D/L

	LSA ID
	The LSA identities for the cell
	
	
	BCCH D/L

	Qsearch_I
	Search for UTRAN FDD cells if signal level is below (0‑7) or above (8‑15) threshold
0 = - 98 dBm, 1 = - 94 dBm, … , 
6 = - 74 dBm, 7 =  (always) 
8 = - 78 dBm, 9 = - 74 dBm, … , 
14 = - 54 dBm, 15 =  (never).
Default value =  (never).
Search for UTRAN TDD cells if signal level is below (0‑7) or above (8‑15) threshold
0 = - 98 dBm, 1 = - 94 dBm, … , 
6 = - 74 dBm, 7 =  (always) 
8 = - 90 dBm, 9 = - 86 dBm, … , 
14 = - 66 dBm, 15 =  (never).
Default value =  (never).
	0-15
	4
	BCCH D/L

	Qsearch_C_Initial
	Indicates the Qsearch value to be used in connected mode before Qsearch_C is received,
0 = use Qsearch_I, 1 =  (always).
Default value = use Qsearch_I.
	0/1
	1
	BCCH D/L

	FDD_Qoffset
	Applies an offset to RLA_C for UTRAN FDD cell re‑selection.
0 = -  (always select a cell if acceptable), 
1 = -28 dB, 2 = -24 dB, … , 15 = 28 dB.
Default value = 0 dB.
	0-15
	4
	BCCH D/L

	TDD_Qoffset
	An absolute threshold of RSCP for UTRAN TDD cell re-selection,
0 = -105dBm, 1 = -102dBm, 2=-99dBm, 3 = -96dBm, 4 = -93dBm, 5 = -90dBm, 6 = -87dBm, 7 = -84dBm, 8 = -81dBm, 9 = -78dBm, 10 = -75dBm, 11 = -72dBm, 12 = -69dBm, 13 = -66dBm, 14 = -63dBm, 15 = -60dBm.
Default value = -90dBm.
	0-15
	4
	BCCH D/L

	FDD_Qmin
	A minimum threshold for Ec/No for UTRAN FDD cell re-selection,
0= -20dB, 1= -6dB, 2= -18dB, 3= -8dB, 4= -16dB, 5= -10dB, 6= -14dB, 7= -12dB.
Default value= -12dB.
	0-7
	3
	BCCH D/L

	FDD_Qmin_Offset
	Applies an offset to FDD_Qmin value,
0 = 0 dB, 1 = 2 dB, 2 = 4 dB, 3 = 6 dB, 4 = 8 dB, 5 = 10 dB, 6 = 12 dB, 7 = 14 dB. 
Default value = 0 dB.
	0-7
	3
	BCCH D/L

	FDD_RSCPmin
	A minimum threshold of RSCP for UTRAN FDD cell re-selection,
0 = -114 dBm, 1 = -112 dBm, 2 = -110 dBm, 3 = -108 dBm, 4 = -106 dBm, 5 = -104 dBm, 6 = -102 dBm, 7 = -100 dBm, 8 = -98 dBm, 9 = -96 dBm, 10 = -94 dBm, 11 = -92 dBm, 12 = -90 dBm, 13 = -88 dBm, 14 = -86 dBm, 15 = -84 dBm.
Default value = -102 dBm.
	0-15
	4
	BCCH D/L

	THRESH_GSM_low
	A threshold below which the MS is allowed to reselect to lower priority layers,
0 = 0 dB, 1 = 2 dB, 2 = 4 dB, …, 13 = 26 dB, 14 = 28 dB, 15 =  (always).
	0-15
	4
	BCCH D/L 
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	Parameter name
	Description
	Range
	Bits
	Channel

	THRESH_priority_search
	A threshold for the serving cell that controls measurement of inter-RAT cells or frequencies of lower priority when the priority-based cell reselection algorithm is used,
0 = -98 dBm, 1 = -95 dBm, 2 = -92 dBm, …, 13 = -59 dBm, 14 = -56  dBm, 15 =  (always).
	0-15
	4
	BCCH D/L 

	GERAN_PRIORITY
	Priority of GSM cells,
0 = lowest priority, …, 7 = highest priority.
	0-7
	3
	BCCH D/L

	UTRAN_QRXLEVMIN
	Minimum required RX level for cells on the target UTRAN frequency (dBm),
0 = -119 dBm, 1 = -117 dBm, 2 = -115 dBm, …, 30 = -59  dBm, 31 = -57 dBm.
Default value = -119 dBm.
	0-31
	5
	BCCH D/L

	THRESH_UTRAN_high, THRESH_UTRAN_low
	Reselection thresholds towards UTRAN FDD or TDD cells,
0 = 0 dB, 1 = 2 dB, 2 = 4 dB, 3 = 6 dB, …, 30 = 60 dB, 31 = 62 dB.
Default value of THRESH_UTRAN_low = value of THRESH_UTRAN_high.
	0-31
	5
	BCCH D/L

	UTRAN_PRIORITY
	Priority of a UTRAN frequency layer, 0 = lowest priority, …, 7 = highest priority.
	0-7
	3
	BCCH D/L

	E-UTRAN_QRXLEVMIN
	Minimum required RX level for cells on the target E-UTRAN frequency (dBm),
0 = -140 dBm, 1 = -138 dBm, 2 = -136 dBm, …, 30 = -80 dBm, 31 = -78 dBm.
Default value = -140 dBm.
	0-31
	5
	BCCH D/L

	THRESH_E-UTRAN_high, THRESH_E-UTRAN_low
	Reselection thresholds towards E-UTRAN FDD or TDD cells,
0 = 0 dB, 1 = 2 dB, 2 = 4 dB, 3 = 6 dB, …, 30 = 60 dB, 31 = 62 dB.
Default value of THRESH_E-UTRAN_low = value of THRESH_E‑UTRAN_high.
	0-31
	5
	BCCH D/L

	E-UTRAN_PRIORITY
	Priority of a E-UTRAN frequency layer, 0 = lowest priority, …, 7 = highest priority.
	0-7
	3
	BCCH D/L

	H_PRIO
	Hysteresis used in the priority reselection algorithm,
0 =  (rule disabled), 1 = 5 dB, 2 = 4 dB, 3 = 3 dB.
	0-3
	2
	BCCH D/L

	T_reselection
	Time hysteresis in the reselection algorithm,
0 = 5 sec, 1 = 10 sec, 2 = 15 sec, 3 = 20 sec.
Default value = 0 (5 sec)
	0-3
	2
	BCCH D/L

	Qsearch_C_E-UTRAN_Initial
	Indicates the Qsearch value to be used in dedicated / dual transfer mode before Qsearch_C_E-UTRAN is received,
Search for E-UTRAN cells if signal level below threshold (0-7): 
- 98, - 94, … , - 74 dBm,  (always) 
or above threshold (8-15):
 - 78, - 74, … , - 54 dBm,  (never)
	0-15
	4
	BCCH D/L

	E-UTRAN_Qmin
	Minimum required quality for cells on the target E-UTRAN frequency (dB),
0= -34dB, 1= -32dB, 2= -30dB, …, 14= -6dB, 15= -4dB.
Default value= -34dB.
	0-15
	4
	BCCH D/L

	E-UTRAN_RSRPmin
	Minimum required RX level for cells on the target E-UTRAN frequency (dBm),
0 = -140 dBm, 1 = -138 dBm, 2 = -136 dBm, …, 30 = -80 dBm, 31 = -78 dBm.
Default value = -140 dBm.
	0-31
	5
	BCCH D/L

	E-UTRAN_QQUALMIN
	Minimum required quality for cells on the target E-UTRAN frequency (dB),
0= -34dB, 1= -32dB, 2= -30dB, …, 14= -6dB, 15= -4dB.
Default value= -34dB.
	0-15
	4
	BCCH D/L
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	Parameter name
	Description
	Range
	Bits
	Channel

	THRESH_E-UTRAN_high_Q, THRESH_E-UTRAN_low_Q
	Reselection thresholds towards E-UTRAN FDD or TDD cells,
0 = 0 dB, 1 = 1 dB, 2 = 2 dB, 3 = 3 dB, …, 30 = 30 dB, 31 = 31 dB.
Default value of THRESH_E-UTRAN_low_Q = value of THRESH_E‑UTRAN_high_Q.
	0-31
	5
	BCCH D/L

	C1_DELTA_MIN
	This field gives the minimum value of C1_DELTA, the difference between current and best C1 value (see subclause 6.6.1a) that will trigger measurements for cell reselection. This is also the initial value of C1_DELTA (see subclause 6.6.1a).
0 = 3 dB, 1 = 6 dB, 2 = 9 dB, 3 = 12 dB
Default value = 0 (3 dB).
	0-3
	2
	BCCH D/L
EC-BCCH D/L

	C1_DELTA_MAX
	This field gives the maximum value of C1_DELTA, the difference between current and best C1 value (see subclause 6.6.1a) that will trigger measurements for cell reselection.
0 = 3 dB, 1 = 6 dB, 2 = 9 dB, 3 = 12 dB, 4 = 15 dB, 5 = 18 dB, 6 = 21 dB, 7 = 24 dB
Default value = 2 (9 dB).
	0-7
	3
	BCCH D/L
EC-BCCH D/L

	BT_Threshold_DL
	This field indicates the RLA_EC or SLA threshold below which blind physical layer transmissions are used on EC-AGCH. Whether RLA_EC or SLA is used is indicated by the DL_CC_Selection parameter.
If RLA_EC:     0 = -87 dBm, 1 = -88 dBm, …, 30 = -117 dBm, 31 = -118 dBm
If SLA:     0 = 26 dB, 1 = 25 dB, …, 30 = -4 dB, 31 = -5 dB
	0-31
	5
	EC-BCCH D/L

	CC2_Range_DL
CC3_Range_DL
	These optional fields indicate the RLA_EC or SLA range of downlink CC 2 and 3, respectively. The presence of either one of the fields indicates network support of the associated downlink coverage class.
0 = 1 dB, 1 = 2 dB, …, 30=31 dB, 31 = 32 dB
	0-31
	5
	EC-BCCH D/L

	EC_RXLEV_ACCESS_MIN
	Minimum received signal level at the MS required for access to the system.
0 = -59 dBm, 1 = -60 dBm, …, 62 = -121 dBm, 63 = -122 dBm
	0‑63
	6
	EC-BCCH D/L

	BT_Threshold_UL
	This field indicates the estimated BS received signal level threshold below which blind physical layer transmissions are used on EC-RACH.
0 = -90 dBm, 1 = -91 dBm, …, 30 = -120 dBm,31 = -121 dBm
	0-31
	5
	EC-BCCH D/L

	CC2_Range_UL
CC3_Range_UL
CC4_Range_UL
	These optional fields indicate the estimated BS received signal level range of uplink CC2 and CC3 respectively. The presence of either one of the fields indicates network support of the associated uplink coverage class. The presence of signal level range of uplink CC4 indicates network support of CC5.
0 = 1 dB, 1 = 2 dB, …, 30 = 31 dB, 31 = 32 dB
	0-31
	5
	EC-BCCH D/L

	BSPWR
	This field indicates the BS output power used on FCCH and EC-SCH bursts.
0 = 0 dBm, 1 = 1 dBm, ..., 51 = 51 dBm.
All other values are reserved.
	0-51
	6
	EC-BCCH D/L

	BT_Threshold_UL_Margin
	This field indicates the indicates the power margin above BT_Threshold_UL used for (EC-)RACH open-loop power control
0 = 0 dB, 1 = 2 dB, …, 7 = 14 dB
Default value = 2 (4 dB).
	0-15
	3
	EC-BCCH D/L
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	Parameter name
	Description
	Range
	Bits
	Channel

	DL_Signal_Strength_Step_Size
	This field indicates the step-size in RLA_EC or SLA above BT_Threshold_DL possible to report by the MS in the EC Packet Channel Request message.
0 = 2 dB, 1 = 4 dB, 2 = 6 dB, 3 = 8 dB.
Default value = 1 (4 dB).
	0-3
	2
	EC-BCCH
D/L

	CELL_SELECTION_RLA_MARGIN
	During cell selection, EC-GSM-IoT capable MS may omit RLA_EC and RLA_GC measurements on RF channels for which the measured RLA_C is more than CELL_SELECTION_RLA_MARGIN dB below the measured RLA_EC or RLA_GC of the selected cell (see subclause 6.2).
0 = 3 dB, 1 = 6 dB, …, 7 = 24 dB.
Default value = 4 (15 dB).
	0-7
	3
	BCCH D/L
EC-BCCH
D/L

	DL_CC_Selection
	This field indicates the method for selecting the downlink coverage class to be used by the MS.
0	=	RLA_EC based coverage class selection 
1	=	SLA based coverage class selection
	0-1
	1
	EC-BCCH D/L
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[bookmark: _Toc524366099]10.1.1	Monitoring the received signal level and PBCCH data
[bookmark: _Toc524366100]10.1.1.0	General
The MS shall measure the received RF signal level on the BCCH carriers of the serving cell and the surrounding cells as indicated in the BA(GPRS) list and optionally the NC_FREQUENCY_LIST, and calculate the received level average (RLA_P) for each carrier.
In addition the MS shall verify the BSIC of the BCCH carriers. Only cells with allowed BSIC shall be considered for re-selection. The allowed BSIC is either a valid BSIC or, for cells in BA(BCCH) where no BSIC is broadcast, a BSIC with allowed NCC part (see subclause 7.2). A valid BSIC is a BSIC broadcast for that carrier in the BA(GPRS) list. For an MS supporting network sharing, a valid BSIC is a BSIC broadcast for that carrier in the BA(GPRS) list with a permitted NCC part (see subclause 7.2).
An MS that has enabled PEO or EC operation shall use the 9 bit BSIC, consisting of the NCC, the BCC and the RCC (see 3GPP TS 23.003), to perform BSIC decoding and confirmation for the BCCH carrier of the serving cell (see subclause 7.2.1).
In addition to what is described in subclauses 10.1.1.1 and 10.1.1.2, an MS supporting SoLSA with SoLSA subscription shall attempt to decode BSIC for the 6 strongest carriers, with LSA IDs to which the MS subscribes. At least one carrier shall be searched every 5 minutes, one after another. In the case the MS has been able to decode the BSIC, the rules described in 10.1.3 shall be followed. The LSA IDs of the carriers are broadcast on PBCCH of the serving cell.
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[bookmark: _Toc524366122]10.2.3.1.2	Packet transfer mode or MAC-Shared state
[bookmark: _Toc524366123]10.2.3.1.2.1	MS that have not enabled EC operation
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 PDCH s in BTTI configuration or on one of the 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), 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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[bookmark: _Toc524366124]10.2.3.1.2.2	MS that have enabled EC operation
A MS that has enabled EC operation shall for each correctly received EC-PDTCH block (if Coverage Class 2, 3 or 4 is used) and EC-PACCH block (regardless of Coverage Class) block addressed to it derive Cblock,n as the mean of the received signal level of either all bursts of the block if Coverage Class 1 is used, or of all blind physical layer transmissions of all bursts of the block if a Coverage Class higher than 1 is used. The measured received signal level shall exclude contributions from other sources such as interference and noise.
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 defined as c = 1/(12*TAVG_T).
	n is the iteration index. 
When entering packet transfer mode from packet idle mode, the filter shall be initiated with n=1 and C0 = the most recent C value obtained during packet idle mode.
In addition, if the DL_CC_Selection parameter (see 3GPP TS 44.018 [17]) indicates that DL CC selection shall be based on SLA, the MS shall for each block used to derive Cblock,n as described above, also derive Iblock,n as the mean of the interference plus noise level of all bursts of the block, if Coverage Class 1 is used, or of all blind physical layer transmissions of all bursts of the block, if a Coverage Class higher than 1 is used.
The Iblock,n values are filtered with a running average filter:
	In = (1-c)  In-1 + c  Iblock,n,
where c is the forgetting factor defined above.
When entering packet transfer mode from packet idle mode, the filter shall be initiated with n=1 and I0 = the most recent INA value (see subclause 6.9) obtained during packet idle mode.
TAVG_T is sent to mobile station in an RLC/MAC control message (see 3GPP TS 44.060 [19]).
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.
If the DL_CC_Selection parameter indicates that DL CC selection shall be based on RLA_EC, the current Cn is also reported to the BSS as the C value, as described in subclause 10.2.3.2.3. If the DL_CC_Selection parameter indicates that DL CC selection shall be based on SLA, the current Cn and In are combined into the reported C value, as described in subclause 10.2.3.2.3.
[bookmark: _Toc524366125]10.2.3.2	Derivation of Channel Quality Report
The channel quality is measured as the interference signal level during idle frames of the multiframe, when the serving cell is not transmitting. No measurements shall be taken on the BCCH carrier of the serving cell since the BTS transmits with constant output power on this carrier. For COMPACT, the channel quality is measured as the interference signal level during a PDTCH or PACCH block (see Annex C). No measurements shall be taken on the CPBCCH, CPCCCH, PTCCH, CFCCH, or CSCH since the BTS of the neighbouring co-channel cells either does not transmit or transmits with constant output power.
[bookmark: _Toc524366126]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 a downlink multi carrier assignment, how to report the measurements specified in this subclause is described in subclause 10.2.3.2.5.
In packet transfer mode or MAC-Shared state, the MS shall measure the interference signal level on the same radio frequency channel(s) 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 [22]), on the PDCH timeslot numbers TSmin to TSmax, where
TSmin = the lowest numbered timeslot assigned (In case of downlink dual carrier assignment: on the respective radio frequency channel. In case of a downlink multi carrier assignment: on the lowest numbered radio frequency channel, or the radio frequency channel assigned for reporting (see 3GPP TS 44.060 [19])) 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 [22]). 
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 [22]), 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 [22]), 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.
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).
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 and EC-GSM-IoT downlink TBF transfer, the MS shall measure the received signal quality as defined in subclause 8.2.
In BTTI configuration, 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, for EC-GSM-IoT, if a Coverage Class higher than 1 is used, set of timeslots across which blind physical layer transmissions of the same burst are received, where one BEP value is derived, and where TN is the lowest numbered timeslot of the timeslot set) and per modulation type as follows:






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 RTTI configuration, 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 [19]), individually averaged per channel (timeslot pair where TN is the lower numbered timeslot of the timeslot pair) and per modulation type as follows: 






Where:	n is the iteration index, incremented per 20ms filtering.
	Rn denotes the reliability of the filtered quality parameters for the respective modulation type for the nth 20ms filtering.
	e is the forgetting factor defined below.
xn,a denotes the existence of quality parameters for the first 10ms RTTI radio block in the nth 20ms filtering for the respective modulation type, i.e. if the radio block is intended for this MS. xn,a values 1 and 0 denote the existence and absence of quality parameters, respectively.
 xn,b denotes the existence of quality parameters for the second 10ms RTTI radio block in the nth 20ms filtering for the respective modulation type, i.e. if the radio block is intended for this MS. xn,b values 1 and 0 denote the existence and absence of quality parameters, respectively. 

MEAN_BEP_TNn is the mean bit error probability of the timeslot-pair value of the nth 20ms filtering. CV_BEP_TNn is the coefficient variation of the bit error probability of the timeslot-pair value of the nth 20ms filtering.

MEAN_BEPblock,n,a is the mean bit error probability of the first 10ms RTTI radio block in the nth 20ms filtering. CV_BEPblock,n,a is the coefficient variation of the bit error probability of the first 10ms RTTI radio block of the nth 20ms filtering.
MEAN_BEPblock,n,b is the mean bit error probability of the second 10ms RTTI radio block in the nth 20ms filtering. CV_BEPblock,n,b is the coefficient variation of the bit error probability of the second 10ms RTTI radio block of the nth 20ms filtering.
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 [19]. 
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, timeslot pairs or, for EC-GSM-IoT, if a Coverage Class higher than 1 is used, sets of timeslots across which blind physical layer transmissions of the same burst are received, where one BEP value is derived) irrespective whether blocks were received on a channel (timeslot, timeslot pair where TN is the lower numbered timeslot of the timeslot pair, or timeslot set where TN is the lowest numbered timeslot of the timeslot set) since it last sent a measurement report to the network as follows:




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 channel (timeslot, timeslot pair or timeslot set) 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 channel (timeslot, timeslot pair where TN is the lower numbered timeslot of the timeslot pair or timeslot set where TN is the lowest numbered timeslot of the timeslot set). If frequency hopping is used, channels that only differ in MAIO shall not be considered new in this context.
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.


	  End of Modifications        
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